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EC Declaration of Conformity

Council Directive 89/336/EEC on Electromagnetic Compatibility, as amended by
Council Directive 92/31/EEC & Council Directive 93/68/EEC

Council Directive 73/23/EEC ( Low Voltage Directive ), as amended by Council
Directive 93/68/EEC

We, Sonotron NDT Ltd., 4 Pekeris Street, Rehovot, 76702 Israel,
certify that the product described is in conformity with the Directives 73/23/EEC and
89/336/EEC as amended

ISONIC / ISONIC 2001

Ultrasonic Testing and Defect Recording Workstation and Accessories

The products identified above comply with the requirements of the above EU directives by
meeting the following standards:

Safety
EN 61010-1:1993
EMC
EN 61326:1997
EN 61000-3-2:1995 /A1:1998 /A2:1998 /A14:2000
EN 61000-3-3:1995

DNV Accredited
by the RvA

1S0-9001 REGISTERED FIRM
DNV Certfication B.V., THE NETHERLANDS
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Declaration of Compliance

We, Sonotron NDT Ltd., 4 Pekeris Street, Rehovot, 76702 Israel certify that the product
certify that the product described is in conformity with the ASME Code as amended

ISONIC / ISONIC 2001

Ultrasonic Testing and Defect Recording Workstation and Inspection and True To
Location Defects Imaging Software Packages

The products identified above comply with the requirements of the following rules:

¢ ASME Section | — Rules for Construction of Power Boilers

¢ ASME Section VIII, Division 1 — Rules for Construction of Pressure Vessels

« ASME Section VII, Division 2 — Rules for Construction of Pressure Vessels. Alternative
Rules
ASME Section VIII Article KE-3 — Examination of Welds and Acceptance Criteria
ASME Code Case 2235 Rev 6 — Use of Ultrasonic Examination in Lieu of Radiography

DNV Accredited
by the RvA

1S0-9001 REGISTERED FIRM
DNV Certfication B.V., THE NETHERLANDS
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FCC Rules

This ISONIC / ISONIC 2001 workstation (hereinafter called ISONIC / ISONIC 2001) has been tested and found to comply with the limits
for a Class B digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against
harmful interference in a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference to radio communications. However, there is no
guarantee that interference will not occur in a particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

. Reorient or relocate the receiving antenna

. Increase the separation between the equipment and receiver

. Connect the equipment into an outlet on a circuit different from that to which the receiver is connected

. Consult the dealer or an experienced radio/TV technician for help

Safety Regulations

Please read this section carefully and observe the regulations in order to ensure your safety and operate the system as intended
Please observe the warnings and notes printed in this manual and on the unit

The ISONIC / ISONIC 2001 has been built and tested according to the regulations specified in EN60950/VDEOQ805. It was in perfect
working condition on leaving the manufacturer's premises

In order to retain this standard and to avoid any risk in operating the system, the user must make sure to comply with any hints and
warnings included in this manual

Depending on the power supply you ordered the ISONIC / ISONIC 2001 complies with protection class | /protective grounding/,
protection class Il, or protection class IlI

Exemption from statutory liability for accidents

The manufacturer shall be exempt from statutory liability for accidents in the case of non-observance of the safety regulations by any
operating person

Limitation of Liability

The manufacturer shall assume no warranty during the warranty period if the equipment is operated without observing the safety
regulations. In any such case, manufacturer shall be exempt from statutory liability for accidents resulting from any operation

Exemption from warranty

The manufacturer shall be exempt from any warranty obligations in case of the non-observance of the safety regulations
The manufacturer will only warrant safety, reliability, and performance of the ISONIC / ISONIC 2001 if the following safety regulations
are closely observed:

. Setting up, expansions, re-adjustments, alterations, and repairs must only be carried out by persons who have been authorized by
manufacturer

. The electric installations of the room where the system is to be set up must be in accordance with IEC requirements

. The system must be operated in accordance with the instructions

. Any expansions to the system must comply with the legal requirements, as well as with the specifications for the unit concerned

. Confirm the rated voltage of your ISONIC / ISONIC 2001 matches the voltage of your power outlet

. The mains socket must be located close to the system and must be easily accessible

. Use only the power cord furnished with your ISONIC / ISONIC 2001 and a properly grounded outlet /only protection class I/

. Do not connect the ISONIC / ISONIC 2001 to power bar supplying already other devices. Do not use an extension power cord

. Any interruption to the PE conductor, either internally or externally, or removing the earthed conductor will make the system
unsafe to use /only protection class I/

. Any required cable connectors must be screwed to or hooked into the casing

. The system must be disconnected from mains before opening

. To interrupt power supply, simply disconnect from the mains

. Any balancing, maintenance, or repair may only be carried out by manufacturer authorized specialists who are familiar with the
inherent dangers

. Both the version and the rated current of any replacement fuse must comply with specifications laid down

. Using any repaired fuses, or short-circuiting the safety holder is illegal

. If the system has suffered visible damage or if it has stopped working, it must be assumed that it can no longer be operated
without any danger. In these cases, the system must be switched off and be safeguarded against accidental use

. Only use the cables supplied by manufacturer or shielded data cable with shielded connectors at either end

. Do not drop small objects, such as paper clips, into the ISONIC / ISONIC 2001

. Do not put the ISONIC / ISONIC 2001 in direct sunlight, near a heater, or near water. Leave space around the ISONIC / ISONIC
2001

. Disconnect the power cord whenever a thunderstorm is nearby. Leaving the power cord connected may damage the ISONIC /
ISONIC 2001 or your property
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When positioning the system unit, monitor, and keyboard, take into account any local or national regulations relating to ergonomic
requirements. For example, you should ensure that little or no ambient light is reflected off the monitor screen as glare, and that
the keyboard is placed in a comfortable position for typing

Do not allow any cables, particularly power cords, to trail across the floor, where they can be snagged by people walking past

The voltage of the External DC Power Supply below 12 V is not allowed for the ISONIC 2001 unit

The voltage of the External DC Power Supply above 24 V is not allowed for the ISONIC 2001 unit

If the voltage supplied by the external DC Power supply is between 12 V and 19 V then the use of the internal battery inside the
ISONIC 2001 unit is not allowed. Oppositely it may damage the circuits controlled the internal battery charge / discharge and
temperature monitoring, causing further internal battery overheating and destroying

Charge of the internal battery either inside the ISONIC 2001 unit or outside is allowed only with use of the AC/DC converters /
chargers supplied along with the unit or authorized by Sonotron NDT

Charge of the internal battery inside the ISONIC 2001 unit is not allowed if the unit is suited with the soft carrying case

Remember this before:

balancing

carrying out maintenance work
repairing

exchanging any parts

Please make sure batteries, rechargeable batteries, or a power supply with SELV output supplies power

Software

ISONIC / ISONIC 2001 is a software controlled inspection device. Based on present state of the art, software can never be completely
free of faults. ISONIC / ISONIC 2001 should therefore be checked before and after use in order to ensure that the necessary functions
operate perfectly in the envisaged combination. If you have any questions about solving problems related to use the ISONIC / ISONIC
2001, please contact your local Sonotron NDT representative
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1. Introduction
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ISONIC is the computerized workstation for ultrasonic non-destructive testing and defects recording. The
main features of the ISONIC are:

Fully objective acquisition, storing and representing of the ultrasonic inspection data observed
through

¢ Mechanics-free monitoring and imaging of the location and orientation of the probe manually
manipulated over the object under test (X,Y,Z coordinates and swiveling angle)

« Monitoring and imaging of the coupling degree for the probe manually manipulated over the
object under test

e Creating of the background image of the scanning plan in accordance with the dimensions of
object under test and necessary coverage

e Creating the background image of the inspected volume (projection views or 3D)

* Imaging of the actual scanning performance and testing integrity

« Receiving, recording and real time processing of the signals

* Real time imaging of the defects either projection views or 3D

e Observing the unique Defects Outlining Technology (DOT) while scanning manually

« On the spot creating and storing of the fully objective inspection data files

¢ Measuring and sizing defects

Intelligent postprocessing of the stored inspection data provided by
e Generating of the fully objective Inspection Report
« Interactive off-line evaluation of the stored defects at the different sensitivity thresholds

e Filtering and zooming of the stored images

ISONIC meets the requirements of ASME Code Case 2235 Rev 6 “Use of Ultrasonic Inspection in Lieu of
Radiography”

ISONIC Implementation:

¢ PC based ( ISONIC ) — the workstation on
board of the industrial host computer
either Lap Top or Desk Top

¢+ Portable ( ISONIC 2001 ) — the
workstation styled as portable flaw
detector with the original all purpose extra
miniature PC on board

Note: the Laptop based units are still in the field but
not in production since 2002. The Desktop based
units are manufactured as per special orders
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2. Principles of Operation and Technical
Data Sheet
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2.1. Principles of Operation

The principles of the ISONIC operation are explained with reference to the below picture illustrating:
e aplanar butt weld

« the typical setup to perform the angle beam pulse echo inspection of this weld through the scanning

above the adjacent material from one side
« the corresponding ISONIC instrument screenshot taken during the entire scanning

Swiveling Angle

h
2nd Emitter
2 nd (right) Receiver of of Airbarne

Airborne Ultrasound Lltragound
Lﬁ 15t Emitter of

“ibrataor e Airborne Ultrasound
15t (left) Receiver of Probe Halder
AirhnrneUltrasuundF
[
“olurme Under Test— Prohe

Probe Coardinates

Currert
f + + + o+ Scanning Pattern Probe Pozition
+| + + + o+
+H o+ o+ o+ o+
+H + o+ o+ o+
|+ o+ + + EISc:lfunningqldlz'llan
+4 4R H + o+ o+ o+ ackground Image
| D B Lll - Actually Ohserved
6 dB B | "Ic':'dl.‘pg'{'g Coupling OK Pruge Trace
‘ noficator — |
+4 dB § ) 150 ) ) ) ITup I‘luf'iewl N .
LGl " T i
2 dB 5.0 L g
ol 0 mom Side View 280 mm—
4dB |
| .
-6 dB oA | 2 1 Fd - Y
-2 dB Prnﬁﬁtiug Irfnac%es QEnd View
of the Defects 1
-10 4B in 3 Planes Ip-
20—
-12 dB 15.0— -15.0
Echo Amplitude Top View Scanning Pattern
Color 3cale

Side View
<=

End View

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 20 of 550



ISONIC instrument generates the background images of the
@ Scanning Plan

aQ Top View
O Side View
O End View

related to the inspected volume - the images are stipulated by the dimensions of the said volume and by
the number of the suitable parameters such as Scan Index, Skip Distance, Probe Angle, etc.

The typical angle beam probe (search unit) is clamped into the probe holder, which is a hand held
implement for manipulation by an operator

The operator grips probe holder and applies probe to the object under test then manipulates it over the
scanning area

ISONIC instrument transmits the ultrasonic pulses toward the volume under test, detects signals
reflected there from via the probe, and measures the received signals

There are two emitters of airborne ultrasound equipping the probe holder. There are two receivers of
airborne ultrasound placed on the object under test; said receivers detect the emitters' pulses. ISONIC
instrument determines the probe coordinates and swiveling angle through the detected travel time of
airborne ultrasound

Vibrator emits the low frequency noise into the object under test. The low frequency noise saturating the
volume of the object under test is available for pick up by the probe at any point of the scanning area.
ISONIC instrument determines the coupling degree through the measuring level of the received low
frequency noise

ISONIC instrument images the actually observed probe trace through the on-line correlating between
the current coupling degree and the probe coordinates and swiveling angle. The image of the actually
observed probe trace represents the testing integrity

On the said testing integrity image ISONIC instrument continuously generates the perceptible marks
corresponding to the current coupling degree and the probe location and swiveling angle

ISONIC instrument generates and records the projection images of the defects in 3 planes through the
on-line correlating between the signals received by the probe from the volume under test, the probe
coordinates and swiveling angle, and the coupling degree

ISONIC instrument provides the recording, storing and off-line representing, postprocessing and
documentation for all above data
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2.2. Technical Data Sheet
2.2.1. Special Data

Mechanics Free Airborne Ultrasound Monitoring of the Probe Position and Swiveling Angle:

Area of probe manipulation: <£2000x3000 mm <500x500 mm <200x200 mm
<80x120 in <20x20 in <8x8 in
Curvature radius of the >2000 mm >200 mm >37 mm
scanning surface: >40 in >8 in >1.5in
Scanning Speed: <150 mm/s <150 mm/s <150 mm/s
<6 in/s <6 in/s <6 in/s
Scan Index: 1to 20 mm 1to 20 mm 0.25 mm; 0.5 mm or
controllable in 1 mm | controllable in 1 mm 1to 20 mm
step step controllable in 1 mm
step
Resolution for the determining 21 mm 21 mm >0.25 mm
of probe coordinates: >0.04 in 20.04 in 20.01 in
Resolution for the determining
of probe swiveling angle: - 1° 0.5°
Range of the probe swiveling: - +90° +90°
Immunity to the ambient noise: <60 dB <60 dB <60 dB
Skip Distance Range — angle 0.5 to 2 skips 0.5 to 2 skips 0.5 to 2 skips
beam weld inspection controllable in 0.5 controllable in 0.5 controllable in 0.5
applications: skip step skip step skip step

Resolution =0.5 dB

Coupling Monitor for Any Kind of Ultrasonic Probe:

Scanning Speed <150 mm/s // <6 in/s

Monitoring of the Testing Integrity:

Background imaging of the scanning plan

Recording and imaging of the actual probe trace (testing integrity)

Generating perceptible marks corresponding to the current coupling degree, probe position and

swiveling angle whilst scanning

Interrupting the recording and imaging of the actual probe trace on missing coupling and/or probe

position and swiveling angle
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Defects Imaging

Inspection:

Image Type (depending on
Application):

Width of the Volume under test:

Thickness of the Volume under test:

Image Resolution:

Resolution for the Dynamic Tuning of
the Gate Delay / Width:

Imaging Protocol:

Standard Color Scale (Palette):

User Defined Color Scales:

Coloring Protocol:

Angle Beam Straight Beam
. B-Scan . B-Scan
. C-Scan . D-Scan
. D-Scan . C-Scan
e P-Scan e P-Scan
« TOFD

5 to 300 mm controllable in
1 mm resolution —
expandable ///

0.2 to 12 in controllable in
0.01 in resolution -
expandable

5 to 300 mm controllable in
1 mm resolution —
expandable ///

0.2 to 12 in controllable in
0.01 in resolution -
expandable

0.5 mm x 0.5 mm x 0.5 ¢
Scan Index x <2dB ///

0.02 in x 0.02 in x 0.5 ¢
Scan Index x <2dB

0.01 ps over whole volume

¢ Raw data

e SAFT
« TOFD
¢ Custom

« Pseudo Color

* Gray

¢ Thermal
<2* colors

e Linear

* TCG Normalizing
* DAC Normalizing
* DGS Normalizing
e Custom

50 to 2000 mm controllable
in 1 mm resolution —
expandable ///

0.2 to 80 in controllable in
0.01 in resolution —
expandable

0.5 to 300 mm controllable
in 0.1 mm resolution —
expandable ///

0.02 to 12 in controllable in
0.01 in resolution -
expandable

0.2 mm x 0.5 mm x 0.5 ¢
Scan Index x <2dB ///

0.01 in x 0.02 in x 0.5 ¢
Scan Index x <2dB

not necessary
« Raw data

e SAFT
¢ Custom

« Pseudo Color

¢ Gray

¢ Thermal
<2* colors

e Linear

* TCG Normalizing
* DAC Normalizing
e Custom
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Inspection Report File / Printout:

Pre Inspection Data — description of the object under test, scope of the test, calibration dumps,
etc.

Main Inspection Data — testing integrity evidence (Scanning Pattern), the defects images and
the parameters of the inspection procedure

Communicating to the Central Office PC:

Internet / Ethernet communicating to the Office PC:
O Off-Line
O Real Time transaction of the Defects, Testing Integrity Images and Signals (while
scanning) accompanied with the calibration dump - IP Protocol (option)

Postprocessing:
3D - defects measuring and sizing

Comprehensive Kit of the Image Processing Features
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2.2.2. General Data

Ultrasound Velocity:

Probe Angle:
Probe Delay:

Angle Probe X-value:

On-Board Computer
for ISONIC 2001

at least:

Host Computer for
the industrial

Desk Top

implementation
at least:

Operating System:
Interfaces:
Screen:

Controls:
Powering:
Dimensions:

Weight:
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300 to 20000 m/s controllable in 1 m/s resolution - expandable
11.81 to 787.4 in/ms controllable in 0.1 in/ms resolution — expandable

0...90° controllable in 1° resolution
0 to 70 us controllable in 0.01us resolution - expandable

0 to 50 mm controllable in 1 mm resolution — expandable
0 to 2 in controllable in 0.01 in resolution — expandable

Pentium — 300MHz, 128M RAM, 10G HDD

Pentium Il - 500 MHz, 128M RAM, 30G HDD
Windows™-98 SE or higher

LAN (Ethernet), COM, LPT
super VGA, 640X480, High Color Resolution (32 bit), Sun-readable

All Functional Sealed PC Keyboard, Mouse Pointer, Touch Screen

100 — 240 VAC, 40 — 70 Hz, auto-switch; 12 — 24 VDC; Internal Battery

265X157X300 mm /// 320X190X300 mm with the handle

< 6.5 kg with the battery



2.2.3. UDS3-3 — ISONIC Pulser Receiver (Internal Flaw Detector Card) —
Technical Data Sheet (obsolete since Sep 1, 2004)

Pulser
Pulse Type: Negative Spike Pulse
Initial Transition: <5 ns (10-90%)
Pulse Amplitude: —140 to — 210 V into 50 Q
—170 to — 310 V into 250 Q
Pulse Duration: 10 to 70 ns for 50 Q load depending on Energy and Damping
Energy: 4 discrete energy values / 12 pJ (min) to 120 pJ (max)
Modes: Single / Dual
Damping: 16 discrete resistances values / 24.7 Q min to 333 Q max
PRF: 0 ... 5000 Hz controllable in 1 Hz step
Sync Output / Input: Max +5V, T < 5 ns, t 2100 ns, Load Impedance = 50 Q
Software Controlled Sync Feature
Receiver
Gain: 0...110 dB controllable in 0.5 dB or coarser steps

Advanced Low Noise Design: 93 uV peak to peak input
referred 80 dB gain / 35 MHz bandwidth

Frequency Band: 0.001 ... 35 MHz Wide Band / 15 Sub Bands:

0.001 -35MHz 0.001 -25MHz 0.001-15MHz 0.001 —10 MHz
0.3 -35 MHz 0.3 — 25 MHz 0.3-15 MHz 0.3 -10 MHz

1-35MHz 1-25MHz 1-15 MHz 1-10 MHz
5-35 MHz 5-25MHz 5-15 MHz 5-10 MHz
Display: RF

Rectified: Full Wave / Negative or Positive Half Wave
Signal's Spectrum (FFT)

Reject: 0 ... 99 % of screen height controllable in 1% resolution
Absolute Sensitivity: 120 dB
DAC/TCG: Available for both Rectified and RF Display

DAC / TCG Dynamic Range: 40 dB

DAC / TCG Slew Rate: 160 dB/us
Range: 0.5 ... 3000 ps - controllable in 0.01 ps resolution
Delay: 0 ... 3200 ps - controllable in 0.01 us resolution
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Other Features:
DAC Capacity:
DGS Support:

Gates:

Gate Start and Gate Width:
Gate Threshold:

Measure Functions — Digital
Display readout:

Freezing and Zooming:

Storing Capacity:

Data Reporting:

<40 points
Standard Library for 18 probes / unlimitedly expandable

2 Independent Gates / unlimitedly expandable

Controllable over whole Delay / Range Variety
in 0.1 mm /// 0.001 in resolution
Drag and Drop setup supported

5 to 95 % of the A-Scan height controllable in 1 % resolution
Drag and Drop setup supported

27 automatic functions / expandable

A-Scans
Spectrum Graphs

Practically Unlimited (at least 1,000,000 sets) including the
O Calibrations
O A-Scans
Q Spectrum Graphs

Printing Out (hard copy):
O Calibrations
O A-Scans
O Spectrum Graphs

Internet / Ethernet communicating to the Office PC:
Real Time transaction of the current A-Scan or Spectrum Graph
Along with the calibration dump (option)

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 27 of 550



2.2.4. UDS3-4 — ISONIC Pulser Receiver (Internal Flaw Detector Card) —
Technical Data Sheet
Pulser

Pulse Type:

Initial Transition:

Positive Spike Pulse / Positive Square Pulse
<5 ns (10-90%)

Spike Pulse
200 to 500 V into 1000 Q
200 to 500 V into 500 Q
200 to 500 V into 250 Q
180 to 400 V into 75 Q
150 to 320 V into 50 Q

10 to 70 ns for 50 Q load
depending on Energy and
Damping

Square Pulse
400 V into 1000 Q
400 V into 500 Q
400 V into 250 Q
400 Vinto 75 Q
400 V into 50 Q

65 to 600 ns
controllable in 5ns step

Pulse Amplitude:

Pulse Duration:

Energy: 4 discrete energy values / 40 pJ
(min) to 250 pJ (max)
Modes: Single / Dual
Damping: 21 discrete resistances values / 13 Q min to 1000 Q max

Internal Matching Coil —
Probe Impedance
Matching:

PRF:

Sync Output / Input:

16 discrete inductivity values / 2 gyH min to 78 pH max

0 ... 5000 Hz controllable in 1 Hz resolution
Max +5V, T < 5 ns, t 2100 ns, Load Impedance = 50 Q
Software Controlled Sync Feature
Receiver

Gain: 0...120 dB controllable in 0.5 dB or coarser steps

Advanced Low Noise Design: 93 YV peak to peak input

referred 80 dB gain / 35 MHz bandwidth

Frequency Band: 0.35 ... 35 MHz Wide Band / 34 Sub Bands:

Bandpass
0.35-35MHz 0.35-195MHz 0.35-13MHz 0.35-52MHz 0.35-26MHz 0.35-1.3MHz 0.35-0.65 MHz
0.7 — 35 MHz 0.7 - 19.5 MHz 0.7 - 13 MHz 0.7 - 5.2 MHz 0.7 — 2.6 MHz 0.7 - 1.3 MHz
1.4 - 35 MHz 1.4 -19.5 MHz 1.4-13 MHz 1.4-5.2 MHz 1.4 -2.6 MHz
2.8 - 35 MHz 2.8 -19.5 MHz 2.8-13 MHz 2.8-5.2 MHz
7 - 35 MHz 7-19.5 MHz 7-13 MHz
10.5-35MHz 10.5-19.5MHz 10.5-13 MHz
Resonant
0.5+ 0.15 MHz
1%0.3 MHz
2+0.6 MHz
4 +1.2 MHz
10 + 3 MHz
15+ 4.5 MHz
Display: RF
Rectified: Full Wave / Negative or Positive Half Wave
Signal's Spectrum (FFT)
Reject: 0 ... 99 % of screen height controllable in 1% step

Absolute Sensitivity:

140 dB

DAC/TCG: Available for both Rectified and RF Display
DAC / TCG Dynamic Range: 40 dB
DAC / TCG Slew Rate: 160 dB/us

Range:
Delay:

0.5 ... 3000 ps - controllable in 0.01 us resolution
0 ... 3200 ps - controllable in 0.01 us resolution
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Other Features:

DAC Capacity:
DGS Support:

Gates:

Gate Start and Gate Width:
Gate Threshold:

Measure Functions — Digital
Display readout:

Freezing and Zooming:

Storing Capacity:

Data Reporting:

Encoder Interface:

<40 points
Standard Library for 18 probes / unlimitedly expandable

2 Independent Gates / unlimitedly expandable

Controllable over whole Delay / Range Variety
in 0.1 mm /// 0.001 in resolution
Drag and Drop setup supported

5 to 95 % of the A-Scan height controllable in 1 % resolution
Drag and Drop setup supported

27 automatic functions / expandable

A-Scans
Spectrum Graphs

Practically Unlimited (at least 1,000,000 sets) including the
O Calibrations
O A-Scans
Q Spectrum Graphs

Printing Out (hard copy):
O Calibrations
O A-Scans
O Spectrum Graphs

Internet / Ethernet communicating to the Office PC:
Real Time transaction of the current A-Scan or Spectrum Graph
Along with the calibration dump (option)

Built In interface for the incremental one-axis mechanical
encoder
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3. ISONIC Components

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 30 of 550



The example of the typical accessories accompanying the electronic unit of the ISONIC (ISONIC 2001)
includes:

* Set of Acoustic Sensors for Mechanics Free Monitoring Location (X)Y,Z), Swiveling Angle and
Acoustic Coupling of Manually Manipulated Ultrasonic Probe:
Double Emitter of Airborne Ultrasound - 1 piece (S 4050)
Single Emitter of Airborne Ultrasound - 1 piece (S 4060)
Airborne Ultrasound Receiver - 2 pieces (S 4030A)
Emitter of Acoustic Coupling Monitor Signal With Magnetic Attachment - 1 piece (S 4010)
Holder for Airborne Ultrasound Receivers with Magnetic Attachments to the Object Under Test -
1 set (S 2040 B)
* Holders for Standard Ultrasonic Probes with Receiver of Acoustic Coupling Monitor Signal inside:
a Probe Holder for MWB type Ultrasonic Probes with Rear Connector - 1 piece (S 4070) or probe
holder for any other type of ultrasonic probe
a Probe Holder for SWB type Ultrasonic Probes with Rear Connector - 1 piece (S 4080) or probe
holder for any other type of ultrasonic probe
« Long Single Cable System (6m) -1 (S 70010)
e Carrying Case for Sensors and Accessories - 1 piece (S 20001)

ooo0oOo

S 4010 f S 70010

S 4030A

S 4030A

Refer also to the Packing List coming with your unit
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4. Operating the ISONIC
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Please read the following information before you use the ISONIC Instrument. It is essential to read and
understand the following information so that no errors occur during operation, which could lead damaging of
the unit or misinterpretation of the inspection results

4.1. Preconditions for ultrasonic testing with ISONIC

The operator of ISONIC must be certified as at least Level 2 Ultrasonic Examiner additionally having the
adequate knowledge of

e operating digital ultrasonic flaw detector

e basics of computer operating in the Windows™ environment including turning computer on/off, keyboard,
touch screen and mouse / trackball / touch pad manipulations, starting programs, saving and opening
files
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4.2. ISONIC Controls
4.2.1. ISONIC 2001

Units manufactured before May 31, 2001

)

(a) The PCMCIA Socket replaces the UDS3-3 Card in the ISONIC 2001 (Configuration SA 80410) with
USLT 2000 Ultrasonic Flaw Detector PC Card (Configuration SA 80420)
(b) Refer to the paragraphs 4.2.4 — 4.2.6 for the analogue interface cabling guide and tips
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Units manufactured after May 31, 2001 — UDS 3-3 Pulser Reciver Card
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Units manufactured after May 31, 2001 — UDS 3-4 Pulser Reciver Card

- '{Ef

ISONIC 2001 s - 4= © E

)

(a) The PCMCIA Socket replaces the UDS 3-3 or UDS3-4 Card in the ISONIC 2001 (configurations SA
80410 or SA 80430) with USLT 2000 Ultrasonic Flaw Detector PC Card (Configuration SA 80420)
(b) Refer to the paragraphs 4.2.4 — 4.2.6 for the analogue interface cabling guide and tips
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The Optional Rear Panel Commutation Box

In order to ease the rear panel commutation required for the true-to-location imaging setup variations the
Rear Panel Commutation Box is available as an option (Order Code SH 98C0202 M). For the units equipped
with the Rear Panel Commutation Box the positions of the Parallel Port (LPT) and Screen Brightness Control
on the are different comparing to the units, which are not equipped with that box

The AC/DC converter is located inside the Rear Panel Commutation Box, which is equipped with the
necessary AC power cord input. The DC Power Plug outgoing from the Rear Panel Commutation Box is
connected to the DC Input as usual
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4.2.2. ISONIC Lap Top (obsolete since Dec 2001)

)

(a) The empty bracket replaces the UDS3-3 card in the ISONIC Lap Top (Configuration SA 80310) with
USLT 2000 Ultrasonic Flaw Detector PC Card (Configuration SA 80320)
(b) Refer to the paragraphs 4.2.4 — 4.2.6 for the analogue interface cabling guide and hints
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4.2.3. ISONIC Desk Top

T

®

(a) The PCMCIA Socket replaces the UDS 3-3 or UDS3-4 Card in the ISONIC 2001 (configurations SA
80210 or SA 80230) with USLT 2000 Ultrasonic Flaw Detector PC Card (Configuration SA 80220)
(b) Refer to the paragraphs 4.2.4 — 4.2.6 for the analogue interface cabling guide and hints
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4.2.4. Analogue Interface — Cabling Guide for the True-to-Scale Imaging
with Use of the Airborne Ultrasound Probe Location
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Scheme A.1: UDS3-3 based models:
¢ Probe Swiveling Monitoring is active
¢ Use of the Single Element Probe
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Scheme A.2: UDS3-4 based models:
¢+ Probe Swiveling Monitoring is active
¢ Use of the Single Element Probe
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Scheme A.3: USLT 2000 based models:
¢ Probe Swiveling Monitoring is active
¢ Use of the Single Element Probe
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Scheme A.4: UDS3-3 based models:
¢ Probe Swiveling Monitoring is not active
¢+ Use of the Single Element Probe
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Scheme A.5: UDS3-4 based models:
¢ Probe Swiveling Monitoring is not active
¢ Use of the Single Element Probe
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Scheme A.6: USLT 2000 based models:
¢ Probe Swiveling Monitoring is not active
¢+ Use of the Single Element Probe
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Scheme A.7: UDS 3-3 based models:
¢ Probe Swiveling Monitoring is not active
¢ Use of the Dual Probe
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Scheme A.8: UDS 3-4 based models:
¢ Probe Swiveling Monitoring is not active
¢ Use of the Dual Probe
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4.2.5. Analogue Interface — Cabling Guide for the A-Scan / t-B-Scan / t-
TOFD / t-FLOORMAP_L / Encoded B-Scan / Encoded TOFD / Encoded
FLOORMAP_L / Creeping Wave Inspection, Recording, and Imaging
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Scheme B.1: UDS3-3 based models
+ ISONIC 2001
¢ Use of the Single Element Probe
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Scheme B.2: UDS3-3 based models
¢+ [ISONIC 2001R
¢ Use of the Single Element Probe
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To Single Element Probe
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Scheme B.3: UDS3-4 based models
+ ISONIC 2001M
¢+ Use of the Single Element Probe
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Scheme B.4: UDS3-4 based models
¢ ISONIC 2001RM
¢ Use of the Single Element Probe
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Scheme B.5: USLT 2000 based models
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Scheme B.6: UDS3-3 based models
+ ISONIC 2001
¢ Use of the Dual Probe
¢ Use of 2 Probes (Emitting and Receiving)
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Scheme B.7: UDS3-3 based models
¢ ISONIC 2001R
¢ Use of the Dual Probe
¢ Use of 2 Probes (Emitting and Receiving)

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 47 of 550




- ]

1
o 2
= H :f
= = =,
= O
m
> £
z i E
i o
i = -]
T & fa To Receiving Element (Probe)
= o =
= &
_ w
& 5 o
=z e z
= o -
=LY "
= = ™
o u [u1]
=2 O:gil O
H - o
= g o
>
i
h -

Scheme B.8: UDS3-4 based models
+ ISONIC 2001M
¢ Use of the Dual Probe
¢ Use of 2 Probes (Emitting and Receiving)
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Scheme B.9: UDS3-4 based models
¢+ ISONIC 2001RM
¢ Use of the Dual Probe
¢+ Use of 2 Probes (Emitting and Receiving)
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¢ Use of the Dual Probe
¢ Use of 2 Probes (Emitting and Receiving)
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4.2.6. Analogue Interface — Jumpering Pulser Receiver Sockets to the
Front Panel in the UDS 3-3 / UDS 3-4 Based Models

Photo Note

: UDS3-3/UDS3-4 based ISONIC 2001 (SA 80410 / SA
[ —— 80430) — Use of Single Element Probe, Inspection and
e Measurements without the 3D Imaging (Variant 2)

UDS3-3 / UDS3-4 based ISONIC 2001R (SA 80411 / SA
80431) — Use of Single Element Probe, Inspection and
Measurements without the Imaging (Variant 2)

UDS3-3 / UDS3-4 based ISONIC 2001 (SA 80410/ SA
80430) — Use of the Dual Probe, Inspection and
Measurements without the 3D Imaging (Variant 2)

UDS3-3 / UDS3-4 based ISONIC 2001R (SA 80411 / SA
80431) — Use of Dual Probe, Inspection and
Measurements without the 3D Imaging (Variant 2)
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4.2.7. Analogue Interface — Rear Panel Commutation Box

In order to ease the rear panel commutation required for the true-to-location imaging setup variations the
Rear Panel Commutation Box is available as an option (Order Code SH 98C0202 M)

The |single plug-in / plug-out connector] is located at the instrument end of the long cable for the units
equipped with the Rear Panel Commutation Box

All necessary commutations related to the IN X, IN Y, IN Z, IN Cpl and IN Sig sockets as per above Fig.4.1a
— ¢ through Fig. 4.3 a — ¢ are made inside the Rear Panel Commutation Box. Other commutations are pre-

made through the jumpers outgoing from the commutation box, just the yellow-jacketed jumper has to be

swapped between Out Ang and REC sockets manually depending on the scanning mode selected according
to the above Fig.4.1a — c through Fig. 4.3a—-c

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 51 of 550



4.3. Turning On
4.3.1. Power Supplies of ISONIC 2001

ISONIC 2001 is equipped with both AC/DC power supplies and with the rechargeable battery (optionally). The
AC Power Supply/Charger is implemented as an external unit having AC input and DC output.

AC Power Supply

* Ensure the power switch is in the OFF position before connecting the power cords

e Connect one end of the AC power cord to the power socket of the AC Power Supply/Charger and the
other end to the mains socket

* Connect the DC power cord with the suppression filter outgoing from the AC Power Supply/Charger to
the DC Input of ISONIC 2001

« The AC Power Supply/Charger recognizes the supply voltage 100V/250V. There is no need to manually
switch from 250V to 100V

* A voltage outside the range of 90V to 138V AC or 180V to 264V AC respectively is not permissible

e After turning the ISONIC 2001 OFF, please wait about at least 10 seconds before switching it ON again

External DC Power Supply

e Ensure that the power switch is in the OFF position

e Connect one end of the DC power cord with the suppression filter to the DC Input of ISONIC 2001 and
the other to the voltage supply

e The external DC power supply for the operating the unit must supply the voltage between 12V and 24 V.
However if the voltage supplied by the external DC Power supply is between 12 V and 19 V then the use
of the internal battery inside the unit is not allowed! Oppositely it may damage the circuits controlling the
internal battery charge / discharge and temperature monitoring, causing further internal battery
overheating and destroying. The voltages below 12 V and above 24 V are not allowed

e After turning the ISONIC 2001 OFF, please wait about at least 10 seconds before switching it ON again

Battery

e Ensure that the power switch is in the OFF position
e Insert the battery
e After turning the ISONIC 2001 OFF, please wait about at least 10 seconds before switching it ON again

Power-Up
To Power-Up the ISONIC 2001 set power switch into the "ON" position. An automatic system test program

will then be executed; during this test, various texts and information appear on the screen. At the end of the
test, the message ISONIC is Starting Up will be reported
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4.3.2. Power Supplies of the ISONIC Lap Top

ISONIC Lap Top is equipped with both AC/DC power supplies and with rechargeable battery (optionally).

AC Power Supply

Ensure the power switch is in the OFF position before connecting the power cord

Connect one end of the AC power cord to the DC Input of ISONIC Lap Top and the other end to the
mains socket

The ISONIC Lap Top auto switch power supply unit recognizes the supply voltage 100V/250V. There is
no need to manually switch from 250V to 100V

A voltage outside the range of 90V to 138V AC or 180V to 264V AC respectively is not permissible
After turning the ISONIC Lap Top OFF, please wait about at least 10 seconds before switching it ON
again

DC Power Supply

Ensure that the power switch is in the OFF position

Connect one end of the DC power cord with the suppression filter to the DC Input of ISONIC Lap Top
and the other to the voltage supply

The DC power supply unit requires a voltage between 10.5V and 30V

After turning the ISONIC Lap Top OFF, please wait about at least 10 seconds before switching it ON
again

Battery

Ensure that the power switch is in the OFF position

Insert the battery

After turning the ISONIC Lap Top OFF, please wait about at least 10 seconds before switching it ON
again

Power-Up

To Power-Up the ISONIC Lap Top set power switch into the "ON" position. An automatic system test
program will then be executed; during this test, various texts and information appear on the screen. At the
end of the test, the message ISONIC is Starting Up will be reported
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4.3.3. Power Supply of the ISONIC Desk Top

ISONIC Desk Top is equipped with the AC power supply

e Ensure the power switch is in the OFF position before connecting the power cord

e Connect one end of the AC power cord to the AC Input of ISONIC Desk Top and the other end to the
mains socket

e The ISONIC Desk Top auto switch power supply unit recognizes the supply voltage 100V/250V. There is
no need to manually switch from 250V to 100V

« A voltage outside the range of 90V to 138V AC or 180V to 264V AC respectively is not permissible

e After turning the ISONIC Desk Top OFF, please wait about at least 10 seconds before switching it ON
again

Power-Up

To Power-Up ISONIC Desk Top set power switch into the "ON" position. An automatic system test program
will then be executed; during this test, various texts and information appear on the screen. At the end of the
test, the message ISONIC is Starting Up will be reported

4.4. Turning OFF

To turn the ISONIC Off:

e Close all working software

*  Press Alt+F4, or click on Shut Down... from the Start menu

¢ In the Shut Down Windows dialog box, select Shut down, then press Enter key, or click on Yes or
press Y

Wait until the message It's now safe to turn off the ISONIC appears, then put power switch into the "OFF"
position
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4.5. Mains and Internal Battery Powering of the ISONIC 2001
unit

ISONIC 2001 may be powered by the mains either AC or DC or by the internal battery. Battery will be
recharge while inside the unit connected to mains. The unit may be either switched on or off entire the battery
recharge. There are few LEDs on the front panel of the ISONIC 2001 unit:

This LED is continuously lighting while the ISONIC 2001 unit powered
either by the internal battery or mains is switched on

This LED is not lighting if mains power the ISONIC 2001 unit. If the
internal battery powers the ISONIC unit then the Low-bat LED will
start flashing if the remaining battery resource is down to 10-20 min.
Low-bat [f the remaining battery resource is down to 2-3 min then the
perceptible sound alarm will accompany the Low-bat LED flashing.
It's required to complete the current session to save all open jobs if

Power

Fower = necessary and switch the ISONIC 2001 unit off as per above Chapter
Low-bat m 4.4

- This LED is normally not lighting. If the temper%ture of the battery
Charge entire the recharge or powering unit is up to 60 C then the Temp.

LED starts lighting continuously. Simultaneously the ISONIC 2001
unit automatically discontinues the battery recharge. It's
recommended to pull battery out of the unit in order to get it to the
normal temperature faster
This LED is not lighting if the battery is not inside the unit. The
Charge LED ins continuously lighting entire the battery recharge.
Charge Upon getting the battery fully charged the Charge LED starts
flashing. Simultaneously the ISONIC 2001 unit automatically
discontinues the battery charge
These LEDs may be simultaneously lighting if the external DC source
powering the ISONIC 2001 unit produces the voltage below 20VDC
while the internal battery is not inside the unit. In that case the
LED is lighting continuously and the Charge LED is slowly flashing

Charge

Precautions:

» If the voltage supplied by the external DC Power supply is between 12 V
and 19 V then the use of the internal battery inside the unit is not
allowed! Oppositely it may damage the circuits controlling the internal
battery charge / discharge and temperature monitoring, causing further
internal battery overheating and destroying

» Charge of the of the of the internal battery either inside the unit or
outside is allowed only with use of the AC/DC converters / chargers
supplied along with the unit or authorized by Sonotron NDT

» Charge of the internal battery inside the unit is not allowed if the unit is
suited with the soft carrying case

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 55 of 550



4.6. ISONIC Settings

Click on Start, select Settings then Control Panel and double click on the |corresponding icon| located in
the Control Panel window

E3 Control Panel

J File Edt “iew Go Favortes Help | -
b = 33
« = @ ¥
Each e p Cut Copy Fazt
J-":"-QdeSS (=] Control Panel j
ol B
Add/Remove  Date/Time
Programs
Control
Panel #,
BT | Ed -
Drizplay Fonts Fame
Use the s Contrallgrs
settings in —
Control %
Panel ta 69
personalize Intemet ISOMIC % ISONIC
Four Options Encoder Settings
computer, =
N I == 2 P =
| |_§‘ tdy Computer o

The window allowing setup of the user interface/help language and measurement units appears:

ISONIC Settings E|

Englizh German Buszzian

ISONIC Language
English

Measurement Unit:

j Close

Imperial {in)

Close
To close ISONIC Settings window press Esc] or <Alt> + <C> on the keyboard or click on |
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4.7. ISONIC Encoder Calibration Utility

This utility allows calibrating of the user’s incremental one axis encoder to be used with the ISONIC ABIScan
and/or FLOORMAP_L Inspection SW Packages. The user’s encoder must be connected to the
appropriate connector according to the circuit diagram approved by Sonotron NDT!!!

Click on Start, select Settings then Control Panel and double click on the |corresponding icon| located in
the Control Panel window
E3 Control Panel

J File Edt “iew Go Favortes Help | -
« _ = | ¥ ?
Each e p Cut Copy Fpzte
J-":"-QdeSS (=] Control Panel -
Add/Remove  Dgte/Time
Programs
Control
Panel #,
BT | Ed -
Drizplay Fonts 3 ame
Use the s Contrallers
settings in
Control =20 %
Panel ta 69
personalize Intemet ISOMIC % ISONIC
Four Options Encoder Settings
computer, =

K — e 29 el =
4

| |_§‘ tdy Computer

The ISONIC Encoder Settings window allowing to key in the name for the new encoder name and to

calibrate it appears:
ISONIC Encoder Settings E|

Registered Encoders:

Eemame

[
[T
B
=

=
[Ea|itbrate...

Eemoyve

()% | Cancel
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To proceed click on the Add... button or press <Alt> + <A> on the keyboard then type the name of the new

encoder in the appearing window then click on the OK button or press Enter| or <Alt> + <K> on the

keyboard
K.ey in the Encoder Hame
IM_I,INEWE ncoded
] Cancel |
o

To negate just click on the Cancel button or press Escjor <Alt> + <C> on the keyboard

The Calibrate Encoder window appears upon typing the new encoder name, said window contains the
simple instructions to follow:

Calibrate Encoder I Calibrate Encoder I

= Place the Encoder &t Zero Point and click on Step 1 ‘{ Place the Encoder at Zero Paoint and click on Step 1
Move the Encodet to End Point and click on Step 2 = Move the Encoder to End Paint and click on Step 2

Fero Point End Point Fero Point End Point
{+300 mm] {+300 mm]

Step2il| | WStep 1J Rosat_|
Canizel | - Canizel |

The encoder’s wheel while calibrating must pass linearly the distance of 300 mm (12 in) between the Start
Point designated through the clicking on the Step 1 button or pressing <Alt> + <1> on the keyboard and End
Point along the scale bar placed on the flat surface

Upon reaching the End Point and clicking on the Step 2 button or pressing <Alt> + <2> on the keyboard the
new Encoder Test window appears allowing to check the accuracy of the new encoder calibration while
manipulating it along the scale bar.

If it's necessary to re-designate the Start Point click on the Restart button or press <Alt> + <R> on the
keyboard
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<Alt> + <Y> on the keyboard to rename the
selected encoder

<Alt> + <N> on the keyboard to recalibrate the
encoder

U o RO - oo
<R> on the keyboard to designate the local zero

point Encoder Coordinate:

Click on the Yes button or press |Enter or I -3.0 mm st

Click an ez if the shown coordinate iz corect.

Click on Mo to recalibrate the Encoder.
No |

Click on the No button or press |[ESC] or

The ISONIC Encoder Settings window returns to the screen upon completing entering and calibrating of the

new encoder. To update the registry click on the OK button or press [Enter| or <Alt> + <K> on the
keyboard — this will automatically terminate the running of the Encoder Calibration utility

ISONIC Encoder Settings |

Fiegiztered Encoders:

iy ewE neoder dd

add. |
_Rename_|

Fiename

Test .

Remove |

] | Cancel |

If running the utility next time:

Click on the Add... button or press <Alt> + <A> on the keyboard to proceed with the next new
encoder as described above

Click on the Rename button or press <Alt> + <N> on the keyboard to rename the selected encoder

Click on the Test button or press <Alt> + <T> on the keyboard to check the accuracy of the selected
encoder calibration

Click on the Calibrate button or press <Alt> + <L> on the keyboard to recalibrate the selected
encoder

Click on the Remove button or press <Alt> + <R> on the keyboard to remove the selected encoder
from the registry

Click on the Cancel button or press |ESC or <Alt> + <C> on the keyboard to negate all changes
and terminate the running of the Encoder Calibration utility

Click on the OK button or press Enter|or <Alt> + <K> on the keyboard to update the registry and
terminate the running of the Encoder Calibration utility
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5. Operating ISONIC Pulser Receiver
(Internal Ultrasonic Flaw Detector PC
Card) Through "PULREC" or "USLTPR"™
Software Package

The contents of this chapter is valid for the
PULREC SW Package version 6.1.0.6 or higher
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5.1. Cabling

Ultrasonic Flaw Detector PC Card Applicable Cabling Scheme Paragraph
UDS 3-3 B.1;B.2; B.6; B.7 4.2.5
UDS 3-4 B.3; B.4;B.8; B.9 4.2.5
USLT 2000 B.5; B.10 4.2.5

5.2. Start Up PULREC Software Package (ISONIC Pulser
Receiver)

}F‘ ULREC
|

Double click on the icon ?' located on the ISONIC desktop

5.3. Start Up USLTPR Software Package (USLT 2000 Pulser
Receiver)

rusn
-
Double click on the icon located on the ISONIC desktop

5.4. Operating PULREC and USLTPR Software Packages

PULREC software package operates the UDS 3-3 and UDS 3-4 internal ultrasonic flaw detector card. The
card existing in the ISONIC is recognized automatically

USLTPR software package operates the USLT 2000 internal ultrasonic flaw detector card

PULREC and USLTPR software packages have almost identical user interface. All modes of operation are
realized through the main screen including the A-Scan and all controls. All further explanations relate to both
software packages excluding the specially noted cases

UDS3-3 - ISONIC Pulser/Beceiver

50 US Velocity |
5950 m/s (b

||r-n "-." [ "-." I "-." I "-." |_.-.,|
E2KAE3E2K3

BASICS PULSER  RECEIVER Menu 53-3
GATE B ALARM DAC/TCG  MEASURE  Selectior

] Value: OFF Hl=2|&| =] -
Cloze m| Freeze ﬁ ﬂ Save | Open | Print | tBS | DG5S

UDS 3-3: Operating Surface
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UDS3-4 - ISONIC Pulser/Heceiver

05 Gain

i K

h

Range

2.0371In

17 dB
o1
p

Ina By

1 US Velocity
128.1 infms ‘

e By

0.1 Diszplay Delay '

0.15 ps

= By

p

tn By

PULSER RECEIVER GATE A Menu msg_ 4’
ALARM DAC/TCG MEASURE Selection
[ [ Value: OFF & w gl = a
Cloze m | Unifreeze Save | Open| Print

B85

UDS 3-4: Operating Surface

USLT2000 Pulser f Receiver

1 Gain
12 dB
2 Range
255 mm
50 US Velocity |
32bb m/s
" 20 Display Delay |
0.0 us
5% BReject

0%

Wl

1.

Menu
Selection

&

BASICS
GATE B

PULSER RECEIVER
ALARM DAC/TCG

GATE A
MEASURE

k4

||u'| "-." [ "-." lew "-." I "-." |_.-.,|
E2KAE3E3E3

USLT 2000

Biml voic orr |
atam ||

Save

5

Ereeze

Cloze

Erint

DG5S

USLT 2000: Operating Surface
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5.4.1. Main Menu

The Main Menu consists of eight topics one of then is active. The active topic is highlighted

UDS3-3 - ISONMIC Pulser/Receiver

50 U5 Velocity
bab0 mJfs

alue: [ I;]- Ei; é%% - M
Close E£| “ Freeze ‘ﬁ * iavetﬂpen Print | 85 | DG5S
Y

Active Topic : Main Menu

Vertical bar — Submenu
corresponding to the
highlighted active topic

ssssssssnnnnnnnnnnnnnnne

To select a topic the following manipulations are applicable:

« Mouse

m Click on the topic's name

OR
B Click on the buttons ‘6 *
* Keyboard

B Pressing <Alt>+<M> = Menu Selection fore color changes to white - thenuse t , - , « , |
buttons on the keyboard (In the Menu Selection the letter M is underlined)

« Combined

B Click on Menu Selection = Menu Selection fore color changes to white - thenuse t , - , « , |
buttons on the keyboard

Each topic is associated with the corresponding submenu, which appears as the vertical bar showing the

names for five parameters or modes of operation, their current setup and, if applicable, the current value for
the next increment / decrement of the parameter
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5.4.2. Sub Menu BASICS

Y
a0 1 *
Hang | | -
/] q Z
1 1 I F ,
950 «l;(»
01 Disp Dela UIFR L
0 ) 4 »
i -
0 % “«ls|»
)
. , 11
To setup Gain the following |
manipulations are applicable: | ”
+  Mouse 1]
B Click or press and hold on the appropriate
« Keyboard

B Pressing <Alt>+<G> = Gain fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Gain the letter G is underlined)

Combined

B Click on Gain = Gain fore color changes to white - thenuse t , - , « , | buttons on the keyboard

®

Gain setup is also possible through the most of other submenus following the same rules as above
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2 Gap
11.,dB
[ 5 "“Range
145 mm
50 US Velocity |

5950 m/s
0 .1 Dizplay Delay

To setup Range the following
manipulations are applicable:

« Mouse
B Click or press and hold on the appropriate
¢« Keyboard

B Pressing <Alt>+<A> = Range fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (In the Range the letter a is underlined)

¢ Combined

m Click on Range = Range fore color changes to white - thenuse t , - , « , | buttons on the
keyboard

®

Range setup is also possible through some other submenus following the same rules as above
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[P 'y

[ 'y

[

jen

To setup US Velocity the following
manipulations are applicable:

* Mouse

B Click or press and hold on the appropriate

¢« Keyboard

B Pressing <Alt>+<U> = US Velocity fore color changes to white - thenuse 1 , - , « , | buttons on
the keyboard (In the US Velocity the letter U is underlined)

¢ Combined

m Click on US Velocity = US Velocity fore color changes to white - thenuse t , - , « , | buttons on

the keyboard
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\ 2 Gain -
N 11 dB 1|®
L] Range -
145 mm 2™
H0 US Velocity - ‘
5950 m/s 3
~ @O
0pus 4
5 Beject i
0% B Elr »
" 7
To setup Display Delay the following /
manipulations are applicable: Iy
1y
* Mouse 1/
B Click or press and hold on the appropriate

¢« Keyboard

B Pressing <Alt>+<E> = Display Delay fore color changes to white - thenuse t , - , « , | buttons
on the keyboard (In the Display Delay the letter e is underlined)

¢ Combined

m Click on Display Delay — Display Delay fore color changes to white - thenuse t , - , « , |
buttons on the keyboard
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dB « 1 »
[] 0 f I
: - 4
g5 « 3 »/
Display Dela =1
i « 4 'b
0 % “«ls(»
To setup Reject the following I /
manipulations are applicable: I /
/
« Mouse 1/
|4

B Click or press and hold on the appropriate

¢« Keyboard

B Pressing <Alt>+<E> = Reject fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Reject the letter R is underlined)

¢ Combined

m Click on Reject = Reject fore color changes to white - thenuse t , - , « , | buttons on the
keyboard

®

Reject setup is also possible through some other submenus following the same rules as above
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5.4.3. Sub Menu PULSER (UDS 3-3 and USLT 2000)

Current Pulser Mode

Pulser Mode
SINGLE

Energy

sy | &

120 p.
D amping
333 0

20 PRF
1000 Hz

\ R 2

To setup Pulser Mode the following
manipulations are applicable:

« Mouse ]
B Click or press and hold on the appropriate
¢« Keyboard

B Pressing <Alt>+<U> = Pulser Mode fore color changes to white - thenuse t , - , « , | buttons
on the keyboard (In the Pulser Mode the letter u is underlined)

¢ Combined

B Click on Pulser Mode = Pulser Mode fore color changes to white - thenuse t , - , « , | buttons
on the keyboard

®

There are two Pulser Modes available: Single and Dual

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 69 of 550



Current Energy of
the Intitial Pulse

pJ

~ Pulser Mode

S SINGLE

D amping
333 0

IR

To setup Energy the following
manipulations are applicable:

¢ Mouse
)

B Click or press and hold on the appropriate

« Keyboard

B Pressing <Alt>+<E> = Energy fore color changes to white - then use 1 , - , « , | buttons on the
keyboard (In the Energy the letter E is underlined)

« Combined

m Click on Energy = Energy fore color changes to white - then use t , - , « , | buttons on the
keyboard

¢ The are four levels of excitation energy are available for the UDS 3-3: 120 pJ, 64 pJ; 24uJ; and 12 pd

¢ There are two levels of excitation energy available for the USLT 2000, shown as the value of the
capacitor discharging onto the ultrasonic probe: 1000 pF and 220 pF. The higher excitation energy
corresponds to the higher capacity
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Current Damping of

the pulser
5 Q =
AT T T T YT T YRRy < lllllllllllll ‘ 1 »
N 1
N\ Pulzer Mode o
AN SINGLE [l I g
S Energy -
AN 1200 BAEN ke
D amping .
3330 DN
-
w5 /»
=T
b
|
To setup Damping the following I
manipulations are applicable: I II
1/
*  Mouse 1/

B Click or press and hold on the appropriate

« Keyboard

B Pressing <Alt>+<A> = Damping fore color changes to white - then use t , - , « , | buttons on
the keyboard (In the Damping the letter a is underlined)

« Combined

® Click on Damping = Damping fore color changes to white - thenuse t , - , « , | buttons on the
keyboard

®

¢ There are 16 (sixteen) discrete values of damping available for the UDS 3-3: 24.7Q), 26.3Q,
28.1Q, 30.3Q, 32.8Q, 35.7Q), 39.2Q), 43.4Q), 48.8Q, 55.6Q, 64.6Q, 76.9Q, 95.4Q, 125Q,
182Q), and 333 Q

¢ There are 2 (two) discrete values of damping available for the USLT 2000: 50Q, and 500 Q
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20 Gain
40 dB

Pulser Mode

SINGLE
Energy
120 ud
D amping
738
—P FaF
1000 Hz

\
~ I
~
\

To setup PRF the following
manipulations are applicable:

/

|
|
|
1y
* Mouse |
4

B Click or press and hold on the appropriate

« Keyboard

B Pressing <Alt>+<R> = PRF fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the PRF the letter R is underlined)

¢ Combined

m Click on PRF = PRF fore color changes to white - thenuse t , - , « , | buttons on the keyboard
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5.4.4. Sub Menu PULSER (UDS 3-4)

Current value of

Tuning
uH 5
SERRRRRRRRRRRRRRRRRRIe &
So Tuning i
NO L
Pulzer Mode i
SINGLE <
FPulse Width i
130 nS B
Damping -1
1000 g2 4
1 PRF o
500 Hz 3
|

To setup Tuning the following

manipulations are applicable: Ill’
* Mouse 1]

B Click or press and hold on the appropriate
« Keyboard

B Pressing <Alt>+<G> = Tuning fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (In the Tuning the letter gq is underlined)

¢« Combined

B Click on Tuning = Tuning fore color changes to white - then use t , - , « , | buttons on the
keyboard

+ UDS 3-4 has 16 (sixteen) matching coils on-board that may be connected to the ultrasonic probe in
order to get the best probe impedance matching / signal to noise ratio for the signals received from
the object under test. The values of these matching coil inductances are: 2uH, 7puH, 12uH, 17uH,
24H, 29puH, 34uH, 39uH, 41uH, 46pH, 51uH, 56pH, 63uH, 68uH, 73UH, and 78 pH

¢ Setting the Tuning to "NO" disconnects the matching coil
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: Current Pulser Mode

bbbl b s s e el S

\ Tuning
N
Pulser Mode
SINGLE
Pulze Width
130 nS

Damping
1000 £2

1 PRF
500 Hz

Ve

Ty | o By | N by | =y

/'

To setup Pulser Mode the following
manipulations are applicable:

el N S
—

« Mouse I

I
B Click or press and hold on the appropriate

¢« Keyboard

B Pressing <Alt>+<U> — Pulser Mode fore color changes to white - then use t , - , « , | buttons
on the keyboard (In the Pulser Mode the letter u is underlined)

¢ Combined

B Click on Pulser Mode = Pulser Mode fore color changes to white - thenuse t , - , « , | buttons
on the keyboard

®

There are two Pulser Modes available: Single and Dual
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Current value of the Pulse
Width (Duration of the
Square Wave Initial Pulse)
ns

Tuning
- I e
Pulzer Mode
SINGLE ‘

Damplng
H]l'.}ﬂ S".! ,‘
5!‘.}!'.] HZ

To setup Pulse Width the following
manipulations are applicable:

‘~.|u,_|.L|a.|.. R FNE N Y

* Mouse
B Click or press and hold on the appropriate
* Keyboard

B Pressing <Alt>+<E> = Pulse Width fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (In the Pulse Width the letter E is underlined)

« Combined

B Click on Pulse Width = Pulse Width fore color changes to white - then use t , -
on the keyboard

, « , | buttons

®

¢ The Pulse Width (Duration of the Square Wave Initial Pulse) may be tuned from 65 ns to 600 ns in 5 ns
steps

¢+ Attempt to further decrease the Pulse Width after setting to the minimal value of 65 ns leads to the
generation of the Spike Pulse instead of the Square Wave Pulse. There are 4 (four) energy levels
available for the spike pulse excitation; said levels are indicated in the Pulse Width field:

o Spike (250J) — spike pulse with the 250 [UJ energy of excitation
o Spike (160uJ — spike pulse with the 160 LJ energy of excitation
o0 Spike (90uJ) — spike pulse with the 90 J energy of excitation
0 Spike (40uJ) — spike pulse with the 40 J energy of excitation

¢ The energy of the Spike Pulse excitation is controllable through the same controls as Pulse Width

+ Attempt to further increase the energy of the Spike Pulse excitation after setting to the maximal level of
250 pJ value leads to the generation of the Square Wave Pulse instead of the Spike Pulse
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Current Damping of
the pulser

N\
N NO

-
a4’ »
N Pulzer Mode o
N\
N SINGLE ‘ 2 ’
\\ Pulse Width -
N 130 nS ‘ 3 ’
[ amping "
000 ‘ 4 2
e »
i ) 5 )
]
/
Ly
oy
To setup Damping the following I
manipulations are applicable: I /
/
1/
* Mouse 1/
B Click or press and hold on the appropriate
« Keyboard

B Pressing <Alt>+<A> = Damping fore color changes to white - then use t , - , « , | buttons on
the keyboard (In the Damping the letter a is underlined)

« Combined

® Click on Damping = Damping fore color changes to white - thenuse t , - , « , | buttons on the
keyboard

®

There are 21 (twenty one) discrete values of damping available for the UDS 3-4: 13Q, 15Q, 17Q, 20Q,
25Q), 30Q, 350, 40Q), 45Q, 560, 65Q, 76Q, 90Q, 115Q, 130Q, 150Q, 180Q, 240Q), 320Q, 5009,
and 1000 Q
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Pulzer Made
\ SINGLE
N Pulse Width
N 136 nS
\ D Zmping
1000 L2

To setup PRF the following
manipulations are applicable:

¢ Mouse

B Click or press and hold on the appropriate

¢« Keyboard

B Pressing <Alt>+<R> = PRF fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the PREF the letter R is underlined)

¢ Combined

B Click on PRF = PRF fore color changes to white - then use t , - , « , | buttons on the keyboard

O)

UDS 3-4 is equipped with the special protection circuit preventing the damage of the probe or firing driver,
which may be caused by the not suitable settings of Tuning, or Damping, or Pulse Width, or their
combination. The protection circuit limits the total energy delivered to the firing output through the automatic
reducing of the PRF to the safe value
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5.4.5. Sub Menu RECEIVER (UDS 3-3 and USLT 2000)

: Current Frequency band of
the receiver

MHz
; From ... To
‘llllllllllllll\l IIIIIIIIIIIIIIIIIIII
> N
N 5 dE . 1 »
N\
\ H 1 f
S o 30 “«lclw»
A S > -
0 £,
[isp ‘.rﬁ
‘@ »
: -
0 % «is|»
Iy
To setup Frequency band of the receiver I
the following manipulations are /
applicable: Iy
Iy
+  Mouse I/
B Click or press and hold on the appropriate
¢« Keyboard

B Pressing <Alt>+<E> = Frequency fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (In the Frequency the letter e is underlined)

« Combined

B Click on Frequency = Frequency fore color changes to white - then use t , - , « , | buttons on
the keyboard

®

¢ There are 16 (sixteen) frequency bands of the receiver available for the UDS 3-3:

0.001 — 35 MHz
0.3 — 35 MHz
1-35MHz

5 —35 MHz

0.001 — 25 MHz
0.3 —25 MHz
1-25MHz

5 - 25 MHz

¢ There are 4 (four) frequency bands of the receiver available for the USLT 2000:

0.5 - 3MHz

7 —20 MHz

0.001 —15MHz  0.001 — 10 MHz
0.3 -15 MHz 0.3-10 MHz
1-15MHz 1-10 MHz
5—-15 MHz 5-10 MHz
2-7MHz 3-20MHz
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3 Current mode of the signal £ o db «l;|=»
: presentation (Display) : R ange -
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~ '~ 30 “«lscw»
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To select the mode of signal presentation
. . X : / /
(Display) the following manipulations ! 7
are applicable: / /
*  Mouse /Yy
4

B Click or press and hold on the appropriate
« Keyboard

B Pressing <Alt>+<I|> = Display fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Display the letter i is underlined)

¢ Combined

m Click on Display = Display fore color changes to white - then use t , - , « , | buttons on the
keyboard
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®

¢ There are four Display modes available for the time domain signal presentation:

RF —no
rectifying

PosHalf —
positive half
wave
rectifying

NegHalf —
negative half
wave
rectifying

Full — both
waves
rectifying
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¢ The frequency domain signal presentation is available through the FFT Display mode. Refer to the
paragraph 5.4.17 of this Operating Manual for the frequency domain signal presentation and
measurements tips

05 Gain
15 b dB ‘
LowerFreq
«

UpperFreq
1 0 MHz ‘
Dizplay
.
5 Rei

o| UDE3Z-3

=

Erint

[ [
Cloze Em | Unireeze

=
Save Open

tBS

SIS[P[E][F[F]E
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5.4.6. Sub Menu RECEIVER (UDS 3-4)

Current setting of the Filter
representing the Central
Frequency of the Narrow Band
Resonant Filter

MHz

-

~ - 1
a

2

Frequency o

0.35-3b MHz 3

a

4

i

J

To setup Filter the following
manipulations are applicable:

* Mouse

B Click or press and hold on the appropriate

¢« Keyboard

B Pressing <Alt>+<L> = Filter fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Filter the letter | is underlined)

« Combined

m Click on Filter = Filter fore color changes to white - thenuse t , - , « , | buttons on the keyboard

®

¢ The are 6 (six) narrow bands resonant filters in the UDS 3-4 having the central frequencies of
0.5+ 0.15 MHz
1+£0.3 MHz
2+ 0.6 MHz
4+1.2MHz
10 £ 3 MHz
15+ 4.5 MHz

¢ The narrow band resonant filtering is negated upon setting up Filter to BB (Broad Band)
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Current Frequency band of
the receiver

MHz
From ... To
N\
\ -
N 0.5 Gain o ’
S 11 dB 1
N =
\ >
N\ 2
N BB 2
p— -
0 3
[zp - /
4/ ’
| ;
O o b ’
To setup the Frequency band of the I
receiver the following manipulations are
applicable: Iy
Iy
*  Mouse 1/
B Click or press and hold on the appropriate

« Keyboard

B Pressing <Alt>+<E> = Frequency fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (In the Frequency the letter e is underlined)

« Combined

® Click on Frequency = Frequency fore color changes to white - thenuse t , - , « , | buttons on
the keyboard

®

There are 28 (twenty eight) Frequency bands of the receiver available:

0.35-35MHz 0.35-19.5MHz 0.35-13MHz 0.35-52MHz 0.35-26MHz 0.35-1.3MHz 0.35-0.65 MHz
0.7 — 35 MHz 0.7 - 19.5 MHz 0.7 - 13 MHz 0.7 - 5.2 MHz 0.7 — 2.6 MHz 0.7 - 1.3 MHz
1.4 - 35 MHz 1.4 - 19.5 MHz 1.4 - 13 MHz 1.4 - 5.2 MHz 1.4 -2.6 MHz
2.8 — 35 MHz 2.8 -19.5 MHz 28-13MHz 2.8-5.2 MHz
7 — 35 MHz 7 -19.5 MHz 7 - 13 MHz
10.5-35MHz 10.5-19.5MHz  10.5-13 MHz
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05 Gain
11 dB ‘
Filter
-
~ - Frequency
T~e 0.35-55 MHZ s
~N - Display
»
LT Beject
Al «
7
/7 7
/7 7
1,”

* Mouse /s
¥ 4

B Click or press and hold on the appropriate

Current mode of the signal
presentation (Display)

I By

e By

= By

iy

To select the mode of the signal presentation
(Display) the following manipulations
are applicable:

« Keyboard

B Pressing <Alt>+<I|> = Display fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Display the letter i is underlined)

¢ Combined

m Click on Display = Display fore color changes to white - then use t , - , « , | buttons on the
keyboard
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®

¢ There are four Display modes available for the time domain signal presentation:

RF —no
rectifying

PosHalf —
positive half
wave
rectifying

NegHalf —
negative half
wave
rectifying

Full — both
waves
rectifying
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¢ The frequency domain signal presentation is available through the FFT Display mode. Refer to the
paragraph 5.4.17 of this Operating Manual for the frequency domain signal presentation and
measurements tips

05 Gain
15 b dB ‘
LowerFreq
«

UpperFreq
1 0 MHz ‘
Dizplay
.
5 Rei

o| UDE3Z-3

=

Erint

[ [
Cloze Em | Unireeze

=
Save Open

tBS

SIS[P[E][F[F]E
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5.4.7. Sub Menu GATE A

Current status of the Gate A

-
N\
N\
> -
N
S | 1 »
N 1
aSwitch -
orf  RAEIES
2 aStart -7
30 mm ‘I 3 _.
I &
“«liim
10 aThreshold | d ;‘
20% il
I
To switch Gate A ON / OFF the 1
following manipulations are i
applicable: 1/
* Mouse I’
I

B Click or press and hold on the appropriate
« Keyboard

B Pressing <Alt>+<T> = aSwitch fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (In the aSwitch the letter t is underlined)

¢ Combined

B Click on aSwitch = aSwitch fore color changes to white - thenuse t , - , « , | buttons on the
keyboard
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1 Gain -
30 dB 1
aSwmitch -
D FF 2
2 aStart : T
30 mm 3
2 awidth | -
40 mm 4
10 aThreshold -
20 2% 5
=7
I
To setup the delay of the Gate A I
(aStart) the following manipulations are /
applicable: 1
17
¢ Mouse 1/

B Click or press and hold on the appropriate

Keyboard

B Pressing <Alt>+<A> — aStart fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (In the aStart the letter a is underlined)

Combined

B Click on aStart = aStart fore color changes to white - then use t , - , « , | buttons on the
keyboard

Drag / Drop technology (refer to the paragraph 5.4.9 of this Operating Manual)

®

aStart setup is also possible though some other submenus following the same rules as above
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|

To setup the duration of the Gate A |
(aWidth) the following manipulations are 1y

applicable: I

|

1 Gain
30 dB

aSwitch
OFF
— L
30 mm
— Ve
40 mm
10 aThieshold
20 2%

Mouse
B Click or press and hold on the appropriate
Keyboard

B Pressing <Alt>+<W> = aWidth fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (In the aWidth the letter W is underlined)

Combined

® Click on aWidth = aWidth fore color changes to white - then use t , - , « , | buttons on the
keyboard

Drag / Drop technology (refer to paragraph 5.4.9 of this Operating Manual)
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To setup the threshold level for the Gate A
(aThreshold) the following manipulations
are applicable:

¢ Mouse

« ilw
« ’lw
«il»
«|flm
5

/
1
III
Iy
Iy
17

B Click or press and hold on the appropriate

« Keyboard

B Pressing <Alt>+<E> = aThreshold fore color changes to white - then use t , - , « , | buttons on
the keyboard (In the aThreshold the letter e is underlined)

¢ Combined

m Click on aThreshold = aThreshold fore color changes to white - thenuse t , - , « , | buttons on

the keyboard

« Drag/ Drop technology (refer to paragraph 5.4.9 of this Operating Manual)
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5.4.8. Sub Menu GATE B

Current status of the Gate B

bSwitch
ON
2  bStart
50 mm

10 bThreshold
40 %

To switch Gate B ON / OFF the
following manipulations are

applicable:
* Mouse

B Click or press and hold on the appropriate
* Keyboard

B Pressing <Alt>+<T> = bSwitch fore color changes to white -thenuse t , - , « , | buttons on the
keyboard (In the bSwitch the letter t is underlined)

¢« Combined

m Click on bSwitch = bSwitch fore color changes to white - then use t , - , « , | buttons on the
keyboard
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1 Gain ‘ r ‘
' 1
30 db | |1
bSwitch .
ON « |
2 bsat DEPL
50 mm AN IS *
I [ ]
2  bWwidth | 7
25 mm f 4 »
10 bThieshold =
0% blElLs
|
Iy
To setup the delay of the Gate B Iy
(bStart) the following manipulations are 1y
applicable: 1/
* Mouse g
r

B Click or press and hold on the appropriate
Keyboard

B Pressing <Alt>+<A> = bStart fore color changes to white - then use 1t , - , « , | buttons on the
keyboard (In the bStart the letter a is underlined)

Combined

m Click on bStart = bStart fore color changes to white - then use t , - , « , | buttons on the
keyboard

Drag / Drop technology (refer to paragraph 5.4.9 of this Operating Manual)
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1 Gain
30 dB
—bswich? ]
ON
2 BhStart
b0 mm
S 207 bwidth |
2b mm - 4

10 bThreshold |

b

A EAEAL

10% AT
LI |
To setup the duration of the Gate B 1
(bWidth) the following manipulations are 1
applicable: 1y
* Mouse 1

¥
B Click or press and hold on the appropriate

Keyboard

B Pressing <Alt>+<W> = bWidth fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (In the bWidth the letter W is underlined)

Combined

m Click on bWidth = bWidth fore color changes to white - then use t , - , « , | buttons on the
keyboard

Drag / Drop technology (refer to paragraph 5.4.9 of this Operating Manual)
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1 Gatn
30 dB
bSwatch

On
——— s
b0 mm

bwidth
25 mm

To setup the threshold level for the Gate B I /
(bThreshold) the following manipulations /
are applicable: I /
Iy
¢ Mouse 1,
B Click or press and hold on the appropriate
« Keyboard

B Pressing <Alt>+<E> = bThreshold fore color changes to white - then use t , - , « , | buttons on
the keyboard (In the bThreshold the letter e is underlined)

¢ Combined

B Click on bThreshold = bThreshold fore color changes to white - thenuse t , - , « , | buttons on
the keyboard

« Drag/ Drop technology (refer to paragraph 5.4.9 of this Operating Manual)
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5.4.9. Drag and Drop technology: setup of the Gate A and Gate B

The Drag and Drop technology is applicable for the setup of both gates (Gate A and Gate B) provided that
they are visible: if placing the mouse pointer above the appropriate section of the gate then it changes the
shape correspondingly. To setup the gate just press and hold left mouse button or touch screen stylus and

drag, then drop through the releasing of the left mouse button or touch screen stylus

UDS3-3 - ISONIC Pulser/Heceirver

BASICS PULSER RECEIVER GATE A

GATE B ALARM DAC/TCG

E [ -
Cloze ml

ML
«l?|»
«li|=
@ li|»
e
MEASURE si‘—uiﬂﬁm ms.? '3
Freeze ‘ﬁ * ige ﬂin E%t ﬁ_E QES
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5.4.10. Sub Menu ALARM

: -
’ ) dB ‘ l ’
Alarm Switch indication Hang -
corresponds to the Gate » i « 2 »
] shown here i Alarm Switch -
[ o o a n a s e e ] \ DFF » . ‘ 3 »
Alarm Logig ili F
Positive » eqative . 4 »
Setup Gate p Gate -
Gate A » ate B 5 |
L —

following manipulations are

I
I
I
To select the Gate for the Alarm Setup the I
applicable: I

I

*  Mouse
B Click or press and hold on the appropriate

« Keyboard

B Pressing <Alt>+<T> = Setup Gate fore color changes to white - then use t , - , « , | buttons on
the keyboard (In the Setup Gate the letter t is underlined)

« Combined

B Click on Setup Gate — Setup Gate fore color changes to white - thenuse t , - , « , | buttons on
the keyboard
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: Alarm Switch 1

0 dB ‘l» 0 dB ‘l»
omm GAEEAE oo mm CIHE
»

.
Ly

[ "y
*

I
A 4

- . E + - . ] - i
1 _l|l' -l'r
dre A + ) » Jte B « 5 »
|
I
To setup the Alarm Switch the I
following manipulations are I
applicable: I
* Mouse
B Click or press and hold on the appropriate
« Keyboard

B Pressing <Alt>+<W> = Alarm Switch fore color changes to white - thenuse t , - , « , | buttons
on the keyboard (In the Alarm Switch the letter w is underlined)

« Combined

m Click on Alarm Switch = Alarm Switch fore color changes to white - thenuse t , - , « , |
buttons on the keyboard
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0 dB -« 1 » 0 dB -« 1 »
E . Hang -
PELTEPEPEPETETPT BT PTPTPTRREREY 00 4« 2 » 0( 4« 2 »
: Alarm Logic 1
] ] - : -
0q * 00 -
P B « 1 eqative 1 ’
I ‘|I' [} .l'r
dle A + ﬁ ’ ] [ ) ﬁ ’
I
To select the Alarm Logic the I
following manipulations are |
applicable: [}
« Mouse y

B Click or press and hold on the appropriate

¢« Keyboard

B Pressing <Alt>+<L> = Alarm Logic fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (In the Alarm Logic the letter L is underlined)

¢ Combined

® Click on Alarm Logic = Alarm Logic fore color changes to white - thenuse t , - , « , | buttons
on the keyboard
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®

Alarm Examples

! Gate A

SAEEEEEEEEEEEEy,

! Gate B

/
UDS3-3 - ISONIC Pulser/Heceiver
b Gain ' -
«(7|»
A
«(7|»
Alarm Switch : -
ON « »
Alarm Logic -
Positive « »
Setup Gate -
S Y oooon st | cate B Rl nd
BASICS PULSER RECEIVER GATE A Menu m 53-
GATE B ALARM DAC/TCG MEASURE Selection
[ @& Value: OFF Bl=zl&s - | -
Cloze ~ Freeze & ﬂ Save | Open | Print DG5S
v \ L.
L/ N

~

Alarm Indicator for
the Gate B

Alarm Indicator for
the Gate A

¢ There is a pulse matching with the Gate A and exceeding its threshold; the logic of the Gate A is setup to
Negative. As a result, the Alarm Indicator for the Gate A is not active

¢+ There is a pulse matching with the Gate B exceeding its threshold; the logic of the Gate B is setup to
Positive. As a result, the Alarm Indicator for the Gate B is active
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5.4.11. Sub Menu DAC/TCG

Current status of the

i  DAC/TCG/DGS
Erirrrsrsrrrs s rrrenrnnnngd « 1 »
-
T , @l
: Current quantity of : I S
i the stored DAC o
i echoes = |‘ 3 »
e, ' ﬂ
assssssssssn: -l »
: Status of the - I T
— T -l |»
LI |
To select the required mode of the : 4
DAC/TCGI/DGS the following !
manipulations are applicable: 11
11
* Mouse I

B Click or press and hold on the appropriate
¢« Keyboard

B Pressing <Alt>+<T> = DAC/TCG/DGS fore color changes to white - thenuse t , - , « , | buttons
on the keyboard (In the DAC/TCG/DGS the letter T is underlined)

« Combined

m Click on DAC/TCG/DGS — DAC/TCG/DGS fore color changes to white - thenuse t , - , « , |
buttons on the keyboard

¢ There are four modes available for the DAC/TCG:

e OFF - DAC Curve switches automatically to OFF if setting mode to OFF

e DAC - available if the quantity of stored echoes is 2 (two) or more. DAC Curve switches
automatically to ON in the DAC mode

e TCG - available if the quantity of stored echoes is 2 (two) or more. DAC Curve switches
automatically to OFF in the TCG mode

* Update - allows to creating a new or to update the existing DAC. Update of the existing DAC allows
to erase a number of the sequentially recorded echoes, starting from the latest one, and/or to
record new echoes. The maximal number of echoes recorded into the one DAC is 40 (forty) for
UDS 3-3 and UDS 3-4 or 25 (Twenty Five) for USLT 2000. The DAC Curve switches automatically
to ON if the number of recorded echoes is 2 (two) or more switches automatically to OFF if the
number of recorded echoes is less than 2 (two) in the Update mode

¢ Itis possible to Create / Modify / Activate DAC and TCG for all Display modes (RF, Full, Negative, and
Positive) if using UDS 3-3 or UDS 3-4 Card

¢ ltis not possible to Create / Modify / Activate DAC and TCG for the RF Display mode if using USLT 2000
card

¢ To create / modify DAC/TCG or DGS refer to the paragraphs 5.4.12, 5.4.13, 5.4.14 of this Operating
Manual

¢ For USLT 2000 DAC/TCG/Update modes are not available if the RF setup of the Display
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5.4.12. Create / Modify DAC

Switch on the Gate A then switch DAC/TCG/DGS to Update; place probe into the position of receiving the
maximized echo from the nearest reflector (first echo), then provide the coincidence between the echo and
Gate A and store the first DAC echo

UDS3-3 - ISONMIC Pulser/Receiver |

¥ YT DAC/TCO ASUR cle Sg
=

=
Save |Open | Print | BE | DG5S

Freeze

E'rr
Cloze ml

To store the DAC echo the following
manipulations are applicable:

¢ Mouse
m Click
¢« Keyboard

B Pressing <Alt>+<R> = Rec fore color changes to white - then press t or — button on the keyboard
(In the Rec the letter R is underlined)

e« Combined
B Click on Rec = Rec fore color changes to white - then press t or — button on the keyboard

will appears

As a result the first DAC echo will be stored and the corresponding
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Place probe into the position ensuring the receiving of the maximized echo from the second reflector then
provide the coincidence between the echo and Gate A and store the next DAC echo

As result the second DAC echo will be stored and the incremented appears:

1 Gain -
24dB [l ke

DAC/ICG/DGS -
LUpdate «»

1 aStart -
783 mm el N g
E T=

“l,

-
«lC|»

¢ A total number of 40 echoes may be stored one by one by the same way as described above if using
the UDS 3-3 or UDS 3-4
¢ A total number of 25 echoes may be stored if using the USLT 2000
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After creating a DAC (2 or more echoes stored) the DAC and / or TCG may be activated.
There are two styles of DAC indication in the DAC mode: Main Curve Only and Main Curve = N dB, where

|N may be setup either as 2, 4, 6, 8, 10, 12, or 14 dB|. To proceed follow the rules below:

DAC/TCG/DGS
DAC
1 aStart

165.3 mm

s|e|e]|w

e

&

.

u‘l"-.|||-h-'~. [TER | R Y

« Mouse Aé‘ - =
B Click or press and hold on the appropriate

¢« Keyboard

B Pressing <Alt>+<H> = Show DAC fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (In the Show DAC the letter h is underlined)

« Combined

B Click on Show DAC = Show DAC fore color changes to white - thenuse t , - , « , | buttons on
the keyboard
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It's possible to erase the last stored echo from the DAC. To proceed set the DAC/TCG/DGS to Update:

UD53-3 - ISONIC Pulser/Receiver
X B
«li|»
DAC/TCG/DGS | -
Update « »
2 aStart : r
412mm  RlEN s
+ ?=
»
Show DAC~ -
Cusve ON « »
BASICS PULSER _RECEIVER  GATE A Menu msg-g
GATE B ALARM DAC/TCG MEASURE Selection
[ [ Value: T[A e Bl =2l&] | -
Cloze m | Freez ﬁ ﬂ Save | Open | Print DGES
To erase the last stored echo P -’
from the DAC the following P -’
manipulations are 7
applicable: Pag
-’
¢ Mouse 7
-’
m Click [or]
« Keyboard

B Pressing <Alt>+<R> = Rec fore color changes to white - then press « or | button on the keyboard
(In the Rec the letter R is underlined)

¢« Combined
m Click on Rec = Rec fore color changes to white - then press « or | button on the keyboard
As a result the last stored echo will be erased and the decremented will appear:

DACYTCG/DGS
Update
2 ‘aStart :

36.2 mm

Show DAC
Curyve ON

Y R S

EIEAE2EAED
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5.4.13. DGS (UDS3-3 and UDS 3-4)

. . DGS .
To setup DGS set Display to Full then click on or press <Alt>+<D> on the keyboard. The following
screen appears:

Echo amplitude from the disk shaped reflector
(flat bottom hole - FBH) as function of the
metal travel distance in the material under test
for the probe noted in the Probe box. The FBH
diameter is noted in the Equivalent Dia box

llllllllllll,lllllllllllllllllllllllllllllllllllllllll

Back echo amplitude as function of the metal
travel distance in the reference block for the
probe noted in the Probe box

lllllllllllllllllll‘llllllllllllllllllllllllllllllllll

pEssEssEEERA
AT TR TN

ASSEEEEEEEEEEEEESR

TR RN RN TN TN

3250 mfs

ra

1

ra

2

50 US Velocity | -
3

ra

4

Beject r
5

(s]ele]e]s]

BASICS PULSER RECEIVER GATE A Menu
GATE B ALARM DAC/TCG  MEASURE Selection

|—r ‘ﬁﬂ

W

Save

My
|
-

°

n | Print Di

=1}
ir]

Freeze

DG5S Setup: SWB-60-5 f/ 7.7 mm

BT TR
sweegs I8 4B

Y
Equivalent Dia —
auivalont Do |~ Transtor Loss [ (N
== ST x

i

Y|

K1 A¥gq[1 5 =-165dB Backwall Echo
N i Setup Step
Close \ 0dB/m " |¥| 5k (cEim) & 2dB(dB/m) 1B [dE/m]
——
Equivalent Probe box :

prsmnnm

Diameter box

FYRRTRRYY
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To activate DGS follow the steps below:

Step 1: Probe

The following manipulations are applicable for the Probe selection:

¢ Mouse

m Click
® Drag/drop Iscrolliné button'rt*o select the probe

selected probe

m Click on the

« Keyboard

B Pressing <Alt>+<P> = Probe fore color changes to white (In the Probe area letter P is underlined)

thenuse t , -, « , | buttons on the keyboard to select the probe

¢ Combined

B Click on Probe = Probe fore color changes to white - then use t , - , « , | buttons on the

keyboard to select the probe

Step 2: Equivalent Diameter of disk shaped reflector (flat bottom hole — FBH)

The following manipulations are applicable for the selection of the Equivalent Diameter of disk shaped

reflector:

¢ Mouse

m Click

B Drag/drop |scro||ing buttonl to select the equivalent diameter

B Click on the |selected equivalent diameter|

« Keyboard

99 -

3 mm -

2.4 mm

2 mm

1.5 mm '

1.2 mm
(lmm

0.8 mm

0.6 mm =

B Pressing <Alt>+<D> — Equivalent Dia fore color changes to white (In the Equivalent Dia area
letter D is underlined) then use t , - , « , | buttons on the keyboard to select the equivalent

diameter
« Combined

B Click on Equivalent Dia = Equivalent Dia fore color changes to white - then use t , - , « , |

buttons on the keyboard to select the equivalent diameter
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Step 3: Attenuation in the reference block

DG5S Setup: MWB-45-2 / 1 mm

Probe I Gain
MwB-45-2 -
|MwB-452 ] 8 dB

Equivalent Dia Transzfer Loss
[ -,
Material Attenuation
| 28 dBfm

Raference Attenuation

Setuﬁ.ﬁtep
20 dB/m & dB [dB/m) & 2dB(dB/m) ¢ 1dB(dB/m)

The following manipulations are
applicable: \

*  Mouse \
B Click or press and hold on the appropriate
« Keyboard

B Pressing <Alt>+<N> = Reference Attenuation fore color changes to white - thenuse t , - , « , |
buttons on the keyboard (In the Reference Attenuation area letter n is underlined)

¢« Combined

B Click on Reference Attenuation = Reference Attenuation fore color changes to white - then use 1t
, » , « , | buttons on the keyboard
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Step 4: Attenuation in the object under test

DG5S Setup: MWB-45-2 / 1 mm

Equivalent Dia Transfer Loss
\  &6dB

Material Attenuation

28 dB/m |¥

Reference Attenuation E

20 dB/m

The following manipulations are
applicable:

. Setuﬁ.ﬁtep
N G dE [dB/m] i+ 2 dB [dB/m] 1 dB [dB#m)

« Mouse \

B Click or press and hold on the appropriate

¢« Keyboard

B Pressing <Alt>+<M> — Material Attenuation fore color changes to white - thenuse t , - , « , |
buttons on the keyboard (In the Material Attenuation area letter M is underlined)

¢ Combined

B Click on Material Attenuation = Material Attenuation fore color changes to white - then use t , -
, « , | buttons on the keyboard
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Step 5: Transfer loss

\ |||

DGES Setup: MYWEB-45-2 / 1 mm

Probe |

Equivalent Dia

E ain

Et
Transfer Loss
E dB

ﬂatenal Attenuation

28 dB/m

Reference Attenuation

Close 20 dBfm

The following manipulations are
applicable:

Modify

Badkwall Echo

y 4
\ Kl Avgy =+10

i

\E dE [dE /m]

Apply

Setup Step
i+ 2 dB [dB/m] 1 dB [dB4m)

\
\
« Mouse \

B Click or press and hold on the appropriate

¢« Keyboard

B Pressing <Alt>+<T> = Transfer Loss fore color changes to white - then use t , - , « , | buttons
on the keyboard (In the Transfer Loss area letter T is underlined)

¢ Combined

B Click on Transfer Loss — Transfer Loss fore color changes to white - thenuse t , - , « , |
buttons on the keyboard
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Step 6: Gain

Apply probe to the reference block to get the appropriate echo. There are two methods available:
B K1 or K2 reference block (reference block and reflector are defined in the probe data sheet and
reproduced automatically from the DGS data base upon probe selection)
\ B Inclined reference block (reference reflector — back surface)

[ ]
1| ™
o |
L
1000 US Velocity | -
3250 mjs 3 (™
0 .1 Dizplay Delay : -
4.76 ps L
o |
5 | ®
PULSER' RECEIVER  GATE A Menu 3
ALARM | DAC/TCG  MEASURE  Selection
= |
DGS

DG5S Setup: MWEB-45-2 / 1 inm

—Robe | Gom [T X
|HWB-45-2 - | |
— : 8 |dB \ N
r
| 1 mm i i \
/ 6 4B Y <4
Material Attenuation l
/ 28 dBfm 1 Kl A¥Vg1 =+10dBE Backwall Echo
e Heference Abttenuation l Setup Step
[/ a
Close 20 dB/m Y- 5@ (dB /m] & 2dB [dB/m) ¢ 1dB|[dB/m]
l = - _ A 4
................ | A W =~ ' -
1 Curre:éGam 1 ; : Click on the Setup Step option or press <Alt> + <1> or
L 1....; 2 <Alt> + <2> or <Alt> + <3> to select the required value :
1 : for increment / decrement of the Gain either 1 dB or 2
1 : dBor 6 dB correspondingly. The last selected step is
| ] checked: ®

The goal of the Gain setup is
getting the tip of maximized
reference echo reaching the
back echo level (blue curve)
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UDS53-3 - ISONIC Pulser/Receiver

1000 US Velocity

3250 mfs
0 .1 Dizplay Delay
A.76 us
Beject
BASICS PULSER RECEIVER GATE A Menu 3
GATE B ALARM DAC/TCG MEASURE Selection
E BB =& |-

Cloze m I Freeze ‘ & * Save |Open | Print | BEE | DG5S

DGS Setup: MWEB-45-2 7/ 1 mm

Probe Gain '
W 8 dB by
Equivalent 2 Tranzfer Loss i

6 dB ¥
Material Attenuation l
iZB dB/im |¥ \ K1 AVgq = +10dB Backwall Echo

Reference Attenuation l Setuﬁ.ﬁtep
' F\ﬁ dB [dE /m) i+ 2 dB [dB/m] 1 dB [dB#m)
]
The following manipulations are 1
applicable for the Gain setup: \
\
*  Mouse \

B Click or press and hold on the appropriate

« Keyboard

B Pressing <Alt>+<G> = Gain fore color changes to white - then use t+ , - , « , | buttons on the
keyboard (In the Gain area letter T is underlined)

« Combined

B Click on Gain = Gain fore color changes to white - thenuse t , - , « , | buttons on the keyboard
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Step 7: Finalizing DGS curve and return to the main UDS 3-3 / UDS 3-4 window

Beforefinalizing the DGS Curve. :llll.lllTlllllllllllllllllllllllllll. lllllllllllllllllll :
-----.----.-----------------------------------------------: E F|nal|zed FBH echo curve (Wh|te): depends on
Finalized back echo curve (blue): dependson : = Probe and Equivalent Dia and Material
Probe and Reference Attenuation . 3 Attenuation

1000 US Yelocity

3250 mjs

BASICS PULSER RECEIVER GATE A Menu
GATE B ALARM DAC/TCG  MEASURE Selection

= [
Close %I Freeze ‘ﬁ * ave | Dpen Ennt EE | DGS

DGES Setup: MWB-45-2/ 1 mm
Probe Gain l .
mI 8 dB Y
Equivalent Dia lransfer Loss l
ﬁI 6 dB Y
Material Attenuation 1
28 dB/m Y AVg] =+ 10 dB

Reference Attenuation

1 . k Setup.l.ﬁtep
20 dBfm  |¥|~ & (de/m) # 2dB(dB/m) ¢ 1dB (dB/m)

To finalize the DGS curve the following / I
manipulations are applicable: / I
/
Case 1 (K1 or K2 reference block) / Case 2 (Inclined reference block) ”
* Mouse // *  Mouse 1
/
W Click m Click
« Keyboard » Keyboard
B Pressing <Alt>+<K> B Pressing <Alt>+<B>

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 112 of 550



The finalized DGS curve appears accompanied with the Simultaneous Automatic Gain Correction:

¢ Finalized back echo sogrnrnrenenserassnsannnsnsaninsanan o Finalized FBHecho  § seeveevesesiesasiniaianany
: curve (blue) : : Finalized DGS curve (red) : : curve (white) ¢ i Finalized :
;lllllllllllllllllllllllllE ;llllllllll lllllllllllllllllllll: :'"""""" ""'IIIIIIIIII: E automatica”y E
| /, P 7 ; corrected Gain :
l / / / -lllllll’-lllllllllllllllll

v/

UD53-3 - ISOMIC Pulzer/Receiver |
Vi
¢ -

1000 05 Velocity
3250 mfs
.1 Dizplay Delay
A.76 ps

Beject

) y ;
Mo 1ol H ¢ o
-Ill\ o I.___“,I Ir‘-._,' ! A vy . o ._ ‘  — ﬂ ‘,.-'"5

¥ —

cs

AR R SR SR 4

PULSER RECEIVER GATE A Menu
ALARM DAC/TCG  WMEASURE Selection

n| Pont | EE | DGS

I

£
+
o

AVgpq =+ 10 dB Backwall Echo

Setuﬁ. Step
' B dB [dB/m) f* 2 dB [dB/m] 1 dB [dB/m]

To accept the finalized DGS curve and return to the main UDS 3-3 / UDS 3-4 window the following
manipulations are applicable:

* Mouse
m Click on Apply
then
m Click on Cloze
¢« Keyboard

B Pressing <Alt>+<A>, then |Esc or <Alt>+<C>
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To negate the finalized DGS curve and return to the main UDS3-3 / UDS 3-4 window the following
manipulations are applicable:

* Mouse
m Click on Modify |
then
B Click on Cloze |
¢« Keyboard

B Pressing <Alt>+<0>, then |ESC or <Alt>+<C>

To create a new DGS curve the following manipulations are applicable:

* Mouse
m Click on Modify |
« Keyboard

B Press <Alt>+<0>
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Step 8: Work whilst the DGS is active

The typical screenshot with active DGS is shown below

DGS
curve

Probe and Equivalent Diameter of the FBH
corresponding to the active DGS are indicated in
the caption of the UDS3-3 / UDS 3-4 window

e EssEsEEEEE
(e paa s s s oy

BASICS PULSER
GATE B ALARM

UDS53-3 - ISONIC Pulser/Receiver

RECEIVER GATE A
DAC/TCG  MEASURE

DGES active [MWE-45-2 1 mm FEBH] |

1000 US Velocity
3260 m/fs
0 .1 Duzplay Delay
4.76 ps

Beject

0% .

o My

Selection

BB
Cloze

Freeze

7. M

=
aave (Upen | Print | 5 L
6 * 5 a Pri BE | DG5S

2| 7DS3-3
= | &

Some parameters and modes may not be modified whilst DGS is active - the corresponding messages

appear if attempting to modify:

v Attentionl!

i Attention!

b odification of thiz parameter is impozzible Changing of thiz mode iz imposzible
while DGS curve is active

while DG5S curve iz active

&

To continue operations press

Enter

or IESC or click on the after the message appears

e
. . DG5S
To negate the active DGS or create a new one click on or press <Alt>+<D> on the keyboard
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5.4.14. DGS (USLT 2000)

To use DGS set Display to Full (refer to the paragraph 5.4.5) then click on | .= or press <Alt>+<D> on

the keyboard_ The fO”OWing screen appears: L e R L
: Back echo amplitude as function of the metal

travel distance in the reference block for the
probe noted in the Probe box

20 U5 Velocity

3250 mfs
0.1 Display Delay
9.82 us

BASICS PULSER RECEIVER GATE A Menu
ALARM DAC/TCG  MEASURE Selection

| Value: OFF |
LCloze I_I_ Freeze ‘& *

=
Save |Open| Pnnt | BEE | DGS

DGES Setup: SWB-60-5 /7 3.2 mm

Probe Eam
___—SWB-ED-E |
45 dB
Eouizalcniiiie Transfer Loss
E 3.2 mm E|
8 dB

Reférence Attenuation
: Backwall Echo

Material Attenuation l :

Setup.Step
' i~ 5 dB [dB/m] i+ 2 dB [dB/m] 1 dB [dB#m)

Equivalent :  Probe box
Diameter box
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To activate DGS follow the steps below:

Step 1: Probe

The following manipulations are applicable for the Probe selection:

Mouse

B Click fon|=™

® Drag/drop Iscrolliné button'[Fo select the probe

selected probe

B Click on the

Keyboard

B Pressing <Alt>+<P> = Probe fore color changes to white (In the Probe area letter P is underlined)
thenuse t , -, « , | buttons on the keyboard to select the probe

Combined

m Click on Probe = Probe fore color changes to white - then use t , - , « , | buttons on the
keyboard to select the probe

Step 2: Equivalent Diameter of disk shaped reflector (flat bottom hole — FBH)

The following manipulations are applicable for the selection of Equivalent Diameter of disk shaped reflector:

Mouse 2 :
m  Click — s
3 mm -
: . . 2.4 mm
B Drag/drop |scroII|ng buttonl to select the equivalent diameter 2 mm
1.5 mm ;
. ; ; 1.2 mm
B Click on the |selected equivalent diameter| > I —
0.8 mm
0.6 mm bl
Keyboard

B Pressing <Alt>+<D> — Equivalent Dia fore color changes to white (In the Equivalent Dia area
letter D is underlined) then use t , - , « , | buttons on the keyboard to select the equivalent
diameter

Combined

B Click on Equivalent Dia = Equivalent Dia fore color changes to white - then use t , - , « , |
buttons on the keyboard to select the equivalent diameter
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Step 3: Attenuation in the reference block

DG5S Setup: MWB-G0- 4 /2 1.2 mm

Probe Eam
iHWB-ED-ll | \ 45 dB

Equwalent Dia Transfer Lozs
3 dB

Reference Attenuation

—— Rt

Material Attenuation 1

Setuﬁ.ﬁtep
34 dB/m ¥/ 5B eim) & 2dB (dB/m]  { 1dB[dE/m]

\
The following manipulations are \
applicable: \
« Mouse \
B Click or press and hold on the appropriate
« Keyboard

B Pressing <Alt>+<N> = Reference Attenuation fore color changes to white - thenuse t , - , « , |
buttons on the keyboard (In the Reference Attenuation area letter n is underlined)

¢ Combined

B Click on Reference Attenuation = Reference Attenuation fore color changes to white - then use 1t
, » , « , | buttons on the keyboard
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Step 4: Attenuation in the object under test

DGS Setup: MVW/B-60-4 / 1.2 mm

Probe Ealn
—_‘—HWB 60-4 | 45 dB

E lent Di
quwa ent Dha T[ansfel Loss

‘ S b

Material Attenuation : I
Setup Step
34 dB/m " & dB [d/m] @ 2dB (dB/m) 1dB(dB/m)

The following manipulations are \
applicable: \

¢ Mouse \

B Click or press and hold on the appropriate
« Keyboard

B Pressing <Alt>+<M> — Material Attenuation fore color changes to white - thenuse t , - , « , |
buttons on the keyboard (In the Material Attenuation area letter M is underlined)

¢ Combined

B Click on Material Attenuation = Material Attenuation fore color changes to white - then use t , -
, « , | buttons on the keyboard
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Step 5: Transfer loss

1\

DG5S Setup: MWEB-B0- 4 £ 1.2 mm

Probe Ea'"
MwWB-60-4 ~ | . 45 dB
Equivalent Dia | Transfer Loss
8 dB

Reference Attenuation ;
dQO dB/m K K2 AVgo = 0 dE Backwall Echo

Material Attenuation

Setup.h.ﬁtep
34 dB/fm |¥|< & em) &~ 2dB[dB/m]  1dB[dB/m]
The following manipulations are \
applicable: \
e Mouse \
\

B Click or press and hold on the appropriate
Keyboard

B Pressing <Alt>+<T> = Transfer Loss fore color changes to white - then use t , - , « , | buttons
on the keyboard (In the Transfer Loss area letter T is underlined)

Combined

B Click on Transfer Loss — Transfer Loss fore color changes to white - thenuse t , - , « , |
buttons on the keyboard
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Step 6: Gain

Apply probe to the reference block to get the appropriate echo. There are two methods available:
B K1 or K2 reference block (reference block and reflector are defined in the probe data sheet and
reproduced automatically from the DGS data base upon probe selection)
\ B\ Inclined reference block (reference reflector — back surface)

\ \
) \
\ _
b Gain r
23d8 R EN kg
1 Range | r
100 mm [l IEH lnd
20 U5 Velocity | r
3250 mis [l IEN g
0.1 Display Delay | r
51315 (el lnd
5 HReject | r
_ B 0% “«ls|(»
BASICS PULSER RECEI¥ER GATE A Menu
GATE B ALAFM DAC/TCG MEASURE Selection %5‘4,7 2m
| Value: OFF \ Bl =& | -
m | \ \ | Ereeze ﬁ ﬂ Save\ Open | Print DGES
} \ x
\ \ »
DG5S Setup: WWB-60-4 / 1.2 mm
 Gan .
robe ' |I \
|MwB-60-4  ¥| 33 dB Y \
= >
Do | ™ frarfor Loss Y -
| 1.2 mm j 7 qu 7 3
/ L &
1 K2 AVgos = 0dB Backwall Echo
L Setup Step
' = B/H8 [dB/m) F‘g dB (dB/m) _ V& 1 dE [dE/m)
— ~ L} ~
.y L} /
~ -~

: Click on the Setup Step option or press <Alt> + <1> or ;
: <Alt> + <2> or <Alt> + <3> to select the required value ;
: for increment / decrement of the Gain either 1 dB or 2
dB or 6 dB correspondingly. The last selected step is
checked: ®

: The goal of the Gain setup is
: getting the tip of maximized
: reference echo reaching the
: back echo level (blue curve)
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USLT 2000 Pulzer / Receiver

20 U5 Velocity
32b0 mfs
0.1 Display Delay
5.13 g5
5 Beject

0 2

PULSER  RECEIVER GATE A Menu 2000

ALARM DAC/TCG  MEASURE Selection

Cloze %I — Freeze ‘ ﬁ *

=
Save |Open | Pnnt | BEE | DG5S

DG5S Setup: MWB-60-4 / 1.2 mm

Probe Gain .
MwE-G0-4 i

%I Transfer Loss l
8 dB ¥

m Reference Attenuation l

d20 dB/m |¥ | K2 AVks = 0dB Backwall Echo

M aterial Attenuation

l Setup.h.ﬁtep
34 dBim |¥  B\dB [dB/m) & 2dB[dB/m) 1dE[dE/m]

The following manipulations are
applicable for the Gain setup:

« Mouse

B Click or press and hold on the appropriate
¢« Keyboard

B Pressing <Alt>+<G> = Gain fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Gain area letter T is underlined)

¢ Combined

B Click on Gain = Gain fore color changes to white - thenuse 1t , - , — , | buttons on the keyboard
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Step 7: Finalizing DGS curve and return to the main USLT 2000 window

Before finalizing the DGS curve: Finalized back echo curve (blue): depends on
; Probe and Reference Attenuation
[ —— Y .

USLT 2000 Pulzer / Receiver |
ra

20 US Velocity

3260 m/s
0.1 Duzplay Delap
5.13 s
‘ % Beject
_ (T T A DO 0%
BASICS PULSER RECEIVER GATE A Menu 2%
GATE B ALARM DAC/TCG MEASURE Selection
E D B =8 |-
Cloze ml Freeze ‘ 6 * Save |Open | Print | BEE | DG5S

DG5S Setup: MWB-60-4 / 1.2 mm

Probe Gain .
i‘l‘w’ﬂ-ﬁﬂ-*l v | ﬁ
Equi?alent Dia Transfer Loss l

8 dB ¥
m Reference Attenuation 1
dﬂ’ <L

Matenal Attenuation

1 . Setup.l.ﬁtep
34 dB/m Y|~ stk deim) % 2dB (dB/m) ¢ 1dB(dB/m]

To finalize the DGS curve /’ ;
the following manipulations are applicable:/ f
Case 1 (K1 or K2 reference block) // Case 2 (Inclined reference block) I
+ Mouse // +  Mouse l'
m Click fonl/ m CIick
¢« Keyboard « Keyboard
B Pressing <Alt>+<K> B Pressing <Alt>+<B>
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The finalized DGS curve appears accompanied with the Simultaneous Automatic Gain Correction:

r
1|
r
2 |
20 U5 Velocity r
3250 mfs 3|®
0.1 Display Delay r
| | | 5.13 us 4 |®
“\ | | Heject - »
ﬂhﬁ‘p -ulI-M 1 t!"'I"-u'l."" HJ'L FH"; L Lh.l"-"‘\ﬁ'mf 'r' il l'-"IMNhU"'J h"l.-r ﬂ % ﬁ
BASICS PULSER RECEIVER GATE A Menu
GATE B ALARM DAC/TCG HEA&UHE Selection %s‘d’? Zm
Bl Value: OFF =R =T =
Cloze ml Freeze ﬁ * Save |Open| Print | 5E | DG5S

K2 AVWga =10 dﬂ% Backwall Echo

Setuﬁ.ﬁtep
' i & dB [dB/m) i+ 2 dB [dB/m] 1 dB [dB#m)

To accept the finalized DGS curve and return to the main USLT 2000 window the following manipulations are
applicable:

* Mouse
m Click on Apply
then
m  Click on Close |
* Keyboard

B Pressing <Alt>+<A>, then |ESC or <Alt>+<C>
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To negate the finalized DGS curve and return to the main USLT 2000 window the following manipulations are
applicable:

* Mouse
m  Click on Modify |
then
B Click on Cloze |
¢« Keyboard

B Pressing <Alt>+<0>, then |ESC or <Alt>+<C>

To create a new DGS curve the following manipulations are applicable:

* Mouse
m Click on Madily
¢« Keyboard

B Press <Alt>+<0>
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Step 8: Work whilst the DGS is active

Probe and Equivalent Diameter of
the FBH corresponding to the active
DGS are indicated in the caption of the
USLT 2000 window

iaiol’-> Slaiieledeiediedediededaiedeloledeloletedeleteelodelede il

-

The typical screenshot with active DGS is shown below

DGS
curve

ABSEEEEEEEEEEEER
[ paa s ann s

\

\ -
USLT 2000 Rulser / Receiver DG5S active [MWEB-60-4 472 mm FEBH]

b Gain
b7/ b dB

1 Range
100 mm

Frequency '
“ 2-7 MHz
|\ Dizplay

‘ HH“ II,J'| '{ | M #"Il llrh %
TN A I T S I
T WA Ml (0] %SL7 2000

Selection
[ [ BE|l=z|&| | -
m| & ﬂ Save | Open | Print G5

CR BN BN A B

EIEIE2E2E2

=

Freeze

Some parameters and modes cannot be modified while DGS is active - the corresponding messages appear
if attempting to modify:

=

Save | Open | Print DG5S

6 ‘

Liose | gy I | Freeze ‘ ﬁ‘ ﬂ‘

Modification of thiz parameter iz impossible while DG5S curve is active

N
Cloze [ Alarm | |Lreeze || o B s | |

Changing of thiz mode iz impozsible while DGS curve iz active

To continue the operation wait until the message disappears

. . DG5S
To negate the active DGS or create a new one click on or press <Alt>+<D> on the keyboard

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 126 of 550



5.4.15. Sub Menu MEASURE

R AR R R A A nn ik nnnannn .
:  The last selected e
Measured Value : S o . 1 »
LtassssEEEEEEEEEEEEEEEEEEEE <
Mea: Yalue ‘ -
OFF 2%
Meaz Mode -
Flank el 0 fad
1 Probe Delay = I
4.76 ps ‘, a|®
i
JHE
To select required Measured 1
Value the following manipulations W
are applicable: 1}
*  Mouse I/
!

B Click or press and hold on the appropriate
« Keyboard

B Pressing <Alt>+<V> — Meas Value fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (In the Meas Value area letter V is underlined)

¢ Combined

B Click on Meas Value = Meas Value fore color changes to white - thenuse t , - , « , | buttons on
the keyboard

®

Refer to the paragraph 5.4.16 to get the complete list of values available for automatic measurement and
indication in the Value Box (Digital Readout)
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The Currently Active
Measurement Mode :
'Tha

Meas Yalue
N OFF
Meas Mode

-

| «

Flank [l
i

«

|

|

1 Probe Delay

sie|w

476 us

By ([ e "-.||Im "-.||I—"'-.

\\\~Im
!‘

To select the Measurement Mode

the following manipulations are I

applicable:
1/
*  Mouse I/
B Click or press and hold on the appropriate
¢« Keyboard

B Pressing <Alt>+<E> = Meas Mode fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (In the Meas Mode area letter e is underlined)

¢ Combined

B Click on Meas Mode = Meas Mode fore color changes to white - thenuse t , - , « , | buttons on
the keyboard

®

Refer to the paragraph 5.4.16 for the Top and Flank tips
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1 Gain r
18d8 R
Meas Yalue r
oFF  RJIE
Meaz Mode . r
Flank [l 8
1 Probe Delay : =_¢
IRTYTIN € | 4
5  Angle r
45° ‘, 5
| T
To setup Probe Delay the following /
manipulations are applicable: Iy
1y
*  Mouse 1/
B Click or press and hold on the appropriate
¢« Keyboard

B Pressing <Alt>+<R> = Probe Delay fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (In the Probe Delay area letter r is underlined)

Combined

B Click on Probe Delay = Probe Delay fore color changes to white - thenuse t , - , « , | buttons
on the keyboard

@ Refer to the paragraph 5.4.16 for the determining of the Probe Delay
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1 Gain
18dB B
Measz: Yalue
OFF g
Measz Mode
Flank (g
1 Probe Delay
476 us B
5 Angle
45° ‘,
I 4
To setup Incident Angle the following I /
manipulations are applicable: : /
/
*  Mouse 1/
B Click or press and hold on the appropriate
¢« Keyboard

B Pressing <Alt>+<N> = Angle fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Angle area letter n is underlined)

Combined

B Click on Angle = Angle fore color changes to white - then use t , - , « , | buttons on the
keyboard

O]

Refer to the paragraph 5.4.16 for the Probe Angle measuring techniques
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5.4.16. Time Domain Signal Evaluation - Measurements Guide

List of the Values available for the Automatic Measurements and Digital Readout

Value 1: T(A)

Initial Pulze . .
The Time of Flight - ys for the echo
matching with the Gate A with respect to the
A-Scan
Probe Delay:
T(A) = Absolute Delay A - Probe Delay
Ahzolute Value 2: T(B)

The Time of Flight - ys for the echo
matching with the Gate B with respect to the
Probe Delay:

T(B) = Absolute Delay B - Probe Delay

Value 3: s(A)
The Material Travel Distance - mm or in for
the echo matching with the Gate A:

s(A) = % - T(A) - US Velocity

Dizplary Delay Value 4: s(B)
The Material Travel Distance - mm or in for
Absolte Delay A - Flank | the echo matching with the Gate B:
Abzolte Delay B - Flank | S(B) =1, - T(B) -US Velocity
Value 5: a(A)

The Projection Distance - mm or in for reflector returning the echo matching with the Gate A, the distance
measured with respect to the Beam Incident

Straight Beam Probe Angle Beam Probe Point:

a(A) = s(A) - sin ( Angle)

Value 6: a(B)
I_I The Projection Distance - mm or in for
3 reflector returning the echo matching with the
Gate B, the distance measured with respect
to the Beam Incident Point:
t a(B) = s(B) - sin ( Angle)

Value 7: t(A)
The Depth - mm or in of the reflector
returning the echo matching with the Gate A:

L t(A) = s(A) - cos ( Angle)

Value 8: t(B)
The Depth - mm or in of the reflector returning the echo matching with Gate B:

t(B) = s(B) - cos ( Angle)

Angle

o i
nn
= W
2]

Value 9: AT - pys:

AT =T(B) - T(A)
Value 10: As - mm or in:

As = s(B) — s(A)
Value 11: Aa - mm or in:

Aa = a(B) - a(A)
Value 12: At - mm or in:

At = t(B) - t(A)
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ClAhsolte Delay B - Top)  Value 13: H(A)
Crabsolute Delay A - Top) A-EEn The Amplitude - % of A-Scan height of the
highest echo matching with the Gate A

Value 14: H(B)
The Amplitude - % of A-Scan height of the
highest echo matching with the Gate B

Value 15: V(A)

The Amplitude - dB of the highest echo
matching with the Gate A with respect to the
aThreshold:

V(A) =20 - logq ( H(A) / aThreshold )

Value 16: V(B)
a-Threshold b-Threshold The Amplitude - dB of the highest echo
matching with the Gate B with respect to the bThreshold:

V(B) =20 - log4o ( H(B) / bThreshold )

Value 17: AV - dB:
AV =V(B) - V(A)

Value 18: AVC(A) — dB ( so called dB to DAC ):

AVC(A) = 20 - log4o ( H(A) / C (Absolute Delay A_Top) )
Value 19: AVC(B) — dB ( so called dB to DAC ):

AVC(B) =20 - logso ( H(B) / C (Absolute Delay B_Top) )

¢ To proceed with the measurements the corresponding Gate or and/or both Gates and/or DAC/DGS must
be active

¢ The height of echo (~es) may not exceed 100% of the A-Scan height for all amplitude measurements
¢ If there are few pulses in the gate (more than 1) then the amplitude of the highest echo will be measured

¢ The height of measured echo (echoes) must exceed the corresponding Gate Threshold only if
measuring the sound path / reflector’s coordinates / time of flight while the Meas Mode is set to Flank
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As - Dual Ultrasound Velocity Measurement Mode

For some practical applications it may be necessary to measure the sound path distances in the different
materials or in the same materials for the signals representing the different kind of waves. Such cases are
characterized by different values of the USVelocity (ultrasound velocity) to be applied to different signals. In
order to optimize the measurement procedure the Dual Ultrasound Velocity Measurements Mode is available

and illustrated by the typical example sketch and short guidance below

There is a need to measure the thickness of each layer of the bi-metallic part made through the explosion

welding between regular carbon steel ( USVelocity = 5920
m/s ) and brass alloy ( USVelocity = 4720 m/s ). The probe
must be placed at the low carbon steel while measuring. The

dual 10 MHz probe with the ( Probe Delay = 5.8 ls ) while

Probe

placed on the steel side provides the receiving of two clear
signals 1 and 2 form the steel-brass boundary and from the
back surface of the brass layer correspondingly:

UDS3-4 - ISONIC Pulser/Beceiver

0.5
12 dB

Gain

pr

= Ty

Steel

L] Range
«

o By

5 US5 Velocity
5920 m/s ‘

o By

= By

0.02 Display Delay ‘
) 5 8 ps
|
i

|
W
I|I|| |.+

|
F*‘Iﬂ' 'III I"'I Ill +

len By

99 ee

PULSER RECEIVER GATE A Menu
ALARM DAC/TCG MEASURE Selection
[ Value: DFF & ﬂ = =
Cloze m | Unfreeze Save | Open | Pnnt

BS

%2953 -4

DG5S

L

The USVelocity setup is suitable for the steel so the thickness of the steel layer is available for the direct

reading upon placing Gate A above the signal 1:

UDS3-4 - ISONIC Pulser/Beceiver

0.5

72 dB ‘

Gain

=y

et +

Meaz Mode
e R

0.5 Probe Delay
] 5 8 us ‘

= By

len By

hdh db 7% dh 4

BASICS PULSER RECEIVER GATE A Henu msg_ 4
GATE B ALARM DAC/TCG MEASURE Selection

] ﬁ ﬂ H =& =
Close EM| 3.08 mm Unfreeze Save | Open| Prnint | IBS

DG5S

L
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If placing now Gate B above the signal 2 and selecting the As value to be measured then the difference
between the ultrasonic path distances covered by the signals 1 and 2 will be displayed however such
distance is still calculated using the value of USVelocity suitable for steel:

UDS3-4 - ISONIC Pulser/Beceiver

0.5
12 dB

Gain

Measz Yalue
As ‘

Meaz Mode
«
0.5 Probe Delay
| «
|

BASICS PULSER RECEIVER GATE A Menu
GATE B ALARM DAC/TCG MEASURE Selection

B Value As | PRITES glzlas| =] -
Cloze EM| 292 mim Unfreeze Save | Open| Pont | IBS | DES

To obtain the proper reading of the brass layer thickness:

e press <Shift> + <V> on the keyboard

0.5

Gain

72 dB

pr

=y

L] Range
Ciomm R
5 US Velocit
oo K
0.02 Display Dela
R
Al 5 US Velocit

Midirdll e »

Menu
Selectio

o By

oo By

= By

=ty

BASICS
GATE B

PULSER
ALARM

RECEIYER
DAC/TCG

GATE A
MEASURE

2_33 mm

]
Close EM| 2.92 mim Unfreeze ﬁ ﬂ 0K Bririt |

¢ in the appeared Second USVelocity subwindow set the proper value (in this specific example — the
value suitable for the brass alloy) and get the proper reading immediately in the said subwindow

To return to the main ISONIC Pulser Receiver window click on the FL or press <Alt>+<K> or

Enter|or [Esc

on the keyboard

To printout the A-Scan accompanied with the setup list and with the measured value of As and the Second

USVelocity click on the Erint or press <Alt>+<P> on the keyboard
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Top and Flank

oA
/ |

)

Top and Flank relate to the measuring of the time of flight and coordinates

First gate-cross point (F) is used for the Flank related measurements

The tip of highest echo in the gate (T) used for the Top related measurements

Signals out of the gate are not be measured

If there are no signals exceeding the gate threshold than the Top related measurement only are possible

* & & o o
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Probe Delay:

(a) Miniature Angle Beam Probes (contact face width 12.5 mm /0.5 in or less) — Shear or Longitudinal
Waves

Activate the PULSER topic then set:

QO Pulser Mode to Single or Dual depending on the
probe

Energy to 120 pJ » UDS 3-3

Energy to High » USLT 2000

Pulse Width to Spike (240 pJ) for the probe having
resonant frequency of 8 MHz and higher or to PW
ns, were PW = 0.5/ F (F is the probe resonant
frequency) for the probes having resonant frequency
below 8 MHz » UDS 3-4

Damping to 333 Q » UDS 3-3

Damping to 500 Q » USLT 2000

Damping to 1000 Q » UDS 3-4

Tuning to NO » UDS 3-4

Activate the RECEIVER topic then set:
O Display to Full or RF
Q  Filter to BB » UDS 3-4

O Frequency to completely cover the probe's effective
bandwidth

Activate the BASICS topic then set:

Q  US Velocity to 5920 m/s (233.1 in/ms) for the
longitudinal wave probes or 3255 m/s (128.1 in/ms)
for the shear wave probes

0 Range to 50.0 mm (2 in)

O Display Delay to 0 ps

O Rejectto 0%

SequsToE of achoss’ heghls

ocoo

oo0oo

Stage 1: Manipulate the probe over the main
working surface of the V-2 reference standard and
maximize the echo from the 25 mm (1 in) radius
concave reflector

Stage 2: Fix the probe in the found position - the
center of 25 mm (1 in) radius concave reflector will
indicate the incident point while the distance
between the frontal probe edge and the incident
point is equal to X-Value

Stage 3: Tune the Display Delay while the probe
is still fixed in the found position until rising edge of
the maximized echo will match with 50%-grid of the
A-Scan width: in such case the obtained value of
Display Delay is equal to the actual Probe Delay

¢ It's necessary to setup Gain bringing the height of the maximized echo to the level of 75-80% of the A-
Scan height

¢ For the units equipped with UDS 3-4 Pulser Receiver Card it is recommended to optimize Tuning in the
PULSER submenu upon obtaining the maximized echo. The goal of the optimization is increasing of the
energy of ultrasonic excitation though the better matching between firing output and probe. Level of the
energy of ultrasonic excitation is clearly represented by the echo amplitude. Upon completing optimization
of the Tuning the Gain to be adjusted to bring the height of the maximized echo to the vertical level of 75-
80% of the A-Scan height
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(b) Large and Medium Size Angle Beam Probes (contact face width more than 12.5mm /0.5in) —
Shear or Longitudinal Waves

—_— [ P

I SRR F

Activate the PULSER topic then set:

O Pulser Mode to Single or Dual depending on the
probe

Energy to 120 pJ » UDS 3-3

Energy to High » USLT 2000

Pulse Width to Spike (240 pJ) for the probe having
resonant frequency of 8 MHz and higher or to PW
ns, were PW = 0.5/ F (F is the probe resonant
frequency) for the probes having resonant frequency
below 8 MHz » UDS 3-4

Damping to 333 Q » UDS 3-3

Damping to 500 Q » USLT 2000

Damping to 1000 Q » UDS 3-4

Tuning to NO » UDS 3-4

Activate the RECEIVER topic then set:

O Display to Full or RF

Q Filter to BB » UDS 3-4

O Frequency to completely cover the probe's effective
bandwidth

Activate the BASICS topic then set:

O US Velocity to 5920 m/s (233.1 in/ms) for the
longitudinal wave probes or 3255 m/s (128.1 in/ms)
for the shear wave probes

0 Range to 200.0 mm (4 in)

O Display Delay to 0 us

U Rejectto 0%

ooo

oooo

Stage 1: Manipulate the probe over the main
working surface of the V-2 reference standard and
maximize the echo from the 100 mm (4 in) radius
concave reflector

Stage 2: Fix the probe in the found position - the
center of 100 mm (4 in) radius concave reflector
will indicate the incident point while the distance
between the frontal probe edge and the incident
point is equal to X-Value

Stage 3: Tune the Display Delay while the probe
is still fixed in the found position until rising edge of
the maximized echo will match with 50%-grid of the
A-Scan width: in such case the obtained value of
Display Delay is equal to the actual Probe Delay

¢ It's necessary to setup Gain bringing the height of the maximized echo to the level of 75-80% of the A-

Scan height

¢ For the units equipped with UDS 3-4 Pulser Receiver Card it is recommended to optimize Tuning in the
PULSER submenu upon obtaining the maximized echo. The goal of the optimization is increasing of the
energy of ultrasonic excitation though the better matching between firing output and probe. Level of the
energy of ultrasonic excitation is clearly represented by the echo amplitude. Upon completing optimization
of the Tuning the Gain to be adjusted to bring the height of the maximized echo to the vertical level of 75-

80% of the A-Scan height
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(c) Straight Beam (Normal) Single Element and Dual (TR) Probes

I Gan Activate the PULSER topic then set:

22 db O Pulser Mode to Single or Dual
1l .2 H sz depending on the probe

25 i Energy to 120 pJ » UDS 3-3
Energy to High » USLT 2000
Pulse Width to Spike (240 pJ) for
the probe having resonant frequency
of 8 MHz and higher or to PW ns,
were PW = 0.5/ F (F is the probe
resonant frequency) for the probes
having resonant frequency below 8
MHz » UDS 3-4
Damping to 333 Q » UDS 3-3
Damping to 500 Q » USLT 2000
Damping to 1000 Q » UDS 3-4
Tuning to NO » UDS 3-4

Activate the RECEIVER topic then set:

O Display to Full or RF

Q Filter to BB » UDS 3-4

O Frequency to completely cover the
probe's effective bandwidth

3 Hemct Activate the BASICS topic then set:

. Q US Velocity to 5920 m/s (233.1
J— in/ms) for the longitudinal wave
e probes or 3255 m/s (128.1 in/ms) for
the shear wave probes

Range to 25.0 mm (1 in)

Display Delay to 0 ps

Reject to 0%

ocoo

ocooo

0 .01 Dinplsy Delay
0,41 [ R

|
AR
|
oo

Stage 1: Apply probe to the side surface of V-2 reference standard and obtain the back echo

Stage 2: Tune the Display Delay until rising edge of the back echo will match with the 50%-grid of the A-
Scan width: in such case the obtained value of the Display Delay is equal to the actual Probe Delay

®

¢ It's necessary to setup Gain bringing the height of the back echo to the level of 75-80% of the A-Scan
height

¢ For the units equipped with UDS 3-4 Pulser Receiver Card it is recommended to optimize Tuning in the
PULSER submenu upon getting the back echo. The goal of the optimization is increasing of the energy of
ultrasonic excitation though the better matching between firing output and probe. Level of the energy of
ultrasonic excitation is clearly represented by the back echo amplitude. Upon completing optimization of
the Tuning the Gain to be adjusted to bring the height of the back echo to the vertical level of 75-80% of
the A-Scan height
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Incidence Angle (Probe Angle)

Caze 1

Caze 3

Caze 4

Cazeh

X-Qh

O _

Determining of the incidence angle is
based on maximizing echo from the
side-drilled hole in the reference block
and reading the value of angle from
the corresponding scale. Depending
on probe dimensions and angles the
are different reference blocks and
scales applicable:

Case 1: Miniature angle beam probe,

incidence angle 35° to 650, V-2
reference block

Case 2: Miniature angle beam probe,

incidence angle 65° to 75°, V-2
reference block

Case 3: Medium or large size angle
beam probe, incidence angle 40° to
66°, V-1 reference block

Case 4: Medium or large size angle
beam probe, incidence angle 60° to
76°, V-1 reference block

Case 5: Medium or large size angle
beam probe, incidence angle 74° to
80°, V-1 reference block
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5.4.17. Frequency Domain Signal Presentation and Evaluation

To activate FFT Mode:
Using Range and Delay parameters select the portion of signal for FFT presentation and then do as follows:

UDS 3-3 / UDS 3-4: in the RECEIVER submenu switch the Display mode to FFT. The window will look as
below:

Source Signal

UDS3-3 - 1SOMIC i
FFT Measurements D53 ISOMIC Puloe Aeceives

Controls 0.5 Gon
b ] 6 6 dB
h \\ ~ 0.1 LosmeiFieg
N i - 0 MHz
AN 01 UppmFeg
N 10 MHz
\ PR CIETT)
N ;
=
voe] B[ S 2] 20 ]
FFT Measurements * - : Displayed Frequency
i Indicator ] ] Range Controls

The Display mode may not be switched into the FFT if the Range value is too large or DAC/TCG/DGS is active
USLT 2000: Switch the Display parameter to RF and click on the FFT button upon. The FFT window

appears: [ ;
FFT Graph : r -------------------------- a

llllllllllllllllllllllllllll FRERTmmRRm—— : Source Signal -

3 ] / R ' -------------

: FFT Measurements :

: Controls

L e e R Sl : llllllll

NS

FFT Measurements = 1 T

] Indicator E : Print Button r E DISpIayed Frequency

E = trsssnssnmmnnnnnnn? . Range Controls
VesssssssssssssssEEEEEmEnEEEE "
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The lower frequency bound of the displayed FFT graph:
UDS 3-3/UDS 3-4:

0.5 LowerFreq
0 MHz
0.5 UpperFreq :

To setup LowerFreq the following
manipulations are applicable:

Iy
*  Mouse 1,
B Click or press and hold on the appropriate

« Keyboard

B Pressing <Alt>+<W> = LowerFreq fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (In the LowerFreq area letter w is underlined)

« Combined

B Click on LowerFreq = LowerFreq fore color changes to white - thenuse t , - , « , | buttons on
the keyboard

USLT 2000:
To setup LowerFreq the following manipulations are applicable:

* Mouse

B Click or press and hold on the appropriate
e N\

X

EEETN »
Rl Upperfres 1
| 278 MHz |

-
A Setup Step

N
i
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The upper frequency bound of the displayed FFT graph:

UDS 3-3/UDS 3-4:

0.5 LowerFreq

0 MHz 2 [®
0.5 UpperFreq Y
10 MHz 3|®
/

To setup UpperFreq the following I 7 4

manipulations are applicable: I 7

« Mouse :'/

B Click or press and hold on the appropriate
¢« Keyboard

B Pressing <Alt>+<U> = UpperFreq fore color changes to white - then use 1t
the keyboard (In the UpperFreq area letter U is underlined)

¢ Combined

m Click on UpperFreq = UpperFreq fore color changes to white - then use 1 ,
the keyboard

USLT 2000:
To setup UpperFreq the following manipulations are applicable:

* Mouse Clicks

B Click or press and hold on the appropnate button

Kl Upperrre 13
§28MHz 9

\ASEH.ID Step

N
i

, = , « , | buttons on

, | buttons on
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Find the maximum between two selected points on the FFT graph:

Click on . The mouse pointer may be guided now just over the FFT graph. The FFT Measurements
Indicator displays the frequency corresponding to the pointer position whilst guiding the cursor. Select the
first point of interest by the mouse click or through the release of the touch screen stylus. The appropriate

mark o appears:

+

+

Select the second point of interest by the same way - the maximum’s frequency mark mappears and the
FFT Measurements Indicator displays the found value upon the mouse click or releasing of the touch
screen stylus:

UDS 3-3/ UDS 3-4

Found value of the
maximum’s
frequency

Maximum’s
frequency mark

+ + + +

Found value of the
maximum'’s
frequency

3|2 | IR - | S|
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Find the —3db / —20db level bounds:

A
Find the maximum as described above. Click on or . Two points found corresponding to the

selected level appear on the FFT graph and the FFT Measurements Indicator shows their corresponding
frequencies:

UDS 3-3/ UDS 3-4

Frequencies of the

prenananas ol ' -3 dB level
Marks of the !

- 3 dB level

FERTRNY

USLT 2000
Maximum’s
:  frequency
; mark
[
i Marks of the
: - 20 dB level
FrTTTTe I . . ‘.lll
I"'. ] ; .""I b
[l i
Il 4]
-3 | 20
dE | dH
= \\,\é Frequencies of the :
: - 20 dB level :
Return to the FFT Measurements toolbar: f ]

Click on
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Find the frequency corresponding to the selected single point on the FFT graph:

. ® . . .

Click on . The mouse pointer may be guided now just over the FFT graph. The FFT Measurements
Indicator displays the frequency corresponding to the pointer position whilst guiding the cursor. Select the
point of interest by the mouse click or through the release of the touch screen stylus. The appropriate mark

o appears and the FFT Measurements Indicator shows the corresponding frequency:

Selected point
and the
corresponding
frequency

2=lA

Frequency difference (deviation) between two points:

f = 2.37 MHz \ (::-\ §|

Click on ﬂ The mouse pointer may be guided now just over the FFT graph. The FFT Measurements
Indicator displays the frequency corresponding to the pointer position whilst guiding the cursor. Select the
first point of interest by the mouse click or through the release of the touch screen stylus. The appropriate

mark o appears. Select the second point of interest by the same way - the appropriate mark e appears
and the FFT Measurements Indicator displays the difference (deviation) between the corresponding
frequencies:

Selected point and the

difference (deviation)
between the

corresponding frequencies

srsssssmsEmEEEEEE
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Clear the FFT Marks:

) £
Click on

Print the FFT graph:

UDS 3-3/UDS 3-4:

ﬁ
. Print
Click on or press <Alt> + <P> on the keyboard.

USLT 2000:

Click on %l

Exit FFT Mode:

UDS 3-3/UDS 3-4:
Change the Display mode.

USLT 2000:

Click on =l or press |ESC
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5.4.18. Freeze the A-Scan

UDS3-3 - ISONMIC Pulser/Receiver

a 7w

al|»

50 US Yelocity | | |

5950 mis el Ll ad

0 1 Display Delay | | |

'Z";’; Rl

U A LN W “|s]»
RO « 70555

GATE B ALARM DAC/TCG  MEASURE  Selectior

- \‘-\-\_
Save Qpen Ennt tBS | DG5S

ELLQH“»

To freeze / unfreeze the A-Scan click or press <Alt>+<F> on the keyboard

®

¢ The following operations are available while the time domain A-Scan is frozen:
o Manipulating Gates A and B according to the paragraphs 5.4.7 through 5.4.9 of this Operating
Manual
o Varying Alarm modes according to the paragraph 5.4.10 of this Operating Manual
o Varying selection of the automatic measurements mode and probe parameters (Probe Delay and
Angle) as per Chapter 5.4.15 of this Operating Manual and getting the corresponding
measurements results in the Value digital readout box

¢ The caption of the appropriate button changes upon freeze / unfreeze the A-Scan
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"Infinite Scrolling Tape" while freezing (USLTPR Software Package - USLT 2000 only)

USLT 2000 Pulzer / Receiver DG5S active [MWB-45-4 2.4 mm FBH]

20 Gain
24 dB
bSwitch

2  bWwidth |
14.0 mm

2 [ Y Y[
$jsefe]s

TR

BASICS PULSER  RECEIVER GATE A Menu ‘72000
i i

|| l’l'ﬂ Pttty Mﬁ-ﬁh"ﬂd-bl-hu I J ||!I Ill " |'-.4.'-.M.\-'w—-ﬁ-1m-*--n~|—t--hlllj'll | e ra—

GATE B ALARM DAC/TCG  MEASURE Selection

$| :Un[reeze: ‘ & w

=
Save | Open | Prnt DG5S

I I, Z2mm Aa=92 mm ﬁw =-7.2dB AVC{A)=56.1¢
\ \
\ Freezing A-Scan while some gate is

active will cause appearing of the so-
called "infinite scrolling tape"
showing the results for all possible
measurements 1

7/

To pause/continue the scrolling left mouse click .

"Infinite scrolling tape" disappears automatically upon
unfreezing the A-Scan
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5.4.19. Save an A-Scan and its Calibration Dump into a file

ISONIC Save/Open

I =1 ¥ v| PUOODDOS6.pa

Directones: 00.par o
C:\ 0000.par —
%'5']“": l]l]l]l]1.|]al
e 00002.par
00003.par —
L1DGS 000a.par
C1ISF Odeepm._par
(2 Multilin 0DGS5.PAR
[ Mew Folder Dogood. par
Dglss._par
Ognoglas._par
1.par w7
pen Save Cancel

To save the A-Scan and Calibration Dump into a file click

E

Save .
on or press <Alt>+<S> on the keyboard — the typical
ISONIC Save/Open window appears. The automatically

created name for a new file appears in the field
To save a file:

e select disk drive and directory for placing a file

< approve the automatically created or type a new file
name consisting of not more of 8 symbols (letters from
ato z and / or numbers from 0 to 9 only) or choose one
of existing files to be replaced

« clickon il or double click on the name of the

file to be replaced or press |Enter or <Alt>+<S> on the
keyboard

ISONIC Save / Open window disappears automatically upon completing saving a file. To exit from ISONIC
Save / Open window without saving a file click on _Zancel | or press |ESC or <Alt>+<C> on the

keyboard

5.4.20. Load an A-Scan and its Calibration Dump from a file
ISONIC Save/Open

Directones:

EHCA
EJ150MIC

_1DGS5
CISF
CIMULTILIN

& PULREC

Open

Save |

Cancel

To load A-Scan and Calibration Dump from a file click on

]

=
Open

or press <Alt>+<0> on the keyboard — the typical
ISONIC Save/Open window appears

To open a file:
» select disk drive and directory containing a file required
» select then file then double click on its name or click on

Open Enter] or <Alt>+<0> on the

or press

keyboard

ISONIC Save/Open window disappears automatically upon
completing loading a file. To exit from ISONIC Save/Open

window without opening a file click on __ancel | or press

|ESC or <Alt>+<C> on the keyboard

5.4.21. Printing A-Scan and Calibration Dump

ﬁ
To print the A-Scan and Setup list click on Frint or press <Alt>+<P> on the keyboard. The automatic
measurements results if exist appear in the A-Scan and Setup list printout
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5.4.22. Zoom Function - Enlarging the A-Scan (UDS3-3 and UDS 3-4)

Double click on the A-Scan to get it enlarged. The enlarged A-Scan occupies the full screen width while all
controls are hidden. To return back to the main ISONIC Pulser / Receiver window double click on the
enlarged A-Scan

5.4.23. Set Up Language for the User Interface and On-Line Help

To select the user interface language and on-line help click on . Refer to the paragraph 4.6 of this
Operating Manual

5.4.24. On-Line Help

To get the On-Line Help select an object then right mouse click on it — the help topic appears automatically.

To close help topic press Esc] or click on it. To print help topic or copy it into the Windows clipboard right
mouse click on it

ra

1

ra

2

10 US Velocity | e
3250 mjs 3
ra

4
A

5

(s]efe]e]e]

- |_ |_ Walue: OFF Thiz will open a window aﬂc»@qg to select the TDS3-3
Cloze

Alarm | | itetface and help langaage

5.4.25. Switch OFF Pulser / Receiver

To switch OFF Pulser / Receiver click on or press Esc] or <Alt>+<C> on the keyboard
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5.5. Signals' Recording and Simplest Imaging Features

The simple and fast recording and imaging of defects / thickness profile without any form of encoding device
may be performed according to the following imaging schemes:

t-B-Scan(Th) — timed (time-based) thickness B-Scan - graphically representing thickness profile of
the object under test in the selected section allowing fast identification of the corroded, laminated or
pitted areas

t-B-Scan(A) — timed (time-based) amplitude multi-echo B-Scan - graphically representing in the
selected section of the object under test with all amplitude defects and geometry responses

t-TOFD - timed (time-based) Time of Flight Diffraction Record — the RF B-Scan

5.5.1. Timed (time-based) Thickness B-Scan: t-B-Scan(Th)

t-B-Scan(Th) mode allows to display a thickness profile of the test object in the selected section through the
taking continuous thickness measurements along the scanning path over a maximum measurement period of
72 seconds. To perform the imaging the probe must be linearly driven over the section to be
displayed during the measurement period with the approximately constant speed

5.5.1.1. Prior to the running t-B-Scan(Th) mode

Carry out the valid calibration for the Probe Delay and US Velocity
Activate Gate A

Referring to the table below define the region of interest through the setup of the Display Delay,
Range, aStart and aWidth

Select the section of the object under test to scan over and the length of the corresponding scanning
line (Scan Length)

Provide the appropriate calibration for Gain and aThreshold. Check the possibility of the receiving of
the desired signals along the selected scanning line:

Q The first signal matching with the Gate A and exceeding its threshold will be measured
during the t-B-Scan(Th) recording if the Meas Mode is setup to Flank

O The maximal signal matching with the Gate A and exceeding its threshold will be measured
during the t-B-Scan(Th) recording if the Meas Mode is setup to Top
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Defining of the Region of Interest (ROI) for the t-B-Scan(Th) recording

. Scanning Surface

Surface to ROl Distance = SRO

ROl = Region of Interest

;;Ek Wall Profile

Initial
Pulse
SRD = aStart
Case 1
—_— RW = aWidth
1]
| Display Range
" Delay
Initial DisplavDel
Pulse SRD = 2P == xUsVelocity
Case 2
N RW = aStart + aWidth — SRD
0
| Display Range
" Delay
Initial
Pulse SRD = aStart
Case 3 - RW = w xUSVelocity +
Tnisplw Range + Range — aStart
" Delay
Initial
Pulze .
SRD = DisplayDelay xUSVelocity
Case 4 2
0 RW = Range
| Display Range
" Delay

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 152 of 550



5.5.1.2. Startup the t-B-Scan(Th) mode

To run t-B-Scan(Th) mode click on or press <Alt>+<B> on the keyboard.

The pre-recording ISONIC Control menu appears:

ISONMIC Control Menu

~

at
t-B-5can [Th)

t-B-Scan [A]

LTOFD

]

Back A

—
or press <Alt>+<H> on the keyboard to or press <Alt>+<C> or IEsc on the keyboard

run t-B-Scan(Th) mode. The screen as below

appears upon:

to return to the Pulser / Receiver window

t-B-Scan[Th] Control Panel

L. mm
« | [T
Time, zec
Threzhold, mm qaf
170 ed P
Time-out, zec
= EH|E
Start | Open | Save | Print | Close
t-B-Scan(Th) D=18.4 mm Dmin=## 02-Sep-01
Gate
E Start
E% Empty t-B-Scan(Th) record field Gate
50 o | End
Scanning Length / Scanning Time
< g g g >
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5.5.1.3. t-B-Scan(Th) Control Panel

Scan Length and Scan Time

t-B-5can([Th] Control Fanel |

The value of L (Scan Length or, in other words, Scan Path) L. mm
represents the length of the section of the test object to be 100

displayed, over which the probe will be guided during the recording Tlme P
period. Time (Scan Time) is the duration of the said recording Text
period. There are 4 (four) possible values for L and there are 3 Threshuld p—
(three) possible values for Time corresponding to the each value 17.0 %
of L: Tlme uut sec
Scan Length — L Possible Scan Time — Time ‘ ups3-3
100 mmor 4in 8, 16 and 24 sec
150 mm or 6 in 12, 24 and 36 sec >
200 mm or 8in 16, 32 and 48 sec Start QP nge E"n[ Close
300 mm or 12 in 24,48 and 72 sec

To select the required value of Scan Length — L the following manipulations are applicable:

* Mouse

B Click on the corresponding button or

¢« Keyboard

B Pressing <Alt>+<L> = L fore color changes to white - then use 1t , - , « , | buttons on the
keyboard (L is underlined)

¢ Combined

B Click on L = L fore color changes to white - thenuse t , - , « , | buttons on the keyboard

To select the required value of Scan Time — Time the following manipulations are applicable:

¢ Mouse

B Click on the corresponding button or

« Keyboard

B Pressing <Alt>+<T> = Time fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Time area letter T is underlined)

« Combined

B Click on Time = Time fore color changes to white - thenuse 1 , - , « , | buttons on the keyboard
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Threshold

The Threshold is the thickness limit, selectable by an operator. The thickness limit is permanently indicated
on the cross-sectional thickness profile easing the graphic evaluation of the obtained results. The value of the
Threshold may be setup over the whole Region of Interest. This provides direct reading of the object
thickness at any point of interest along the t-B-Scan(Th) record

To select the required value of Thickness Limit — Threshold the following manipulations are applicable:

¢ Mouse

® Click on the corresponding button or

« Keyboard

B Pressing <Alt>+<H> = Threshold fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (In the Threshold area the first letter H is underlined)

« Combined

B Click on Threshold = Threshold fore color changes to white - then use t , - , « , | buttons on
the keyboard

Time-out

The Time-out is the waiting time for intermissions. The time-out counting starts as soon as missing an echo
in the gate during t-B-Scan(Th) recording (Event 1). Immediately since an echo matches with the gate again
(Event 2) the t-B-Scan(Th) recording is continued if the time between Event 1 and Event 2 does not exceed
the value of Time-out. Otherwise the t-B-Scan(Th) recording will be stopped. The value of Time-out in sec
is adjustable in 1 sec steps in the range 0 to 15 sec

To select the required value of Time-out the following manipulations are applicable:

« Mouse

B Click on the corresponding button or

¢« Keyboard

B Pressing <Alt>+<I> = Time-out fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (In the Time-out area the first letter i is underlined)

¢ Combined

® Click on Time-out = Time-out fore color changes to white - thenuse t , » , « , | buttons on the
keyboard
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Insert Text Note

T

A text note may be keyed in to accompany the t-B-Scan(Th) record. To proceed click on Text or press

<Alt>+<X> on the keyboard

Inspector’s Comments

IType your text note here : OK Can EEI |
— -

- -
-— -—" - -
-— - - -
- - - -
or press <Alt>+<K> or IEnter on the or press <Alt>+<C> or IEsc on the
keyboard to end typing and storing of the note keyboard to discard the new note / comments

Preview the Instrument Settings

The instrument settings for the t-B-Scan(Th) record may be previewed through the clicking on or

pressing <Alt>+<U> on the keyboard. The corresponding window appears:

UDS3-3 Setup info [

TUD&3-3: Setup Data
BASIC: PULSER
Gain = 30 4B Range = 100 tum Pulzer Mode = SBingle  Energy =120 pl
Reject=0 % Display Delay = 015 ps PRF = 900 Hz Diamping = 333 &2
U3 Veloctty = 3255 mfs
GATE A: RECEIVER:
afwitch = 0N a-Statt = 28 i Fregquency = 1-35 MH=
a-Threshold = 20 % a-Width = 40 mum Diisplay = Full
GATE B: ALARM:
bi3witch = OFF b-Start = 50 mm adwitch = OFF al.ogic = Positive
b-Threshold = 40 % b-Width = 25 mm bidwitch = OFF bLogic = Positive
DAC/TCGDGS: MEASURE:
Wlode: OFF Rec=10 Probe Delay= 0 ps Angle= 707
Curve = OFF Ileasuring Mode = Flank

v’
——

——

— - -
or press <Alt>+<K> or |Esc on the keyboard to return to the t-B-Scan(Th) screen
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Other Controls

> |
Clicking on Start | o pressing <Alt>+<S> on the keyboard starts the t-B-Scan(Th) recording

= =
The _Start | button becomes invisible since the t-B-Scan(Th) recording starts. The stop | button occupies its

position. Clicking on it“P| or pressing <Alt>+<8> on the keyboard will terminate the t-B-Scan(Th)
recording prior to the automatic completion

The Et“l’| button becomes invisible after completion / termination of the t-B-Scan(Th) recording. The

B
start | hytton returns to its position.

=
Clicking on Frint or pressing <Alt>+<P> on the keyboard will print the ISONIC t-B-Scan(Th) Scanning
Report comprising the t-B-Scan(Th) graphical record, instrument settings and accompanied text notes to
the default printer

Clicking on E or pressing <Alt>+<A> on the keyboard will save the once captured t-B-Scan(Th) record
and accompanying instrument calibration dump and text notes / comments into a file. Refer to the paragraph
5.4.19 of this Operating Manual to proceed with saving a file

=
Clicking on Open or pressing <Alt>+<0> on the keyboard will load the once captured t-B-Scan(Th) record
and accompanying instrument calibration dump and text notes / comments from a file. Refer to the paragraph
5.4.20 of this Operating Manual to proceed with opening a file

Clicking on Llose or pressing <Alt>+<C> or IEsc on the keyboard will return back to the Pulser /

Receiver window
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5.5.1.4. Recording t-B-Scan(Th)

To capture t-B-Scan(Th):

*  Apply probe to the test object in the start point of the selected scanning line

=
+  Click on _2tart | or press <Alt>+<S> on the keyboard

< Guide the probe over the scanning line — the typical display during the scanning progress is shown
and explained below

t-B-Scan[Th] Control Panel

L. H—@—
Time, sec
: : : ‘ ‘

Threshold, mm
Ml 168

Time-out, zec
.

s(e|e
-
!

| + | Eﬂl n H % ‘
hao . H
FII'I hl”"ll‘l-ll;hll|h|,lﬂl I|I|.‘'I||'l'|‘."|:l-"lll..I N ) |h I.-lIrI|,l‘-_.-.,,I"I,-l'r-'lll"-._.r-._.-. i
N R A N o b ="
t-B-Scan(Th) Scanning... D=18.9 mm Dmin=15%.1 mm 04-0ct-01

t-B-Scan(Th) record

Back Wall Profile by an operator

50 100
4 1 1 | |

215 mm

=

Recording Status Currently The minimal wall thickness
Progress Bar Indicator measured wall measured over the elapsed
thickness recording time

Status Indicator

Status Indicator is empty prior to and after the completing/termination of the t-B-Scan(Th) recording

The Waiting for signal... status may appear once just if there is no any signal matching with

Gate A and exceeding its threshold immediately after the start of the t-B-Scan(Th) recording. The
first signal matching with Gate A and exceeding its threshold after the start of the t-B-Scan(Th)

recording causes appearance of the Scanning... status. If the signal matching with Gate

A and exceeding its threshold disappears then the count of the Time-Out starts:
Time-Out: 2 sec . Itis required to provide the sufficient signal again prior to the end of Time-
Out count to continue the scanning
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5.5.2. Timed (time-based) Amplitude B-Scan: t-B-Scan(A)

t-B-Scan(A) mode allows to display a section of the test object through the taking continuous measurements
of defect responses (amplitude and coordinate) along the scanning path over a maximum measurement
period of 72 seconds. To perform the imaging the probe must be linearly driven over the section to be
displayed during the measurement period with the approximately constant speed

5.5.2.1. Prior to the running t-B-Scan(A) mode

Carry out the valid calibration of the Probe Delay and US Velocity
Activate Gate A

Referring to the table below define the region of interest through the setup of the Display Delay,
Range, aStart and aWidth

Select the section of the object under test to scan over and the length of the corresponding scanning
line (Scan Length)

All signals matching with the Gate A and exceeding its threshold will be measured and recorded
during the t-B-Scan(A) recording — provide the appropriate calibration for Gain and aThreshold.
Check the possibility of receiving of the desired signals along the selected scanning line
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Defining of the Region of Interest (ROI) for t-B-Scan(A) recording

. Scanning Surface

Surface to ROl Distance

ROl Width —~— ROl = Region of Interest
Defect
Initial
Pulse
SRD = aStart
Case 1
—_— RW = aWidth
1]
| Display Range
" Delay
Initial ispl |
Pulse SRD = WxUSVelocity
Case 2
- RW = aStart + aWidth - SRD
0
| Display Range
" Delay
Initial
Pulse SRD = aStart
Case 3 - RW = w xUSVelocity +
Tnisplw Range + Range — aStart
" Delay
Initial
Pulze .
SRD = DisplayDelay xUSVelocity
Case 4 2
9 RW = Range
| Display Range
" Delay
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5.5.2.2. Startup the t-B-Scan(A) mode

To run t-B-Scan(A) mode click on E or press <Alt>+<B> on the keyboard.
The pre-recording ISONIC Control menu appears:

ISONIC Control Menu |

m
t-B-S5can [Th]

/v t-B-Scan [A]
r g
I8 =

s t-TOFD

” K]
e Back

g

’ 1
or press <Alt>+<A> on the keyboard or press <Alt>+<C> or IEsc on the keyboard to
to run t-B-Scan(A) mode. The screen as below  retyrn to the Pulser / Receiver window
appears upon:

T-B-5canfA] Control Panel

L. mm
« 100 [lud

Time, sec

o+ o+

. = “—‘ﬂl—
Gray Open

Thermal

T o+ o+ o+ + o+
+ o+ 4+ + 4+ o+ 4+

a

Y-Marker, mm
Ml 154 |lnd
-

Save g
e
Time-out, zec Color %
s Pont || UDS3-3 | Close

+
+
+
+
+
+
+

I+
+

+
E

tB-Scan(A) | 01-Sep-01 | gate

g Start
=

[,
: Empty t-B-Scan(A) record field

; Gate

S0mm 1fum | End
|

50%ScTeen Height
+12d3_)' B 3 -12 dE

Echo Amplitude Palette (Color Scale)

Scanning Length / Scanning Time
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5.5.2.3. t-B-Scan(A) Control Panel

Scan Length and Scan Time t-B-ScanfA] Control Panel
The L (Scan Length or, in other [ =
words, Scan Path) is the length of ‘ ‘ Gray

the section of the test object to be — Open
displayed, over which the probe will « »

be guided during the recording Y Marker mm

period. Time (Scan Time) is the 4 »

duration of the said recording period. _ -* =3
There are 4 (four) possible values - Color )
for L and there are 3 (three) possible 1 | .

values for Time corresponding to
the each value of L:

Thermal

Scan Length — L Possible Scan Time — Time
100 mm or 4 in 8, 16 and 24 sec
150 mm or 6 in 12, 24 and 36 sec
200 mm or 8 in 16, 32 and 48 sec
300 mmor 12in 24,48 and 72 sec

To select the required value of Scan Length — L the following manipulations are applicable:

¢ Mouse

B Click on the corresponding button or

¢« Keyboard

B Pressing <Alt>+<L> = L fore color changes to white - then use t , - , « , | buttons on the
keyboard (L is underlined)

¢ Combined

B Click on L = L fore color changes to white - thenuse 1t , - , « , | buttons on the keyboard

To select the required value of Scan Time — Time the following manipulations are applicable:

« Mouse

B Click on the corresponding button or

« Keyboard

B Pressing <Alt>+<T> = Time fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Time area letter T is underlined)

¢« Combined

B Click on Time = Time fore color changes to white - thenuse t , - , « , | buttons on the keyboard
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Y-Marker

The Y-Marker is permanently indicated on the cross-sectional image of the test object easing the graphic
evaluation of the obtained results. Y-Marker may be manipulated over the whole Region of Interest providing
the direct reading of the defect's depth

To setup the position of the Y-Marker the following manipulations are applicable:

¢ Mouse

B Click on the corresponding button or

¢« Keyboard

B Pressing <Alt>+<Y> = Y-Marker fore color changes to white - then use t , - , « , | buttons on
the keyboard (In the Y-Marker area the first letter Y is underlined)

¢ Combined

B Click on Y-Marker = Y-Marker fore color changes to white - thenuse t , - , « , | buttons on the
keyboard

Time-Wait
The Time-Wait is the waiting time for intermissions predcessing the t-B-Scan(A) recording. The t-B-Scan(A)
recording starts unconditionally upon the Time-Wait period is over. The value of Time-Wait in sec is

adjustable in 1 sec step in the range 0 to 15 sec

To select the required value of the Time-Wait the following manipulations are applicable:

« Mouse

B Click on the corresponding button or

« Keyboard

B Pressing <Alt>+<I|> = Time-Wait fore color changes to white - then use t , - , « , | buttons on
the keyboard (In the Time-Wait area the first letter i is underlined)

« Combined

B Click on Time-Wait = Time-Wait fore color changes to white - then use t , - , « , | buttons on
the keyboard
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Echo Amplitude Palette (Color Scale)

The color coding of echo amplitudes is provided for the t-B-Scan(A) over the 24 dB range. There are 3
(three) palettes (color scales) and 2 (two) coloring protocols available

Gray |
Clicking on or pressing <Alt>+<G> on the keyboard will activate the Gray-Level palette:
50%,Seresn Height

+12 4B -12 4B

DAL (T 35) Lemel
+12 4B -12 dE

Thermal
Clicking on 4' or pressing <Alt>+<E> on the keyboard will activate the Thermo-Level palette:

50%: Srresn Hedght
2o 12 4B
DAC (DO ) Lerel
Relil 1248

Color
Clicking on |or pressing <Alt>+<R> on the keyboard will activate the Rainbow-Level palette:
0% Sereen Height

+12 ¢ [T T 2

D AC (D BE) Lerel

+12 oz T T 2

Two coloring protocols provide linear or DAC (DGS) normalizing of the recorded echoes. DAC (DGS)
normalizing becomes active automatically upon setting up the DAC or DGS mode of operation

T

A text note may be keyed in to accompany the t-B-Scan(Th) record. To proceed click on Text or press

<Alt>+<X> on the keyboard

Insert Text Note

Inspector’s Comments

IType your text note here : OK Can EEI |
— -

- -
—— -— - - -
- - - -
— - - -
- -
or press <Alt>+<K> or IEnter on the or press <Alt>+<C> or IEsc on the
keyboard to end typing and storing of the note keyboard to discard the new note / comments
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Preview the Instrument Settings

The instrument settings for the t-B-Scan(A) record may be previewed through the clicking on
pressing <Alt>+<U> on the keyboard. The corresponding window appears:

UDS53-3 Setup info [

TUDS3-3: Setup Data

BASIC: PULSER

Gain = 30 dB Fange= 100 1mum Pulzer Mode = 3ingle  Energy =120
Reject=0 % Display Delay = 0.15 ps PREF = 900 Hz Dramping = 333 0
U3 Velocity = 3255 mfs

GATE A: RECEIVER:

afwitch = O a-Jtart = 28 mum Fregquency = 1-35 WHz

a-Threshold = 20 % a-WWidth = 40 mm Dizplay = Full

GATERB: ALARD:

bZwitch = OFF b-Start = 30 mum afwitch = OFF al ogic = Positive
b-Threshold = 40 % bWidth = 25 tmam b3witch = OFF bLogic = Positive
DAC/TCGDGS: MEASURE:

Mode: OFF Rec=10 Probe Delay= 0 ps Angle= 70"
Curve = OFF IMeasuring Iode = Flank

or press <Alt>+<K> or [Esc| on the keyboard to return to the t-B-Scan(A) screen
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Other Controls

B
Clicking on Start or pressing <Alt>+<S8> on the keyboard will start the t-B-Scan(A) recording
> | N
The __3tamt | button becomes invisible since the t-B-Scan(A) recording starts. The ___3P__ | button

occupies its position. Clicking on Stop or pressing <Alt>+<S> on the keyboard will terminate the t-B-
Scan(A) recording prior to the automatic completion

The Q button becomes invisible after completion / termination of the t-B-Scan(A) recording. The
j
stat | button returns to its position

=
Clicking on E or pressing <Alt>+<P> on the keyboard will print the ISONIC t-B-Scan(A) Scanning
Report comprising the t-B-Scan(A) graphical record, instrument settings and accompanied text notes to the
default printer

E

Clicking on Save or pressing <Alt>+<A> on the keyboard will save the once captured t-B-Scan(A) record
and accompanying instrument calibration dump and text notes / comments into a file. Refer to the paragraph
5.4.19 of this Operating Manual to proceed with saving a file

W

Open

Clicking on or pressing <Alt>+<0> on the keyboard will load the once captured t-B-Scan(A) record
and accompanying instrument calibration dump and text notes / comments from a file. Refer to the paragraph
5.4.20 of this Operating Manual to proceed with opening a file

Close

Clicking on |_= or pressing <Alt>+<C> or IESC on the keyboard will return back to the Pulser /
Receiver window
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5.5.2.4. Recording t-B-Scan(A)

To capture t-B-Scan(A):

* Apply probe to the test object in the start point of the selected scanning line

>

« Clickon 3%t |or press <Alt>+<S> on the keyboard

«  Wait for the end of Time-Wait period then guide the probe over the scanning line — the typical display

during the scanning progress is shown and explained below

t-B-5Scan[A] Control Panel

’ =
+
G
+ o+ o+ o+ + S Open
+ o+ +
=
* * Thermal
+ + Save
+ + e
=
'p,uf' N ’ B || Cotor )
Ry, + + T | Print | UDS3-3] Close
tB-Scan{A) || Scanning... | 04-Oct-01
g
!
= t-B-Scan(A) record
il Y-Marker
g I . .
AN - .
i Simm 100mm
|
50%,3creem Height
+1zax [ RS B e
Recording Status
Progress Bar Indicator

Status Indicator

Status Indicator is empty prior to and after the completing/termination of t-B-Scan(A) recording. The

| Scanning will start in 1.6 sec statys appears upon clicking on

>

Start if the non-zero Time-

Wait period was setup. The expiring of Time-Wait period causes appearance of the

unconditionally

Scanning... status. Since this moment the t-B-Scan(A) recording is observed
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5.5.3. Timed (time — based) TOFD Record: RF t-B-Scan / t-TOFD

t-TOFD mode allows to display a section of the test object through the continuous capturing of successive RF
A-Scans along the scanning path over a maximum measurement period of 48 seconds. To perform the
imaging a probe or probe pair must be linearly driven over the section to be displayed during the
measurement period with the approximately constant speed

5.5.3.1. Prior to the running t-TOFD mode

®

Setup Pulser Mode to Dual and Display Mode to RF Display mode

For t-TOFD mapping place two longitudinal wave angle beam probes (probe pair) from both sides of
the inspected volume providing the receiving and displaying of both Lateral Wave and Back Echo -
the appropriate calibration of the Gain, Display Delay, Range must be provided — refer to the
paragraph 20.6.4 of this Operating Manual to get prepared for the TOFD Instrument settings

Emitting

Probe r |

Receiving
Probe

Laterai Wauve

Back Wall
Echo

Ty

All RF A-Scans will be measured and recorded while creating the t-TOFD — check the possibility of
receiving of the desired signals along the selected scanning line

The typical placement of the TOFD probes and the original TOFD inspection scheme are shown here for the
t-TOFD mapping. It is also possible to use other probes and inspection schemes if there is a need to capture
the successive RF A-Scans along the selected scanning line (RF t-B-Scan)
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5.5.3.2. Startup the t-TOFD mode

To run t-TOFD mode click on E or press <Alt>+<B> on the keyboard.
The pre-recording ISONIC Control menu appears:

ISONIC Control Menu |

m
t-B-S5can [Th]

t-B-Scan [A]

- +TOFD

- ° K
- k
- Back
—
- L}
-

or press <Alt>+<T> on the keyboard to run or press <Alt>+<C> or IEsc on the

t-TOFD mode. The corresponding screen consisting  keyboard to return to the Pulser / Receiver window
of three fields appears:

-

t+TOFD | | 01-Sep-01
A-Scan
+ o+ o+
4+ 4 Start
+ o+ o+
+ o+ o+
| A
+ + o+
+ + o+
+ o+ o+
+ o+ o+
Empty t-TOFD record field
A-Scan
50 Too End
Scanning Length / Scanning Time
< g g g >
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5.5.3.3. t-TOFD Control Panel

Scan Length and Scan Time t-TOFD Control Panel |

The value of L (Scan Length or, in other words, Scan Path) represents «
the length of the section of the test object to be displayed, over which —

! »
the probe (probe pair) will be guided during the recording period. Time a »
(Scan Time) is the duration of the said recording period. There are 3 16
(three) possible values for L and there are 3 (three) possible values for - B
Time corresponding to the each value of L: 3 |

Scan Length — L Possible Scan Time — Time « m »
50 mm or 2 in 4,8 and 12 sec e
100 mmor4in 8, 16 and 24 sec . - »
200 mmor 8 in 16, 32 and 48 sec . -
To select the required value of Scan Length — L the following = = = |
manipulations are applicable: Open | Save | Print | Cloze

*  Mouse . > - W %

B Left mouse click on the corresponding button or Start Text | UDS53-4

¢« Keyboard

B Pressing <Alt>+<L> = L fore color changes to white - then use t , - , « , | buttons on the
keyboard (L is underlined)

¢ Combined

B Click on L = L fore color changes to white - thenuse 1t , - , « , | buttons on the keyboard

To select the required value of Scan Time — Time the following manipulations are applicable:

« Mouse

B Click on the corresponding button or

« Keyboard

B Pressing <Alt>+<T> = Time fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Time area letter T is underlined)

« Combined

B Click on Time = Time fore color changes to white - thenuse t , - , « , | buttons on the keyboard
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Time-Wait

The Time-Wait is the waiting time for intermissions predcessing the t-TOFD recording. The t-TOFD
recording starts unconditionally upon the Time-Wait period is over. The value of Time-Wait in sec is
adjustable in 1 sec step in the range 0 to 15 sec

To select the required value of the Time-Wait the following manipulations are applicable:

¢ Mouse

B Click on the corresponding button or

¢« Keyboard

B Pressing <Alt>+<|> = Time-Wait fore color changes to white - then use t , - , « , | buttons on
the keyboard (In the Time-Wait area the first letter i is underlined)

¢ Combined

B Click on Time-Wait = Time-Wait fore color changes to whit - thenuse t , - , « , | buttons on the
keyboard (In the Time-Wait area the first letter j is underlined)

Pointers

Pointers relate to the postprocessing operations applicable to the once captured t-TOFD map. The meaning
of each active pointer and their controls are described below in the paragraph 5.5.3.5

A text note may be keyed in to accompany the t-TOFD record. To proceed click on Teat or press

<Alt>+<X> on the keyboard

Insert Text Note

Ingpector's Comments

IT}.me your text note here I oK Cancel |
— -

= -
- - - -
- - -
-— - - -
- - -
or press <Alt>+<K> or IEnter on the or press <Alt>+<C> or IESC on the
keyboard to end typing and storing of the note keyboard to discard the new note / comments
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Preview the Instrument Settings

The instrument settings for the t-TOFD record may be previewed through the clicking on
pressing <Alt>+<U> on the keyboard. The corresponding window appears:

PULREC S etup info |

or

TUDS3-3: Setup Data

BASIC: PULSER
Gain = 30 dB Fange = 100 tmn Pulser Mode = 3ingle  Energy =120 pul
Reject=0 % Display Dielay = 0.15 ps PEF = 300 Hz Damping = 333 0
113 Velocity = 3255 mfs
GATE A: RECEIVER:
afwitch = OFF a-Jtart = 30 mum Frequency=1-15 MLiHz
a-Threshold = 20 % a-Width = 40 mm Dizplay = RF
GATERB: ALARM:
b3witch = OFF b-3tart = 30 mum afwitch = OFF alogic = Positive
b-Threshold = 40 % bWidth = 25 tmam bdwitch = OFF bLogic = Positive
DAC/TCGDGS: MEASTRE:
Mode: OFF Rec=10 Frobe Delay = 0 ps Angle=10°
Cutve = OFF Measuring Mode = Flank

v

0K

or press <Alt>+<K> or [Esc| on the keyboard to return to the t-TOFD screen

Other Controls

>

Clicking on start | or pressing <Alt>+<S> on the keyboard will start the t-TOFD recording

> ]

The __Stmt | putton becomes invisible since the t-TOFD recording starts. The __S'P_ | button occupies its

position. Clicking on stop | or pressing <Alt>+<S> on the keyboard will terminate the t-TOFD recording
prior to the automatic completion

] >

The __3'P | button becomes invisible after completion / termination of the t-TOFD recording. The __Start
button returns to its position
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=
Clicking on Erint or pressing <Alt>+<P> on the keyboard will print the ISONIC t-TOFD Scanning Report
comprising the t-TOFD graphical record, instrument settings and accompanied text notes to the default
printer

Clicking on Save or pressing <Alt>+<A> on the keyboard will save the once captured t-TOFD record and
accompanying instrument calibration dump and text notes / comments into a file. Refer to the paragraph
5.4.19 of this Operating Manual to proceed with saving a file

=
Clicking on Open or pressing <Alt>+<0> on the keyboard will load the once captured t-TOFD record and
accompanying instrument calibration dump and text notes / comments from a file. Refer to the paragraph
5.4.20 of this Operating Manual to proceed with opening a file

Close

Clicking on |_= or pressing <Alt>+<C> or IESC on the keyboard will return back to the Pulser /
Receiver window

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 173 of 550



5.5.3.4. Recording t-TOFD
To capture t-TOFD:
* Apply probe (probe pair) to the test object in the start point of the selected scanning line

>

« Click on _2tm_|or press <Alt>+<S> on the keyboard
«  Wait for the end of the Time-Wait period then guide the probe (probe pair) over the scanning line —
the typical display during the scanning progress is shown and explained below

UD53-3 - ISONIC Pulser/Rece +TOFD || Scanning...

| 04-Oct-01

t+-TOFD Control Panel

50 mm

Status Indicator
Status Indicator is empty prior to and after the completing/termination of t-TOFD recording. The

>

| Scanning will start in 1.6 sec statys appears upon clicking on __St®_| if the non-zero Time-
Wait period was setup. The expiring of Time-Wait period causes appearance of the

| Scanning... status. Since this moment the t-TOFD recording is observed unconditionally
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5.5.3.5. t-TOFD Postprocessing

After the t-TOFD recording the captured map may be evaluated off-line (postprocessing). The
postprocessing allows recovering of the RF A-Scans along the scanning line and measuring the time of flight
for each recovered signal. The off-line measurements are activated through the pointers.

Active Pointer

To select the active pointer the following manipulations are applicable:

* Mouse
B Click on the corresponding button or
« Keyboard
B Pressing <Alt>+<R> = Active Pointer fore color changes to white - thenuse t , - , « , | buttons

on the keyboard (In the Active Pointer area the first letter | is underlined)

¢ Combined

Click on Active Pointer = Active Pointer fore color changes to white - thenuse t , - , « , |
buttons on the keyboard

The following grades are possible for the Active Pointer:

Q

Q

None - there are no any pointer either horizontal or vertical on the captured TOFD Map: the live RF
A-Scan corresponding to the currently received signals is reproduced

X — there are 3 (three) pointers on the t-TOFD Map, one of them is vertical and two others are
horizontal. The recovered A-Scan corresponding to the position of vertical pointer along the scanning
path is reproduced. There are two pointers on the restored A-Scan, each one corresponds to the
same color horizontal pointer on the t-TOFD Map. The pointer X (vertical) is guidable entire the t-
TOFD Map width

T1 — there are 3 (three) pointers on the t-TOFD Map, one of them is vertical and two others are
horizontal. The recovered A-Scan corresponding to the position of vertical pointer along the scanning
path is reproduced. There are two pointers on the recovered A-Scan, each one corresponds to the
same color horizontal pointer on the t-TOFD Map. The pointer T1 (horizontal blue) is guidable entire
the t-TOFD Map height and simultaneously entire the A-Scan width

T2 — there are 3 (three) pointers on the t-TOFD Map, one of them is vertical and two others are
horizontal. The recovered A-Scan corresponding to the position of vertical pointer along the scanning
path is reproduced. There are two pointers on the recovered A-Scan, each one corresponds to the
same color horizontal pointer on the t-TOFD Map. The pointer T2 (horizontal red) is guidable entire
the t-TOFD Map height and simultaneously entire the A-Scan width

To guide the active pointer the following manipulations are applicable:

¢ Mouse

B Click on the corresponding button

or

¢« Keyboard

B Pressing <Alt>+<N> = Pointer Position fore color changes to white - thenuse t , - , « , |

buttons on the keyboard (In the Pointer Position area the first letter N is underlined)

¢ Combined

B Click on Pointer Position = Pointer Position fore color changes to white - thenuse t , - , « , |

buttons on the keyboard

Pointer position is indicated in corresponding units allowing to read-out the off-line measurements results.
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The below screenshot illustrates the t-TOFD posprocessing

Restored A-Scan | 09-Jan-02

t-TOFD Control Panel
100

Time, sec
8
Time-W ait, sec
1

Active Pointer

Pointer Position

Open | Save | Print

h— ﬂ
Start Text D53-3 |

ﬁ
=
Ln
(=]
=
=
=

For the off-line t-TOFD image processing and defects sizing refer to the Chapter 22 of this Operating Manual
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6. Enhanced B-Scan Recording and
Imaging - Operating ‘ABIScan’ Software
Package - ISONIC ABIScan

The contents of this chapter is valid for the
ABIScan SW Package version 1.2.0.8 or higher
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6.1. General

ISONIC ABIScan inspection software package (inspection application) for the ISONIC / ISONIC 2001
workstation provides the enhanced B-Scan recording and imaging

6.2. Cabling and Fixture

Ultrasonic Flaw Detector PC Card Applicable Cabling Scheme Paragraph
uDS 3-3 B.1,B.2;B.6;B.7 425
UDS 3-4 B.3;B.4;B.8;B.9 425
USLT 2000 B.5; B.10 4.25

For the encoded (true-to-scale) imaging

0 clamp the probe into the probe holder then
into encoder

0 connect the encoder's cable to its input on the
rear panel of the ISONIC

6.3. Start Up

Double click on the icon Iﬁ% located on the ISONIC
desktop
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6.4. Operating ABIScan Software Package

ABIScan software package operates the UDS 3-3, UDS 3-4 and USLT 2000 internal ultrasonic flaw detector
card. The card existing in the ISONIC unit is recognized automatically. The ultrasonic flaw detector panel
appears upon starting up. Operating of the flaw detector is exactly the same as for PULREC and USLTPR
software packages described and explained in details in the Chapter 5 of this Operating Manual.

ISONIC ABIScan

UDS3-4 - ISONIC Pulzer/Receiver

0.5 Gain
30 dB ‘
1 Range
«
10  US Yelocity
3255 mJs ‘

0.1 Display Delay
l‘.] 1b Hs ‘

BASICS PULSER RECEIVER GATE A Menu
ALARM DAC/TCG  MEASURE Selection

N
Cloze MI Freeze

Prior to proceeding with the ABIScan recording provide the proper setup for: /
0 Gain /

USVelocity /

Reject (optional) /

Pulser — mode, energy, damping, etc /

Receiver — filtering /

Display (either RF, Full, Neg or Pos)

DAC/DGSI/TCG (optional)

Probe Delay

o Angle

After getting the ultrasonic flaw detector setup as necessary . The following window appears upon:

ISONIC Control Menu | ISONIC Control Menu |

O0oo0o0o0D0DODO

'y
_’ -ABIScan ABIScan L—.A.Blﬁc:an .ABIScan
/ = OR < !
/ Postprocessing. oy \4 Postprocesging. ..

/ '\ -
or press or press m or or press or press <Alt>+<A> on
<Alt>+<T> on the <Alt>+<P> on the <Alt>+<C> on the the keyboard to start encoded
keyboard to start keyboard to load the  keyboard or Esc on the (true-to-scale) enhanced B-Scan
timed (time-based) captured record for ~ keyboard to return back  recording and imaging — the
enhanced B-Scan the off-line analysis  to the ultrasonic flaw button is enabled if the encoder
recording and imaging (postprocessing) detector panel is connected to the ISONIC
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6.4.1. Time (time-based) Imaging — t-ABIScan — Normal Probe
P

EABIScan

The screen as below appears upon clicking on or pressing <Alt>+<T> on the keyboard if

the Angle was setup to 0° (Normal Probe) in the submenu MEASURE

t-ABI1Scan Control Panel

7
, Gray

~

Start

10 Length Thermal

200 mm

o By \Ir:.m b
=

UD53-4 Cloze

t-ABIScan | 29-Jun-03

-

0.00m

45 mm
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6.4.1.1. t-ABIScan Control Panel — Normal Probe

t-ABIScan Control Panel
Thickness and Skip# & Thickness H
The value of Thickness defines 45 mm ‘ » Gray -
the Region of Interest (ROI)
N D

starting from the scanning

surfa}ce. t-ABIScan_lmaglng is 10 Length Thermal
provided without using a gate — ‘ »

the whole visible A-Scan area is 200 mm |

Text
recorded. The A-Scan Range 6 %
used for the t-ABIScan imaging — » = UDS34 Close
normal probe is defined as: | =Y - L b e 0 ] =0 ]

Ranget.agiscan = Thickness

The A-Scan Display Delay used for the t-ABIScan imaging is defined as:
Display Delay;.agiscan = Probe Delay

Start

®

¢ The value of Thickness is controllable through the t-ABIScan Control Panel,

¢ The value of Probe Delay is taken from the ultrasonic flaw detector setup (submenu MEASURE)

¢ The value of Skip# is automatically ignored and may not be changed if the Angle was setup to 0
(Normal Probe) in the submenu MEASURE

o

To setup the required value of Thickness the following manipulations are applicable:

« Mouse

B Click on the corresponding button or

« Keyboard

B Pressing <Alt>+<H> = Thickness fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (in the Thickness area the letter h is underlined)

« Combined

B Click on Thickness = Thickness fore color changes to white - thenuse t , » , « , | buttons on
the keyboard

The value of Thickness is over the 5 ... 300 mm (or 0.2 ... 12 in) range with 1 mm (or 0.05 in) resolution.

o |
The resolution is selectable through clicking on 1 or pressing <Alt>+<1> on the keyboard
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Scan Length and Scan Time

The value of Length (Scan Length or, in other words, Scan Path) represents the length of the section of the
test object to be displayed, over which the probe will be guided during the recording period. Time (Scan
Time) is the duration of the said recording period

To setup the required value of Length the following manipulations are applicable:

« Mouse

B Click on the corresponding button or

« Keyboard

B Pressing <Alt>+<L> = Length fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (in the Length area the letter L is underlined)

¢ Combined

® Click on Length = Length fore color changes to white - thenuse t , - , « , | buttons on the
keyboard

The value of Length is controllable over the 50...300 mm range (or 2...12 in) with 1 mm (or 0.05 in)

o |
resolution. The resolution is selectable through clicking on 3 or pressing <Alt>+<3> on the keyboard

To setup the required value of Time the following manipulations are applicable:

¢ Mouse

B Click on the corresponding button or

¢« Keyboard

B Pressing <Alt>+<T> = Time fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (In the Time area letter T is underlined)

¢ Combined

B Click on Time = Time fore color changes to white - thenuse 1 , - , « , | buttons on the keyboard

The value of Time is controllable over the 5...60 sec range with 1 sec resolution. The resolution is

o |
selectable through clicking on 4 or pressing <Alt>+<4> on the keyboard
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Echo Amplitude Palette (Color Scale)

The color coding of echo amplitudes is provided during the t-ABIScan recording over the 28 dB range (- 14
dB through + 14 dB; 0 dB level corresponds to the 50% A-Scan Height)

There are three palettes available:

(0]

(0]

(0]

Gray

Clicking on or pressing <Alt>+<G> on the keyboard will activate the Gray-Level coloring
of echo amplitudes

Thermal

Clicking on or pressing <Alt>+<E> on the keyboard will activate the Thermo-Level
coloring of echo amplitudes

Pzeudo

Clicking on or pressing <Alt>+<D> on the keyboard will activate the Pseudocolor-Level
coding of echo amplitudes

Insert Text Note

B

A text note/comments may be typed to accompany the t-ABIScan record after clicking on Text or
pressing <Alt>+<X> on the keyboard:

Inzpector's Comments |

Type vour camiments and or notes herel ;l

/|

] 4 Cancel |

or press <Alt>+<K> or IEnter on or press <Alt>+<C> or IEsc on the keyboard
the keyboard to end typing and storing of the to discard the new note/comments
note/comments
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Preview the Instrument Settings

The instrument settings for the t-ABIScan record may be previewed through the clicking on
pressing <Alt>+<U> on the keyboard:

PULREC Setup info |

TUDS3-4: Setup Data

BASIC: PULSER

Gainn = 30 dBE Range= 12 in Pulser Mode = 3ingle  Tuning = OFF
Reject= 0 % Display Delay= Ops  PRF = 500 Hz Duarping = 1000 £2
U3 Velocity = 1281 infms Pulse Width = Spike (230 ph

GATE A: RECEIVER:

adwitch = OFF s-atart= 1,181 in Filter = BE LIHz Display = Full

a-Threshold= 20 % a-Width= 1575 in Frequency = 03535 ILIHz

GATEB: ALARM:
bidwitch = OFF b-Btart = 1.969 in adwitch = OFF al.ogic = Fositive
b-Threshold= 40 % b-Width= 0584 in biZwitch = OFF bLogic = Positive
DACTCGDGS: MEASURE:
Lode: OFF Rec=1 Probe Delay = 0 ps Angle= 07
Cutve = OFF Measuring IMode = Flank

v

1].4

or press <Alt>+<K> or [ESc| on the keyboard to exit this preview window
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Start/Stop t-ABIScan recording

Al

Clicking on Start or pressing <Alt>+<S> on the keyboard will start the t-ABIScan recording, which will
be either completed automatically or terminated by an operator

ad

The ___3ta’t | putton becomes invisible upon the t-ABIScan recording starts. The __ Stop button

occupies its position. Clicking on Stop or pressing <Alt>+<S> on the keyboard will terminate the t-
ABIScan recording prior to the automatic completion

e

The Stop button becomes invisible after the completion / termination of the t-ABIScan recording — the

a2

Start button returns to its position

Save the captured t-ABIScan record

Clicking on __2a¥& | or pressing <Alt>+<A> on the keyboard will save the t-ABIScan record and
accompanying instrument calibration dump and text notes / comments into a file. Refer to the paragraph
5.4.19 of this Operating Manual to proceed with saving a file

Return to the Pulser Receiver window

Clicking on Q or pressing <Alt>+<C> or IEsc on the keyboard will return to the Pulser / Receiver

window
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6.4.1.2. t-ABIScan Recording — Normal Probe
To capture t-ABIScan:

t-ABIScan | Scanning...123.5 mm | 29-Jun-03

Apply probe to the test object in the start point of the selected scanning line

>

Click on ___3tart or press <Alt>+<S> on the keyboard — the counting of the 3 sec interval
reserved for the intermissions starts

Wait for the end of the intermissions interval then guide the probe over the scanning line with the
approximately constant speed — the typical display during the scanning progress is shown and
explained below

t-AB1Scan Control Panel

+ O+ o+ o+ o+ + o+ i i
Current A-S ] s = m
urrent A-scan :'\ Save

e
y rhemat | [ St
N Text

+|+

]
1
rt III'. | Pseudo %

UuDs53-4 Cloze

.
L+ o+ o+ 4+ o+ 4+

A5 mm

0.00nm Position Along the Scanning Line 200 mim

Current Recalculated Probe

Status
Indicator

Status Indicator

Status Indicator is empty prior to and after the completing/termination of t-ABIScan recording. The

>

scanning will start in 1.6 sec status appears upon clicking on ___ 3%t | The expiring of the

intermissions period causes appearance of the Scanning...123.5 mm status. Since this moment
the t-ABIScan recording is observed unconditionally. The current recalculated probe coordinate
along the scanning path is permanently updated after the Scanning... in the Status Indicator whilst t-
ABIScan recording is in progress
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6.4.1.3. t-ABIScan Postprocessing — Normal Probe

(=,

The window as below appears upon clicking on Postprocessing. ..

|Click on| or press <Alt>+<0> on the keyboard to

ey 3 ™ open a file for the postrpocessing. Refer to the
| paragraph 5.4.20 of this Operating Manual to
Qroceed with opening a file

AN
or press <Alt>+<C> or |ESC on the

keyboard to return to the Pulser Receiver window

The captured t-ABIScan (ABIScan) record appears
in the window upon opening a file

ISONMIC Postprocessing |

~Meazure Width.mm—————— | =& (7
o | off OFF (B E —

—Measure Depth. mm——————————— Text E
o | off OFF

~A-Scan Position. mm—————— Thermal % L—pen

_on | off | OFF UDS34

—Filtering. db

ilu_ﬂl OFF Pzeudo %

I= [ Normalize o DAL/DES Print | Close

0.0 mim [% -200 mm

40 mm

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 187 of 550



The following controls allow managing of the postrocessing procedures:

=

o] Open |. opening the next t-ABIScan (ABIScan) record accompanied with the instrument
calibration dump from a file. Refer to the paragraph 5.4.20 of this Operating Manual to proceed with
opening a file

B

0 Text |. previewing the comments made prior to the t-ABIScan (ABIScan) recording

%9

o _UDS34 | previewing the instrument calibration dump actual while capturing the t-ABIScan
(ABIScan) record

&

o] Brint | _ print the t-ABIScan (ABIScan) record to the default printer

Gray
o] - redrawing the map using the Gray palette
Thermal
o] - redrawing the map using the Thermo palette
Pzeudo
o] - redrawing the map using the Pseudocolor palette

o I MNemalize to DAC/DGS . checkbox. If the map was captured whilst DAC/DGS active then at the
postprocessing stage it may be represented using the palette related to the signal amplitude either
linearly (box is not checked) or with respect to the DAC/DGS (checked). The checkbox is disabled for
the map captured whilst DAC/DGS inactive (refer to the paragraph 6.4.5 of this Operating Manual)
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A-5can Position, mm
(0] ’V

on | off i . . . .
— - Off-line virtual scanning with A-Scan recovery

Clicking on il will place the cursor above the "contact surface" line allowing the off-line virtual
scanning. The cursor position matching with the probe's incidence point is accompanied with its
central beam trace and indicated as A-Scan Position, mm

ISONIC Postprocessing |

—Meazure Width, mm—————
Recovered A-Scan ff OFF
+ on | o Gray )
o+t + —Meazure Depth, mm———— Text B
et *+ on | off OFF
+ o+ o+ + 1]
o+ o+ + —A-Scan Position. mm ————— Themal % ==
+ o+ 4 + on | off L=-91 UuDs3-4
et N ~Filtering. db
+ o+ 4+ +
... . an | off I OFF |l Pseudo %
R ™ | Hormalize to DAL/ DES Print Cloze
Probe position
[% along the map
and A-Scan -200 mm

selection line

40 mm

The virtual scanning may be controlled by the touch screen stylus or mouse or € and - buttons on
the keyboard. The A-Scans are recovered and represented dynamically for each cursor position
allowing the defect's characterization according to BS EN 583-5

Upon completing the virtual scanning and selection of the necessary A-Scan (for example —
representing the maximal echo) release the stylus from the touch screen or left mouse click or press

Enter]on the keyboard — this will free the cursor for further procedures

To switch off the restored A-Scan click on ':'_ffl
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"Filtering, dB
(0]

an | off ]
— - Filtering the t-ABIScan (ABIScan) record through the

suppressing of the echo amplitudes below the selected threshold level

To proceed click on _™" | As a result:

» The amplitude threshold line representing the threshold level appears above the palette;
the cursor is "sticked" to the amplitude threshold line, which may be moved left / right

either by the touch screen stylus or by the mouse or by the « , - buttons on the keyboard
» The value of the amplitude threshold is displayed as Filtering, dB

» Images of the reflectors returning the echo amplitudes below the amplitude threshold are
erased from the t-ABIScan (ABIScan) record i.e. rejected

To fix the threshold level left mouse click or release the stylus from the touch screen.

To switch back to the unfiltered t-ABIScan (ABIScan) record representation click on el |

SOHIC Postprocessing

—Measure Width, mm————————

+ o+ o+ + on | off OFF Gray H ~u

S + — Meazure Depth, mm Text B

+ o+ o+ o+ o+ + an | off OFF

+ o+ o+ o+ o+ + 1]

+ o+ o+ o+ o+ . ~A-S5can Position. mm ———— Themal g —=
+ + + + + an D": L='51 UD53'4
e N ~ Filtering. db
+ 4+ o+ o+ +
o+ o+ + —l—I':In il ~ 2.8 Pzeudo %

s 7| Normalize tp/IVAE/DIES Filtered ABIScan record:

all areas corresponding

to the echo amplitudes
below threshold level are

0.0 suppressed
DJE g
Amplitude
Threshold
E A i
E
=

Amplitude Palette
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Meazure Depth. mm
’V an | off OFf
(0]

click on il. As a result:

- measuring defect's depth and projection height. To proceed

» The first horizontal measuring line appears on the (ABIScan) record; the mouse pointer is
"sticked" to the first horizontal measuring line, which may be moved up / down either by the

touch screen stylus or by the mouse or by the 1 , | buttons on the keyboard
> The position of the first horizontal measuring line is indicated as D,

To fix the position of the first horizontal measuring line release the stylus from the touch screen or left

mouse click or press |Enter

ISONMIC Postprocessing

on the keyboard

— Meazure Width, mm

+ o+ o+ o+ + o+ on | off OFF Gray ~u
oot ot — Measure Depth, mm Text E
+ + + + + + on D": Dl=2?.E
+ o+ o+ 4+ + o+ 1]
o+ o+ + o+ —A-5can Posiwon, mm Thermal % ——
> E

+ o+ o+ o+ + o+ on | foJ L=-7 uUDs3-4
e - — Filteririg. db
+ + + o+ + [
+ o+ o+ o+ + =Dn i 2.7 Pzeudo %

SRS I/ Hormalize o DAL/ DS Frint Close

The first horizontal
measuring line and its
=200 mm

' position

40 mm
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As a result:

» The second horizontal measuring line appears on the t-ABIScan (ABIScan) record; the
mouse pointer is "sticked" to the second horizontal measuring line, which may be moved up /

down either by the touch screen stylus or by the mouse or by the t , | buttons on the keyboard
» The position of the second horizontal measuring line with respect to the first horizontal

measuring line is indicated as Dg
To fix the position of the second horizontal measuring line release the stylus from the touch screen or

left mouse click or press |Enter| on the keyboard

fe

To negate the horizontal measuring lines click on ° |

ISONIC Postprocessing

—Meagure Width, mm———— ”—‘ﬂl—
+ o+ o+ o+ o+ + e OFF Gray Eﬁ
+ O+ o+ o+ o+ + —Meazure Depth. mm——— Text
+ o+ o+ o+ + on | off Dr=27 6. Dg=31.2
+ o+ o+ o+ o+ + 0
e 4 .. . —A-Scan Position. mm > Themmal % ===
e e e . on | off J=-91 UDS3-4
Ih + ok o+ o+ + —Filtering, db ——
+ + o+ o+ + 2.7
P, o v s . _on | off [/ Pseudo %
W I” | Normghze to DAC/DGS Print Close

The second
horizontal measuring
0.00mm =200 mm

line and its position
=

40 mm

-
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"Heasure Width, mm
(0]

an | off ]
— - measuring defect's coordinate and width along the t-ABIScan

(ABIScan) record. To proceed click on il As a result:

» The first vertical measuring line appears on the t-ABIScan (ABIScan) record; the cursor is
"sticked" to the first vertical measuring line, which may be moved left / right either by the touch

screen stylus or by the mouse or by the « , - buttons on the keyboard
> The position of the first vertical measuring line is indicated as W,

To fix the position of the first vertical measuring line release the stylus from the touch screen or left

mouse click or press [Enter|on the keyboard

ISONIC Postprocessing

—Meazure Width, mm—————
+ o+ o+ o+ o+ + on | off Wi=-87.9 Gray ﬂ -
tor oA + —Meazure Deptis, mm————— Text B
tor oA + on | off I Dr=27 6, Dg=31.2
+ + + o+ + + 1]
+ o+ o+ o+ o+ . —A-Scan Pusition. mm———— Themal % ——
+ o+ o+ o+ o+ + ar | Dfu L=-91 UDS3-4
oo N ~Filteririg. db
+ o+ o+ 4+ + 1
+ o+ o+ o+ + | i 2.7 Pseudo %
Em— I | Hormalize to DACYD GS Print Close
The first vertical
measuring line and its
0.0 position -200 mim
=
E P e i
E
=
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As a result:

» The second vertical measuring line appears on the t-ABIScan (ABIScan) record; the mouse
pointer is "sticked" to the second vertical measuring line, which may be moved left / right either

by the touch screen stylus or by the mouse or by the « , — buttons on the keyboard

» The position of the second vertical measuring line with respect to the first vertical measuring
line is indicated as Wy

To fix the position of the second vertical measuring line release the stylus from the touch screen or left

mouse click or press [Enter|on the keyboard

To negate the vertical measuring lines click on alf |

ISONMIC Postprocessing

—Meazure Width, mm———————

e e 4 .. on | off || Wr=-87.9. Wg=-93.8 Gray —
+ o+ o+ + o+ —Measure Depth, mm—— ——— Text
+ o+ o+ 4+ + o+ on | off Di=27.6. Dg=3).2
+ 4+ o+ o+ + 4+ 1]
4 4 + o+ —A-Scan Position, mm | Thermal % —pen
+ o+ o+ o+ + o+ an | off L= LHDS3-4
R + ~Filtering, db —
+ o+ o+ 4+ + wl
+ o+ o+ o+ + ilu_ﬁl 2.7 _|| Pzeudo %

i I = Hommalize to DAC/DES Print Close

The second vertical
0.00mm measuring line and its
position

40 mm
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6.4.2. Encoded (true-to-scale) Imaging — ABIScan — Normal Probe

The screen as below appears upon clicking on

[

ABlScan

the Angle was setup to 0° (Normal Probe) in the submenu MEASURE

ABIScan

or pressing <Alt>+<A> on the keyboard if

ABlIScan Control Panel

7

5 Thickness
) a4’ ' » ¢, | =
40 mm B .~ Gray >
2/ ‘ Start
0.5 Thermal =
10 Length ar ’ Text
50 mm ‘ d |
Encoder: Pseudo %
IDefauIt 7 J 34 Close
£
| 10-Jul-03

40 mm

,‘i

|
|
|
|
|
—
|
|
|
|
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6.4.2.1. ABIScan Control Panel — Normal Probe

Thickness and Skip# ABIScan Control Panel

The value of Thickness defines 20 Thickness ‘
the Region of Interest (ROI) 25 mm

= &y

- IERDE

starting from the scanning Skiplt ) | | e

surface. ABIScan imaging is ‘ 2 ’ W Start
provided without using a gate — 1B L- h Thermal =
the whole visible A-Scan area Lengt ‘ ol ’ Text

is recorded. The A-Scan Range 50 mm 3

used for the ABIScan imaging — Encoder: Pseudo %

normal probe is defined as: |Default j - UDS3-4 Close

Rangeagiscan = Thickness
The A-Scan Display Delay used for the ABIScan imaging is defined as:

Display Delayagiscan = Probe Delay
®

¢ The value of Thickness is controllable through the ABIScan Control Panel,

¢ The value of Probe Delay is taken from the ultrasonic flaw detector setup (submenu MEASURE)

¢ The value of Skip# is automatically ignored and may not be changed if the Angle was setup to 0°
(Normal Probe) in the submenu MEASURE

To setup the required value of Thickness the following manipulations are applicable:

¢ Mouse

B Click on the corresponding button or

¢« Keyboard

B Pressing <Alt>+<H> = Thickness fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (in the Thickness area the letter h is underlined)

« Combined

B Click on Thickness = Thickness fore color changes to white - thenuse t , - , « , | buttons on
the keyboard

The value of Thickness is over the 5 ... 300 mm (or 0.2 ... 12 in) range with 1 mm (or 0.05 in) resolution.

. |
The resolution is selectable through clicking on L or pressing <Alt>+<1> on the keyboard
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Scan Length

The value of Length (Scan Length or, in other words, Scan Path) represents the length of the section of the
test object to be displayed, over which the probe will be guided

To setup the required value of Length the following manipulations are applicable:

« Mouse

B Click on the corresponding button or

« Keyboard

B Pressing <Alt>+<L> = Length fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (in the Length area the letter L is underlined)
¢« Combined

® Click on Length = Length fore color changes to white - thenuse t , - , « , | buttons on the
keyboard

The value of Length is controllable over the 50...300 mm range (or 2...12 in) with 1 mm (or 0.05 in)

o |
resolution. The resolution is selectable through clicking on 3 or pressing <Alt>+<3> on the keyboard

Encoder Selection
Select the encoder to be used and click on its name:
Encoder:

Drefault j

I'-1_I,IN ek nicoder

Echo Amplitude Palette (Color Scale)

The color coding of echo amplitudes is provided during the ABIScan recording over the 28 dB range (- 14 dB
through + 14 dB; 0 dB level corresponds to the 50% A-Scan Height)

There are three palettes available:
Gray
o Clicking on or pressing <Alt>+<G> on the keyboard will activate the Gray-Level coloring
of echo amplitudes
Thermal

o Clicking on or pressing <Alt>+<E> on the keyboard will activate the Thermo-Level
coloring of echo amplitudes

Pzeudo
o Clicking on or pressing <Alt>+<D> on the keyboard will activate the Pseudocolor-Level
coding of echo amplitudes
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Insert Text Note

I

A text note/comments may be typed to accompany the ABIScan record after clicking on Text or
pressing <Alt>+<X> on the keyboard

Preview the Instrument Settings

The instrument settings for the ABIScan record may be previewed through the clicking on
pressing <Alt>+<U> on the keyboard

Start/Stop ABIScan recording

Start

ad

Clicking on or pressing <Alt>+<S8> on the keyboard will start the ABIScan recording

a2

The __3tart | button becomes invisible upon the ABIScan recording starts. The __ 3top button

occupies its position. Clicking on Stop or pressing <Alt>+<S> on the keyboard will terminate the
ABIScan recording prior to the completion

e

The Stop button becomes invisible after the completion / termination of the ABIScan recording — the

a2

Start button returns to its position

Save the captured ABIScan record

Clicking on Save or pressing <Alt>+<A> on the keyboard will save the once captured ABIScan record
and accompanying instrument calibration dump and text notes / comments into a file. Refer to the paragraph
5.4.19 of this Operating Manual to proceed with saving a file

Return to the Pulser Receiver window

Clicking on Q or pressing <Alt>+<C> or IEsc on the keyboard will return to the Pulser / Receiver

window
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6.4.2.2. ABIScan Recording — Normal Probe
To capture ABIScan:
* Apply probe to the test object in the start point of the selected scanning line

>

« Clickon 3t |or press <Alt>+<S> on the keyboard
e Guide the probe over the scanning line — the typical display during the scanning progress is shown
and explained below

ABIScan Control Panel
o

+

+ 1 Gray H ]
: - Sarve

2 Stoj

* Thermal @ =20
* o Text

+ 3 I

+

. Encoder: Peeudo o
ol | Dcfault =l uDS34 | Close

ABIScan | Scanning...18.5 mm | 10-Jul-03

0.00nm =50 mim

- . ]

Current Probe - —— ]
Position Along the =
Scanning Line
-
ABIScan record

E

E

S Status

Indicator

Status Indicator

Status Indicator is empty prior to and after the completing/termination of ABIScan recording. The

>

Scanning...123.5 mm status appears upon clicking on __3%m™® | The current probe coordinate
along the scanning path is permanently updated after the Scanning... in the Status Indicator whilst
ABIScan recording is in progress

6.4.2.3. ABIScan Postprocessing — Normal Probe

Refer to the paragraph 6.4.1.3 of this Operating Manual
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6.4.3. Time (time-based) Imaging — t-ABIScan — Angle Beam Probe
i

The screen as below appears upon clicking on LABlScan

or pressing <Alt>+<T> on the keyboard if
the Angle setup was >0° value (Angle Beam Probe) in the submenu MEASURE

t-ABl1Scan Control Panel
1 Thickness ‘
40 mm
Skipi ‘
05
10 Length
50 mm

7
, Gray

= Ty

Thermal

o2 By M
%I
&
7]

Pzeudo

4= By

t-ABIScan
40.0 mm ] ITIET
D
””E{llllll‘lllllllll \
- | \
- \
-

A0 mm

<
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6.4.3.1. t-ABIScan Control Panel — Angle Beam Probe

Thickness and Skip# t-ABIScan Control Panel
b Thick

The values of Thickness and ‘ ’ G H

Skip# define the Region of 45 mm =k . >

Interest (ROI) starting from the Skipht i

scanning surface. t-ABIScan 05 ‘

Ino By

» Start
imaging is provided without Thermal W -
using a gate — the whole visible 10 Length ‘ » Text

A-Scan area is recorded. The 200 mm |

A-Scan Range used for the t-

ABIScan imaging — angle beam m

probe is defined as: —e———— e =

| Pzeudo %
uDs3-4 Cloze
Rangei.apiscan = 2 * Skip# ¢ Thickness / Cos(Angle)

The A-Scan Display Delay used for the t-ABIScan imaging is defined as:
Display Delay;.agiscan = Probe Delay

®

¢ The value of Thickness is controllable through the t-ABIScan Control Panel,
¢ The value of Probe Delay is taken from the ultrasonic flaw detector setup (submenu MEASURE)

To setup the required value of Thickness the following manipulations are applicable:
* Mouse

B Click on the corresponding button
« Keyboard

or

B Pressing <Alt>+<H> = Thickness fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (in the Thickness area the letter h is underlined)

¢« Combined

B Click on Thickness = Thickness fore color changes to white - thenuse t , - , « , | buttons on
the keyboard

The value of Thickness is over the 5 ... 300 mm (or 0.2 ... 12 in) range with 1 mm (or 0.05 in) resolution.

. |
The resolution is selectable through clicking on L or pressing <Alt>+<1> on the keyboard

To select the required value of Skip# the following manipulations are applicable:

« Mouse

B Click on the corresponding button or

« Keyboard

B Pressing <Alt>+<K> = Skip# fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (in the Skip# area the letter k is underlined)

« Combined

m Click on Skip# — Skip# fore color changes to white - thenuse t , - , « , | buttons on the
keyboard

The value of Skip# may be either 0.5 or 1
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Scan Length and Scan Time

The value of Length (Scan Length or, in other words, Scan Path) represents the length of scanning line, over
which the probe will be guided during the recording period. Time (Scan Time) is the duration of the said
recording period. The value of Length along with Skip# represents the length of the section of the test object
to be displayed (Length of the Insonification and Recording area).

Length of the
Insonification and | = Length + 2 « Skip# « Thickness / Tan(Angle)

Recording area

Simultaneously the value of Length

To setup the required value of Length the following manipulations are applicable:

« Mouse

B Click on the corresponding button or

« Keyboard

B Pressing <Alt>+<L> = Length fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (in the Length area the letter L is underlined)

¢ Combined

® Click on Length = Length fore color changes to white - thenuse t , - , « , | buttons on the
keyboard

The value of Length is controllable over the 50...300 mm range (or 2...12 in) with 1 mm (or 0.05 in)

o |
resolution. The resolution is selectable through clicking on 3 or pressing <Alt>+<3> on the keyboard

To setup the required value of Time the following manipulations are applicable:

¢ Mouse

or

B Click on the corresponding button

¢« Keyboard

B Pressing <Alt>+<T> = Time fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (In the Time area letter T is underlined)

¢ Combined

B Click on Time = Time fore color changes to white - thenuse 1 , - , « , | buttons on the keyboard

The value of Time is controllable over the 5...60 sec range with 1 sec resolution. The resolution is

o |
selectable through clicking on 4 or pressing <Alt>+<4> on the keyboard
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Echo Amplitude Palette (Color Scale)

The color coding of echo amplitudes is provided during the t-ABIScan recording over the 28 dB range (- 14
dB through + 14 dB; 0 dB level corresponds to the 50% A-Scan Height)

There are three palettes available:

(0]

(0]

(0]

Gray

Clicking on or pressing <Alt>+<G> on the keyboard will activate the Gray-Level coloring
of echo amplitudes

Thermal

Clicking on or pressing <Alt>+<E> on the keyboard will activate the Thermo-Level
coloring of echo amplitudes

Pzeudo
Clicking on or pressing <Alt>+<D> on the keyboard will activate the Pseudocolor-Level

Insert Text Note

A text note/comments may be typed to accompany the ABIScan record after clicking on

coding of echo amplitudes

Text or

pressing <Alt>+<X> on the keyboard

Preview the Instrument Settings

The instrument settings for the ABIScan record may be previewed through the clicking on

pressing <Alt>+<U> on the keyboard
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Start/Stop t-ABIScan recording

Al

Clicking on Start or pressing <Alt>+<S> on the keyboard will start the t-ABIScan recording, which will
be either completed automatically or terminated by an operator

ad

The ___3ta’t | putton becomes invisible upon the t-ABIScan recording starts. The __ Stop button

occupies its position. Clicking on Stop or pressing <Alt>+<S> on the keyboard will terminate the t-
ABIScan recording prior to the automatic completion

e

The Stop button becomes invisible after the completion / termination of the t-ABIScan recording — the

a2

Start button returns to its position

Save the captured t-ABIScan record

Clicking on __2a¥& | or pressing <Alt>+<A> on the keyboard will save the t-ABIScan record and
accompanying instrument calibration dump and text notes / comments into a file. Refer to the paragraph
5.4.19 of this Operating Manual to proceed with saving a file

Return to the Pulser Receiver window

Clicking on Q or pressing <Alt>+<C> or IEsc on the keyboard will return to the Pulser / Receiver

window
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6.4.3.2. t-ABIScan Recording — Angle Beam Probe

To capture t-ABIScan:

* Apply probe to the test object in the start point of the selected scanning line

>

¢« Click on

Start

reserved for the intermissions starts
« Wait for the end of the intermissions interval then guide the probe over the scanning line with the

approximately constant speed — the typical displays for the Skip# = 0.5 and Skip# = 1 cases during

the scanning progress are shown and explained below

t-AB1Scan Control Panel

Status

or press <Alt>+<S> on the keyboard — the counting of the 3 sec interval

Indicator -l

o » H e
. s Gray
. Current A-Scan . Save |
+ + |l|+ + » @ o
: : | |.F-|. : " ThE".nal .......... D p ..........
+ + | + ' LEL
+ +
" y + / - » Fseudo “
RS A S A A 15 sec E UDS3-4 | Close
t-ABIScan | Scanning._.12 mm | 10-Jul-03
40.0 mm 0 -50 mitn
- |_[T]
o
.(\ Current Recalculated Probe
¥ Position Along the Scanning Line
£ t-ABIScan record — Skip# = 0.5
E
[}
=+
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Status
Indicator

t-AB1Scan Control Panel _l

+ I H
+ Gray
+ Sare
+ o+ +
o " Thermal W
) :
+

+ | |+
| Pzeudn 7
S e oL PPN W b S

UuDs53-4 Cloze

t-ABIScan | Scanning...16.6 mm | 10-Jul-03

0 =70 mm
I L '
> |

Current Recalculated Probe
Position Along the Scanning Line

£

t-ABIScan record — Skip# = 1

40 mm

In order to ease the understanding both screenshots are taken for the scanning of the same 40 mm thick test
sample with the same 45° probe, said screenshots are valid for the detection of the same reflector located at
20 mm depth in the test sample

Status Indicator

Status Indicator is empty prior to and after the completing/termination of t-ABIScan recording. The

>

scanning will start in 1.6 sec status appears upon clicking on ___ 3%t | The expiring of the

intermissions period causes appearance of the Scanning...123.5 mm status. Since this moment
the t-ABIScan recording is observed unconditionally. The current recalculated probe coordinate
along the scanning path is permanently updated after the Scanning... in the Status Indicator whilst t-
ABIScan recording is in progress
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6.4.3.3. t-ABIScan Postprocessing — Angle Beam Probe

(=,

The window as below appears upon clicking on Postprocessing. ..

|Click on| or press <Alt>+<0> on the keyboard to

J= 3 ™ open a file for the postrpocessing. Refer to the
| paragraph 5.4.20 of this Operating Manual to
Qroceed with opening a file

AN
or press <Alt>+<C> or |ESC on the

keyboard to return to the Pulser Receiver window

The captured t-ABIScan (ABIScan) record appears
in the window upon opening a file

ISONMIC Postprocessing |

~Measure Width. mm—————————— | = [
on | off OFF B E ~

—Measure Depth. mm———————— Text E E
o | off OFF

~A-Scan Position. mm—————— Thermal % L IREN.
oh | off OFF UDS3-4

— Filtering, db

ilu_ﬂl OFF Pzeudo %

= | Hormalize to DAL/ DGS Frint Cloze

25 mm

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 207 of 550



The following controls allow managing of the postrocessing procedures:

=

o] Open |. opening the next t-ABIScan (ABIScan) record accompanied with the instrument
calibration dump from a file. Refer to the paragraph 5.4.20 of this Operating Manual to proceed with
opening a file

B

0 Text |. previewing the comments made prior to the t-ABIScan (ABIScan) recording

%9

o _UDS34 | previewing the instrument calibration dump actual while capturing the t-ABIScan
(ABIScan) record

&

o] Brint | _ print the t-ABIScan (ABIScan) record to the default printer

Gray
o] - redrawing the map using the Gray palette
Thermal
o] - redrawing the map using the Thermo palette
Pzeudo
o] - redrawing the map using the Pseudocolor palette

o I MNemalize to DAC/DGS . checkbox. If the map was captured whilst DAC/DGS active then at the
postprocessing stage it may be represented using the palette related to the signal amplitude either
linearly (box is not checked) or with respect to the DAC/DGS (checked). The checkbox is disabled for
the map captured whilst DAC/DGS inactive (refer to the below Chapter 6.4.5)
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A-5can Position, mm
’V an | off Off
(0]

- Off-line virtual scanning with A-Scan recovery

Clicking on il will place the cursor above the "contact surface" line allowing the off-line virtual
scanning. The cursor position matching with the probe's incidence point is accompanied with its
central beam trace and indicated as A-Scan Position, mm

SOHNIC Postprocessing

Recovered A-Scan

+ o+ 4+ + 4+ o+ o+ o+

+
+
+
+
+
+
+
+

L+ + + + + + +
+ o+ o+ o+ o+ o+ o+ o+

— Meazure Width, mm
on | off OFF Gray =
—Meazure Depth, mm Text B
on | off OFF
1]
—A-Scan Position. mm Thermal % ==
on | off L=-13.1 UDS53-4
— Filtering. db N
ilu_ﬂl 3 || Pseudo %
I= | Normalize: to) AL/ DIES | Frint Cloze

Sound Path selected for

the A-Scan recovery

25 mm

Probe position along the
realized scanning path

=

The virtual scanning may be controlled by the touch screen stylus or mouse or € and = buttons on
the keyboard. The A-Scans are recovered and represented dynamically for each cursor position
allowing the defect's characterization according to BS EN 583-5

Upon completing the virtual scanning and selection of the necessary A-Scan (for example —
representing the maximal echo) release the stylus from the touch screen or left mouse click or press

To switch off the restored A-Scan click on et |

Enter] on the keyboard — this will free the cursor for further procedures
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— Filtering, dB

an | off ]
0 — - Filtering the t-ABIScan (ABIScan) record through the

suppressing of the echo amplitudes below the selected threshold level

To proceed click on _™" | As a result:

» The amplitude threshold line representing the threshold level appears above the palette;
the cursor is "sticked" to the amplitude threshold line, which may be moved left / right

either by the touch screen stylus or by the mouse or by the « , — buttons on the keyboard
» The value of the amplitude threshold is displayed as Filtering, dB

» Images of the reflectors returning the echo amplitudes below the amplitude threshold are
erased from the t-ABIScan (ABIScan) record i.e. rejected

To fix the threshold level left mouse click or release the stylus from the touch screen.

To switch back to the unfiltered t-ABIScan (ABIScan) record representation click on el |

ISONIC Postprocessing |

— Meazure Width, mm
on | off OFF Gray =
—Meazure Depth, mm Text B
or | off OFF
1]
—A-Scan Position. mm ————— Themal % ==
on | off OFF UDS3-4
— Filtering. db

on | off 3

r NurmaMﬂES

:

0.0 mm

25 mm
-
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an | off ]
— - measuring defect's depth and projection height. To proceed

"Heasure Depth. mm
(0]

click on _™" | As a result:

» The first horizontal measuring line appears on the (ABIScan) record; the mouse pointer is
"sticked" to the first horizontal measuring line, which may be moved up / down either by the

touch screen stylus or by the mouse or by the 1 , | buttons on the keyboard
> The position of the first horizontal measuring line is indicated as Dy

To fix the position of the first horizontal measuring line release the stylus from the touch screen or left

mouse click or press [Enter|on the keyboard

—Meazure Width, mm—————————
ak | off I OFF Gray

ISONIC Postprocessing

+ 4+ o+ o+ o+ + ~d
+ o+ + o+ 4+ + —Meazure Depth. mm——————— Text B
+ + + + o+ + — | off I Dr=8.3
+ + o+ + o+ + - gpen
e s o+ s N ~A-Scan Posimon.mm ————— Thermal |
o+ o+ o+ 4 + 0k I L] L=-13.1 UDS3-4
oror s * ~Fittering, db
o+ o+ 4+ o+ + f 3 %
. b | _I':'n _I" Pseudo
The first horizontal ™ | Hormalize to DAL/ DGES Frint Cloge
measuring line and its
position
S0.0 mm ] -50 mm

=

25 mm
[ __d
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As a result:

» The second horizontal measuring line appears on the t-ABIScan (ABIScan) record; the
mouse pointer is "sticked" to the second horizontal measuring line, which may be moved up /

down either by the touch screen stylus or by the mouse or by the t , | buttons on the keyboard
» The position of the second horizontal measuring line with respect to the first horizontal

measuring line is indicated as Dg

To fix the position of the second horizontal measuring line release the stylus from the touch screen or

left mouse click or press |Enter| on the keyboard

To negate the horizontal measuring lines click on el |

ISONMIC Postprocessing

—Meazure Width, mm———————
on | off OFF

+ o+ o+ o+ o+ + Gray E’N
or o+t + —Measure Depth, mm————— Text
or o+t + o | off Dr=8.3. Dg=11.7
+ 4+ o+ o+ o+ + 1]
o+ e o+ s " —A-Scan Position. mm > Themal % ——
+ o+ o+ o+ o+ + on | off I l~=19.1 uDs2-4
oror T * ~Filtering. db —
+ + + + o+ +
o+ o+ o+ o+ M 3 Pzeudo %
— = | Hormaffize to AL/ DIGS Frint Cloze
The second
S00mm - horizontal measuring i =50 mm
=4 line and its position

25 mm
[__J
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"Heasure Width, mm
(0]

an | off ]
— - measuring defect's coordinate and width along the t-ABIScan

(ABIScan) record. To proceed click on il As a result:

» The first vertical measuring line appears on the t-ABIScan (ABIScan) record; the cursor is
"sticked" to the first vertical measuring line, which may be moved left / right either by the touch

screen stylus or by the mouse or by the « , - buttons on the keyboard
> The position of the first vertical measuring line is indicated as W,

To fix the position of the first vertical measuring line release the stylus from the touch screen or left

mouse click or press [Enter|on the keyboard

—Meazure Width, mm—————————
ak | off I Wr=228 Gray

—Meazure Depth, mm—————————— Te

on | off| Dr=8.3.Dg-11.7
0
Sian Pusmun mm_———— Thermal g e

L=-13.1 UDS3-4

ISONIC Postprocessing

o+ 4+ 4+ o+ o+ o+
+ + + + + + + +
o+ 4+ 4+ o+ o+ o+
+ + + + 4+ + + +

+
+
+
+
+
+
+
+

i 3 Pseudo %

Hormalize bo DAL DIES Print Cloze

o+ o+ 4+ o+ 4+ o+ + o+

The first vertical
measuring line and its
position

om0t |
" Filtering. db
r N

0.0 mm ] -50 mm

=

25 mm
[ __d
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As a result:

» The second vertical measuring line appears on the t-ABIScan (ABIScan) record; the mouse
pointer is "sticked" to the second vertical measuring line, which may be moved left / right either

by the touch screen stylus or by the mouse or by the « , — buttons on the keyboard
» The position of the second vertical measuring line with respect to the first vertical measuring
line is indicated as Wy

To fix the position of the second vertical measuring line release the stylus from the touch screen or left

mouse click or press [Enter|on the keyboard

To negate the vertical measuring lines click on alf |

ISONIC Postprocessing

—Meazure Width, mm————————— ”—ﬁl—
+ + o+ o+ + o+ o+ on | off Wi=22.8. Wg=19.4 Gray Eq'
[: o+ o+ o+ o+ o+ —Measzure Depth, mm——— Text
F + 0+ o+ o+ o+ o+ on | off Dr=8.3. Dg=11_7
+ + o+ o+ o+ o+ 1]
e s o+ e 4 s —A-S5can Position. mm | Thermal % —pen
t + o+ o+ o+ o+ 4+ on | off L=-19.1 LHDS3-4
ildlﬂl" oEoE s ~Filtering. db =
ok il %
+ Ihl TR ilu_ﬂl 3 || Pzeudao
" i Lessnt I= | Normalize: to) AL/ DIES Print LClose

50.0 mim a The second vertical

measuring line and its
= position

25 mm
[ __d
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6.4.4. Encoded (true-to-scale) Imaging — ABIScan - Angle Beam Probe
|

ABlScan

The screen as below appears upon clicking on or pressing <Alt>+<A> on the keyboard if

the Angle setup was >0° value (Angle Beam Probe) in the submenu MEASURE

ABlIScan Control Panel |

5 Thick ’
NICENESS ‘ - ’ P H
40 mm 1 .~ Gray .
Belle o 7
2" Start
0.5 Thermal ==
10 Length ar ’ Text
50 mm d |
Encoder: Pseudo o
|Defaut ~ =l UD534 | Close
ABIScan l x 10-Jul-03
40.0 mm 0 I
= ””i~llllll‘lllllllll \
_ - - I \
- \
- -
v
E
E
= v
B A
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6.4.4.1. ABIScan Control Panel — Angle Beam Probe

Thickness and Skip# ABIScan Control Panel

The values of Thickness and 20 Thickness ‘ = H

Skip# define the Region of 25 mm 4 Gray >
Interest (ROI) starting from the Skiplt - | _ Save |
scanning surface. ABIScan 05 ‘ 2 * W Start
imaging is provided without 10 L- i Thermal

using a gate — the whole visible =eng ‘ il * Text

A-Scan area is recorded. The 50 mm 3

A-Scan Range used for the Encoder: Pseudo -

ABISc_an imaging — angle beam |Default j = uDS3-4 Close
probe is defined as:

Rangei.apiscan = 2 * Skip# ¢ Thickness / Cos(Angle)
The A-Scan Display Delay used for the ABIScan imaging is defined as:

Display Delay;.agiscan = Probe Delay
®

¢ The value of Thickness is controllable through the ABIScan Control Panel,
¢ The value of Probe Delay is taken from the ultrasonic flaw detector setup (submenu MEASURE)

To setup the required value of Thickness the following manipulations are applicable:
* Mouse

B Click on the corresponding button
« Keyboard

or

B Pressing <Alt>+<H> = Thickness fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (in the Thickness area the letter h is underlined)

¢« Combined

B Click on Thickness = Thickness fore color changes to white - thenuse t , - , « , | buttons on
the keyboard

The value of Thickness is over the 5 ... 300 mm (or 0.2 ... 12 in) range with 1 mm (or 0.05 in) resolution.

. |
The resolution is selectable through clicking on L or pressing <Alt>+<1> on the keyboard

To select the required value of Skip# the following manipulations are applicable:

« Mouse

B Click on the corresponding button or

« Keyboard

B Pressing <Alt>+<K> = Skip# fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (in the Skip# area the letter k is underlined)

¢« Combined

m Click on Skip# — Skip# fore color changes to white - thenuse t , - , « , | buttons on the
keyboard

The value of Skip# may be either 0.5 or 1
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Scan Length

The value of Length (Scan Length or, in other words, Scan Path) represents the length of scanning line, over
which the probe will be guided. The value of Length along with Skip# represents the length of the section of
the test object to be displayed (Length of the Insonification and Recording area).

Length of the
Insonification and | = Length + 2 « Skip# ¢ Thickness / Tan(Angle)

Recording area

Simultaneously the value of Length

To setup the required value of Length the following manipulations are applicable:

¢ Mouse

B Click on the corresponding button or

¢« Keyboard

B Pressing <Alt>+<L> = Length fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (in the Length area the letter L is underlined)
+« Combined

® Click on Length = Length fore color changes to white - thenuse t , - , « , | buttons on the
keyboard

The value of Length is controllable over the 50...300 mm range (or 2...12 in) with 1 mm (or 0.05 in)

o
resolution. The resolution is selectable through clicking on J or pressing <Alt>+<3> on the keyboard

Encoder Selection
Select the encoder to be used and click on its name:
Encoder:

Drefault j

I'-1_I,IN ek nicoder

Echo Amplitude Palette (Color Scale)

The color coding of echo amplitudes is provided during the t-ABIScan recording over the 28 dB range (- 14
dB through + 14 dB; 0 dB level corresponds to the 50% A-Scan Height)

There are three palettes available:
Gray

o Clicking on or pressing <Alt>+<G> on the keyboard will activate the Gray-Level coloring
of echo amplitudes

Thermal
o Clicking on | or pressing <Alt>+<E> on the keyboard will activate the Thermo-Level
coloring of echo amplitudes

Pzeudo
o Clicking on or pressing <Alt>+<D> on the keyboard will activate the Pseudocolor-Level
coding of echo amplitudes
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Insert Text Note

I

A text note/comments may be typed to accompany the ABIScan record after clicking on Text or
pressing <Alt>+<X> on the keyboard

Preview the Instrument Settings

The instrument settings for the ABIScan record may be previewed through the clicking on
pressing <Alt>+<U> on the keyboard

Start/Stop t-ABIScan recording

>

Start

Clicking on or pressing <Alt>+<S8> on the keyboard will start the ABIScan recording

> ]

The __3tart | button becomes invisible upon the ABIScan recording starts. The __ 3top button

occupies its position. Clicking on Stop or pressing <Alt>+<S> on the keyboard will terminate the
ABIScan recording prior to the completion

The Stop button becomes invisible after the completion / termination of the ABIScan recording — the

>

Start button returns to its position

Save the ABIScan record

Clicking on __2a¥& | or pressing <Alt>+<A> on the keyboard will save the ABIScan record and
accompanying instrument calibration dump and text notes / comments into a file. Refer to the paragraph
5.4.19 of this Operating Manual to proceed with saving a file

Return to the Pulser Receiver window

Clicking on Q or pressing <Alt>+<C> or IEsc on the keyboard will return to the Pulser / Receiver

window
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6.4.4.2. ABIScan Recording — Angle Beam Probe

To capture ABIScan:
« Apply probe to the test object in the start point of the selected scanning line

>

« Clickon__Stt | or press <Alt>+<S> on the keyboard

e Guide the probe over the scanning line — the typical displays for the Skip# = 0.5 and Skip# = 1 cases
during the scanning progress are shown and explained below

Status

ABIScan Control Panel Indicator _

’ Gray

= Ty

+
.
N -
i 2 ’
* 2" Thermal
+ = | .4
+ 1%
. - |
o Encoder: Pseudo o
| D efaul =l ups3-4 | Close
ABIScan | Scanning._.31 mm | 10-Jul-03
40.0 mm 0 -50 mitn
= ml : ET TR
Q\_ Current Probe Position
Along the Scanning Line
. 2

£ ABIScan record — Skip# = 0.5

E

]

=+
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Status
Indicator

ABlScan Control Panel

Gray H [ ]

Thgrmal i O L 1,7 % N
Psendo - /!;

D53-4 Cloze

| 10-Jul-03

ABlScan || Scanning...19 mm

-80 mm

0.0 mm
| [T

& } Current Probe Position
f:‘* Along the Scanning Line

4

ABIScan record — Skip# =1

A0 mm

In order to ease the understanding both screenshots are taken for the scanning of the same 40 mm thick test
sample with the same 45° probe, said screenshots are valid for the detection of the same reflector located at

20 mm depth in the test sample

Status Indicator

Status Indicator is empty prior to and after the completing/termination of ABIScan recording. The

>

Scanning...123.5 mm status appears upon clicking on __3%m™® | The current probe coordinate
along the scanning path is permanently updated after the Scanning... in the Status Indicator whilst

ABIScan recording is in progress

6.4.4.3. ABIScan Postprocessing — Angle Beam Probe

Refer to the paragraph 6.4.3.3 of this Operating Manual
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6.4.5. DAC/DGS Normalizing of the Captured B-Scan

At the postprocessing stage the B-Scans captured whilst DAC/DGS active may be represented using the
palette reflecting the signal amplitude either linearly (Normalize to DAC/DGS box is not checked) or with
normalization respectively the DAC/DGS (Normalize to DAC/DGS box is checked). The Normalize to
DAC/DGS checkbox is disabled for the maps captured whilst DAC/DGS inactive. The screenshots below
illustrate the switching from the linear to the DAC/DGS normalized palette

._I-m mm ‘
iﬂ'
r
Dipesse

.
~ I

14

ISOMIC ABIS can Pealpeceaamg

®

After switching to the DAC/DGS Normalized Palette the 0 dB the Filtering parameter is dB to DAC
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7. Operating '12-ISONIC’ Software Package
- ISONIC Inspection of Planar Butt Joints,
Scanning From One Side

The contents of this chapter is valid for the
[2-SONIC SW Package version 7.1.0.5 or higher
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7.1. Preparing for the Inspection
7.1.1. Fixture

Ease

Pos? wem

o

Weld Length

Base

—

I

Scanning Area

Base causes mistakes in monitoring probe location and defects imaging

Apply the bar with the receivers of
airborne ultrasound to the object
under test at parallel to the weld.
The distance between two receivers
(Base) on the bar is defined as:

Base = 200 + Pos1 + Pos2, mm
or
Base = 8 + Pos1 + Pos2, in

Pos1 and Pos2 are the coordinates
of the receivers taken form the left
and right scales of bar
correspondingly. The value of Base
must be known prior to the
scanning. Wrong determining of the

Important: The Scanning Area is located at the opposite side of the weld with respect to the bar position

Insert ultrasonic probe into the appropriate probe holder then fix the double or single emitter of airborne

ultrasound on the top of the probe holder:
Probe Holder

Fixing Mut

[

single Emitter of
Ajrborne Ultrasound

-

WS

Frobe Haolder

Ultragonic Probe

Double Ermitter of
Airborne Ultrasound

Probe Halder
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Remember!

\/Accepted
> Not Accepted

£

Double emitter of airborne ultrasound is required if there is a need to
monitor the probe coordinates and swiveling angle simultaneously while
scanning. Single emitter is required if there is a need to monitor the probe
coordinates only

7.1.2. Cabling

T

Ultrasonic Flaw Detector PC Card Applicable Cabling Scheme Paragraph
uDS 3-3 A1,A4 424
UDS 3-4 A2;A5 424
USLT 2000 A3;A6 424

7.2. Start Up

Double click on the icon % located on the ISONIC desktop
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7.3. Operating the software: general hints

e All functions may be activated either through the mouse (trackball, touchpad, touchscreen, etc.) or
keyboard manipulations or through the combining of both of them

« To activate the pseudo button click on it (left mouse button or touch screen stylus) or use the shortcut
referring to the underlined letter in the button's caption by pressing <Alt> + <underlined letter> key on

Posztprocessing. ..

the keyboard. For example, the shortcut for is <Alt>+<P>

« To get On-Line Help for some object, control, etc. right mouse click on it - the help topic appears

¢ To close the active help topic click on it or press Esc|on the keyboard. To print help topic or copy it into
the Windows clipboard right mouse click on it

i
e Setup for all parameters is performed through the corresponding spins II To increment the parameter's
value press and hold left mouse button on ﬂ To decrement the parameter's value press and hold left
mouse button on Il

i
¢ Each spin II is associated with the label and display, showing the corresponding parameter's name and

Probe Delay, ps ‘
its value. For example the control for the Probe Delay looks like: 44 T The parameter

name [J{lJCHMEEVARIE is normally yellow; the letter "D" is underlined. Pressing <Alt>+<D> on the
keyboard or click on the [ YEEVAIE will change the fore color of [{e] LYEVAE to white making it

controllable through the using of the keyboard arrows:
O pressing t or - on the keyboard acts as ﬂ - button of the spin

O pressing « or | buttons on the keyboard acts as Il - button of the spin

Other tips and hints applicable for operating the software are explained additionally while describing the
corresponding modes of operation

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 225 of 550



7.4. Getting started...

The Welcome... window appears after the program starts

ISONIC Inzpection of Planar Butt Joints

Welcome ta the 1SONIC/!

Sonotron
High Tech NDT

)OOOOOOO‘
o2 0 0 O O 0

Operate. .. W Close |
/

X
N\ /’

A 7
\ 7

To open ISONIC Control Menu click or press ’
or press <Alt>+<0> on the keyboard 7

To terminate the current ISONIC Session click or press <Alt>+<C> or Esc|on the keyboard

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 226 of 550




7.5. ISONIC Control Menu

ISONIC Inzpection of Planar Butt Joints

Welcome

7.5.1. Start New Inspection Procedure

Click or press <Alt>+<I> on the keyboard: - the ISONIC

~ - Pre-Inspection Data... window
=~ «  appears
~
~
~
~
~
~
~
~
~
7.5.2. Start Postprocessing S~
~
~

Click

or press <Alt>+<P> on the keyboard

—
—_—
o
—_— oy
—_—
o
o
== e

7.5.3. Set Up Language for User Interface
and On-Line Help

——
-
-
-
-

Click or press <Alt>+<L> on the keyboard

-—

[perate... |
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7.6. Pre-Inspection

7.6.1. Describe the object under test... |

Left mouse click jon —pDescribe The Object Under Test. ..
or press <Alt>+<D> on the keyboard — the Describe the Object Ingpecton ata...
Under Test... window appears: there are 12 standard items to
fill, each not longer then 16 symbols. It's possible to add free- Instrument...
style comments to the Inspection Report, total length not more
than 160 symbols. All items may be filled with some data existing Erobe..
from the previous session. Depending on the current need the
existing data may be either applied or modified or replaced with a ISONIC System Setup...
new data —
Cloze
Click
Describe the Object Under Test. . |
or press <Alt>+<A>
on the keyboard upon Job Mo Location
completing 112-7R Old Town
. Date Drawing Ho / Poszition
Click fon = =
Q:r-zs-zuuu 12
or press <Alt>+<C>
\ Object Under Test Welding Method
or IE on the Welded Joint Arc

keyboard to return to the

ISONIC Pre- Inspection \ﬂanufacturer Matenal
Data... window M.F.D. \ Steel
N Iﬂspeﬁi@n Site Surface Condition
N plant \ Good
\Inspecting Eum]_)e{l_v Inspector
LS. Ltd.\ \ Tom
AN \Comments

tion - APl 653 =]

Sensitivity cahb

Cloze | Apply |

®

Return to the ISONIC Pre-Inspection Data... window without applying discards all new keying in made
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7.6.2. Inspection Data ... ISONIC Pre-nspecton Data |

Click Describe The Object Under Test. .

» Inspection Data. ..

or press <Alt>+<N> on the keyboard —
the corresponding window appears

Inztrument. ..

There are 6 standard items to fill in the Inspection Data...
window, each not longer then 16 symboils. It's possible to add
free-style scope of the test to Inspection Report, total length not
more than 160 symbols. All items may be filled with some data
existing from the previous session. Depending on the current
need the existing data may be either applied or modified or Close
replaced with a new data

Inspection Data
Click

Erobe.

ISHNHIE Syztem Sehup:

Specification Test Class
1.5. 87-636-99 1.6 mm
Scanning Position Correction ¥alue ¥1 or ¥2
Oustzide 13 dB
N
or press <Alt>+<A> on the Transfer Comrection Couplant
keyboard upon completing +6 dB W ater
. N Scope of the Test
Click Manual 5canning neafifX, = LI EO0ve machined weld cup ;I

Apply % |

\ Cloze
or press <Alt>+<C> or Esc|on

the keyboard to return to ISONIC Pre- Inspection Data... window

®

Return to the ISONIC Pre-Inspection Data... window without applying discards all new keying in made
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7.6.3. Instrument ...

Click

or press <Alt>+<I> on the keyboard

Instrument. ..
Case 1: UDS 3-3 Pulser Receiver Card — Ultrasonic Flaw
Detector Inside Brobe...
ISONIC recognizes the UDS 3-3 card automatically and the ISONIE System Setup:.
corresponding question box appears:
Cloze

+UDS3-3

The UD53-3 Pulser Receiver Card was detected

Touze UDS3-3 choosze <esr

To ook for anather flaw detector choose <Mox

ISONIC Pre-Inspection Data |

Describe The Object Under Test. .

Inspection Data. ..

=

To continue click

or press <Alt>+<Y> or press Enter] on the keyboard, then the UDS 3-3 Pulser Receiver window appears

allowing to calibrate the ultrasonic flaw detector according to the Inspection Specs. To proceed refer to the
paragraph 5 of this Operating Manual

Case 2: UDS 3-4 Pulser Receiver Card — Ultrasonic Flaw Detector Inside

ISONIC recognizes the UDS 3-4 card automatically and the corresponding question box appears:

 UDS3-4

The UD53-4 Pulzer Beceiver Card was detected

To uze 1053-4 chooge <ves:

To look for another flavw detector choose <Mok

=

To continue click

or press <Alt>+<Y> or |[Enter

on the keyboard, then the UDS 3-4 Pulser Receiver window appears

allowing to calibrate the ultrasonic flaw detector according to the Inspection Specs. To proceed refer to the
paragraph 5 of this Operating Manual
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Case 3: USLT 2000 Pulser Receiver Card — Ultrasonic Flaw Detector Inside

ISONIC recognizes the USLT 2000 card automatically and the corresponding question box appears:

L USLT 2000 =
The USLT 2000 Pulzer Beceiver Card was detected

Touse USLT 2000 chooze <Y'es:
To look for anather flaw detector choose <Moj

] w |

To continue click

or press <Alt> + <Y> or [Enter| on the keyboard, then the USLT 2000 Pulser Receiver window appears
allowing to calibrate ultrasonic flaw detector according to the Inspection Specs. To proceed refer to the
paragraph 5 of this Operating Manual
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7.6.4. Probe ...

Click

or press <Alt>+<P> on the keyboard —
the corresponding window
appears

ISONIC Pre-Inspection Data |

Deszcrnibe The Object Under Test._ ..

Inzpection Data. ..

Instrument. __

Probe. __

ISIHIE Spetem Setup..

O Keyin anew probe

Select probe through the combo box or key in a new probe Cloze
name
o Click UT Probe: MWB-45-4 |
(the list of the existing probes Probe Delay, ns l
list by clicking on its name: another way is to press
<Alt>+<P> on the keyboard and then to select a probe
from the list through pressing
ont, -, « , | buttons on the keyboard
OR Angle -value
Ensure that values of Probe Delay, Angle and X-Value are
relevant, otherwise provide the appropriate update then = ¢, Coarse & Medium " Fine
click I f /
or press <Alt>+<A> on the keyboard then click / ,2/
03E
or press |ESC| or <Alt>+<C> on the keyboard ] 7
There are three degrees for |Setup Step| available for setting up the
parameter's value. To select required Setup Step degree just click on it or
use corresponding shortcut on the keyboard:
0 <AIlt>+<R> for Coarse
0 <Alt>+<E> for Medium

appears) then select probe from the
Angle. deqg
here (8 symbols or less) A5 T 13 '
0 <Alt>+<F> for Fine

Probe Delay
To setup the value of Probe Delay the following manipulations are applicable:

Mouse

i
B Click on the corresponding spin II
Keyboard

B Pressing <Alt>+<D> = Probe Delay fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (In the Probe Delay area letter D is underlined)
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« Combined

Angle

Click on Probe Delay = Probe Delay fore color changes to white - thenuse t , - , « , | buttons
on the keyboard

The value of Probe Delay is set in us

The possible values of increment / decrement for Probe Delay are:
0.1 ps - Fine

0.5 ps - Medium

1.0 ps - Coarse

To setup the value of Angle the following manipulations are applicable:

« Mouse

i
Click on the corresponding spin II

[ |
¢« Keyboard
B Pressing <Alt>+<N> = Angle fore color changes to white - then use t , - , « , | buttons on the

keyboard (In the Angle area letter N is underlined)

¢ Combined

Click on Angle = Angle fore color changes to white - then use t , - , « , | buttons on the
keyboard

The value for the Probe Angle is setin degrees

The possible values of increment / decrement for Probe Angle are:
1 deg - Fine

5 deg - Medium

10 deg - Coarse

X-Value

To setup or update the X-Value the following manipulations are applicable:

Mouse

i
B Click on the corresponding spin II
Keyboard

B Pressing <Alt>+<X> = X-Value fore color changes to white - then use t , - , « , | buttons on
the keyboard (In the X-Value area letter X is underlined)

Combined

® Click on X-Value = X-Value fore color changes to white - then use t , - , « , | buttons on the
keyboard

The X-value is setin mm or in
The possible values of increment / decrement for the X-value are:

Resolution Metric Imperial
Fine 1mm 0.04 in
Medium 2 mm 0.08 in
Coarse 10 mm 0.4in
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7.6.5. ISONIC System Setup ...

Click

or press <Alt>+<0> on the
keyboard to start ISONIC Setup
window. The following observations to be
performed in / from the ISONIC Setup window:

ISONIC Pre-Inspection Data |

Describe The Object Under Test. .

Inspection Data. ..

Inztrument. ..

Probe.__.

e setting up Static Parameters and Modes
« setting up Dynamic Parameters and Modes
« start of the Inspection (Scanning)

ISONIC System Setup. .

Cloze
1.5
1
= i 0.5 —‘

. 20 W [ W
Scan Index |] o5 vl Skipht

i ' 2 ' a '
3 Y 3255 Y 1 Y

Weld Thick— WwWeld Width— ploring
' l |I| 3 - GrayScale -

—J—L— Root Coupling Monitor...

ald .l ald X .l Airborne US Velocity.

=
Eu ' 35 ' Probe Location Monitor. _.
¢ Coars = Medium " Fine Alarm Probe Swaveling Monitor. ..
Cloze Start Inzpechion. ..

Setup Static Parameters and Modes

®

There are three degrees for the |Setup Step| available for the setting up the value of
each parameter. To select the required degree click on its name or use the
corresponding keyboard shortcuts:

0 <Alt>+<R> for Coarse

0 <Alt>+<E> for Medium

0 <Alt>+<F> for Fine

To return back to the ISONIC Pre-Inspection... window click on Llose or press

<Alt>+<C> or |[ESC]| on the keyboard
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Scan Index
To setup the value of Scan Index the following manipulations are applicable:

¢ Mouse

i
B Click on the corresponding spin II
« Keyboard

B Pressing <Alt>+<X> = Scan Index fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (In the Scan Index area letter x is underlined)

¢ Combined

B Click on Scan Index = Scan Index fore color changes to white - thenuse t , - , « , | buttons on
the keyboard

The value for the Scan Index is set in mm or in
The possible values of increment / decrement for Scan Index are:

Resolution Metric Imperial
Fine 1mm 0.05in
Medium 2 mm 0.1in
Coarse 5mm 0.5in

Base

To setup the value of Base the following manipulations are applicable:

« Mouse

i
B Click on the corresponding spin II
¢« Keyboard

B Pressing <Alt>+<B> — Base fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Base area letter B is underlined)

¢ Combined

m Click on Base = Base fore color changes to white - thenuse t , - , « , | buttons on the keyboard

The value for the Base is setin mm or in
The possible values of increment / decrement for Base are:

Resolution Metric Imperial
Fine 2mm 0.251in
Medium 10 mm 0.5in
Coarse 100 mm lin
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US Velocity

To setup the value of US Velocity the following manipulations are applicable:

¢ Mouse

i
B Click on the corresponding spin II
« Keyboard

B Pressing <Alt>+<U> = US Velocity fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (In the US Velocity area letter U is underlined)

¢ Combined

m Click on US Velocity = US Velocity fore color changes to white - thenuse t , - , « , | buttons on
the keyboard

The value for the US Velocity is setin m/s or in/ms
The possible values of increment / decrement for US Velocity are:

Resolution Metric Imperial

Fine 5m/s 0.1 in/ms
Medium 100 m/s 1in/ms
Coarse 500 m/s 10 in/ms

®

Typically the shear wave angle beam probes are used for the inspection of welds made of low carbon steel.
For the inspection of austenitic welds the longitudinal wave angle beam probe are applicable. The value of
US Velocity must be setup accordingly

Skip#
To setup the value of Skip# the following manipulations are applicable:

« Mouse

i
B Click on the corresponding spin II
¢« Keyboard

B Pressing <Alt>+<K> = Skip# fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Skip# area letter k is underlined)

¢ Combined

B Click on Skip# — Skip# fore color changes to white - then use t , - , « , | buttons on the
keyboard

®

For the inspection of austenitic welds the longitudinal wave angle beam probe are applicable. The value of
Skip# for such probes must be setup to 0.5
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Weld Thick
To setup the value of Weld Thick the following manipulations are applicable:

¢ Mouse

i
B Click on the corresponding spin II
* Keyboard shortcuts

B Pressing <Alt>+<H> = Weld Thick fore color changes to white - then use t , - , « , | buttons on
the keyboard (In the Weld Thick area letter h is underlined)

« Combined

B Click on Weld Thick = Weld Thick fore color changes to white - thenuse t , - , « , | buttons on
the keyboard

The value for the Weld Thick is setin mm or in
The possible values of increment / decrement for Weld Thick are:

Resolution Metric Imperial
Fine 1mm 0.05in
Medium 2 mm 0.2in
Coarse 5mm 1lin

)

Weld Thick setup — dependence of Nominal Material Thickness (NMT)

Nominal Weld | Typical | Possible

Thickness Probe | value of | Weld Thick setup Note
NMT Angle | the Skip#
5to 30 mm
70° 0.5, 1 Weld Thick = Insonification of the whole volume of the weld
0.2t01.2 in and more NMT
30 to 60 mm
60° 0.5and 1 Weld Thick = Insonification of the whole volume of the weld
1.2t02.4in NMT
= 60 mm
45° 0.5 and 1 Weld Thick = Insonification of the whole volume of the weld
>2.4in NMT
Insonification of the Upper Layer (closest to
=60 mm the scanning surface) of the weld only. The
60° 0.50nly | Weld Thick = ULT | thickness of the said layer - ULT is to be
224in defined as the Weld Thick in order to provide

the better resolution and the optimized
scanning pattern

Insonification of the Upper Layer (closest to

=60 mm the scanning surface) of the weld only. The
70° 0.50nly | Weld Thick = ULT | thickness of the said layer - ULT is to be
224in defined as the Weld Thick in order to provide

the better resolution and the optimized
scanning pattern
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Weld Width
To setup the value of Weld Width the following manipulations are applicable:

¢ Mouse

i
B Click on the corresponding spin II
« Keyboard

B Pressing <Alt>+<D> = Weld Width fore color changes to white - thenuse t , - , « , | buttons on
the keyboard (In the Weld Width area letter d is underlined)

¢ Combined

m Click on Weld Width = Weld Width fore color changes to white - thenuse t , - , « , | buttons on
the keyboard

The value for the Weld Width is setin mm orin
The possible values of increment / decrement for Weld Width are:

Resolution Metric Imperial
Fine 1 mm 0.051in
Medium 2 mm 0.2in
Coarse 5 mm lin

Suppression of the Echoes Caused by Weld Geometry

Click on &I or press <Alt>+<T> on the keyboard to enable / disable the mode of operation providing
suppression of echoes caused by the weld geometry, for example, signals caused by the reflections from the
weld enforcements. The corresponding indication is provided:

a |I| - Suppression of echoes caused by the weld geometry is ON

a |I| - Suppression of echoes caused by the weld geometry is OFF
Colorin alette

To select the color scale (palette) for flaw imaging mouse-operate the combo box under Coloring label or
press <Alt>+<G> and use t , | keys on the keyboard:

|1 - Pseudo "’|
1 - Pzeudo
3 - GrayScale |

Audible alarm of missing coupling

Click on ﬂl or press <Alt>+<M> on the keyboard to enable / disable the audible alarm when missing
the coupling. The corresponding indication is provided:

a - The audible alarm is ON

Q @ - The audible alarm is OFF
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Setup Dynamic Parameters and Modes

Coupling Monitor

Click on _@upling Monitor...| .5 <Alt>+<O> on the keyboard to open the ISONIC Acoustic Coupling

Monitor Setup window.

To setup the value of Reference Signal Excitation Level - - -
the following manipulations are applicable: ISONIC Acoustic Coupling Monitor Setup

Reference Signal Excitation Level
e Mouse

i
B Click on the corresponding spin II
¢« Keyboard

B Pressing <Alt>+<L> = Reference Signal
Excitation Level fore color changes to white -
thenuse t , - , « , | buttons on the keyboard
(In the Reference Signal Excitation Level area
letter L is underlined)

H':f/H eference Signal

¢ Combined

B Click on Reference Signal Excitation Level
= Reference Signal Excitation Level fore color Coupling Monitor OFF
changes to white - thenuse t, - , « , |

buttons on the keyboard Cloze

To setup coupling monitor proceed as below:

« apply the emitter of reference signal and the probe inside the probe holder equipped with emitter(s) of
airborne ultrasound to the object under test using excessive quantity of couplant as it is shown in the
window

« find the threshold of Reference Signal Excitation Level, which is indicated trough the audible alarm if
active and changing color of the Reference Signal Excitation Level horizontal bar indicator (red color
means not sufficient coupling or still low level of excitation)

e add 3% to 7% to the found threshold of Reference Signal Excitation Level

®

Sometime the dimensions of the object under test and its surface conditions don't allow reaching sufficient
coupling indication even if the value of Reference Signal Excitation Level is set to 100%. If this is a case two
or more emitters of reference signal must be connected to Out Cpl socket of ISONIC via special splitter
(order code SE 20220)

To switch the coupling monitor OFF set the Reference Signal Excitation Level to 0% or click on

Coupling Monitor OFF |, /<5 <Alt>+<0> on the keyboard

To return back to the ISONIC Setup window click on Llose or press <Alt>+<C> or

Esc] on the keyboard
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Airborne Ultrasound Velocity

Awborme US Yelocity. . |

Click on or press <Alt>+<A> on the keyboard to open the ISONIC Airborne

Ultrasound Velocity Setup window

ISONIC Airborne Ultrazound Yelocity Setup

Current Airbormne US Yelocity, Current Reszult, mm
m{s Get Short Distance

Cumrent Airborne Zero Offzet,
T Izel Long [ztance
Short Baze

18
Short Base. mm

Cl

To find and setup the actual values of Airborne US Velocity and Zero Offset proceed as below:

e Connect the first receiver of airborne ultrasound to the IN X socket of long cable box
e Connect the second receiver of airborne ultrasound to the OUT Coor socket of probe cable

* Place the receivers on the left or right side of the bar at the distance of 60 mm or 2.5 in (Short Base)

Get Short Distance |

e Click on or press <Alt>+<S> on the keyboard

« Place the receivers on the left or right side of the bar at the distance of 120 mm or 5 in (Long Base)

+  Click on . etLong Distance | or press <Alt>+<L> on the keyboard — this causes the automatic
recalculation indication and setup of the new values for Airborne US Velocity and Zero Offset

To restart the described procedure click on Repeat or press <Alt>+<R> on the keyboard

To return back to the ISONIC Setup window click on Llose or press <Alt>+<C> or

Esc] on the keyboard

®

Perform the Airborne US Velocity Setup at the beginning of the working shift and repeat it only in case of
10°C change of the ambient temperature entire the working shift
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Referring Probe Location Monitor to the Weld Position

Click on | or press <Alt>+<L> on the keyboard to open the ISONIC Probe
Location Monitor Setup window

ISOMIC Probe Location Monitor Setup |

X-Coordinate
14 mm

Adjust to X Value |

X-Yalue

LCloze |

Apply the probe inside the probe holder equipped with emitter(s) of airborne ultrasound to the object under

Adjust to X-Value

test as it is illustrated in the window and click on | or press <Alt>+<A> on the keyboard

To return back to ISONIC Setup window click on Llose | or press <Alt>+<C> or |[ESC] on
the keyboard

®

The described procedure also relates to the machined welds
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Probe Swiveling Monitor Setup

Click on _Frobe Swiveling Monitor.._ | . 055 <Alt>+<S> on the keyboard to open the ISONIC Probe

Swiveling Monitor Setup window
ISONIC Probe Swiveling Monitor Setup
Click

or press <Alt>+<S> on Swiveling Momtor Status

Swiveling Monitor ON
Check Probe Swiveling

Click

or press <Alt>+<N> on Don’t Check Probe Swiveling
the keyboard to switch Probe

Swiveling Monitor OFF —
i

To setup the value of the Limit for Probe Swiveling Limit for Prob
. . . . . Limit for Frobe
Angle the following manipulations are applicable: S, ol

Swiveling Angle, deg

¢ Mouse

i
B Click on the corresponding spin II

« Keyboard

B Press <Alt>+<L> = Limit for Probe Swiveling Angle fore color changes to white - thenuse t , -,
« , | buttons on the keyboard (In the Limit for Probe Swiveling Angle area letter L is underlined)

¢ Combined

m Click on Limit for Probe Swiveling Angle = Limit for Probe Swiveling Angle fore color changes
to white - thenuse t , - , « , | buttons on the keyboard

To return back to the ISONIC Setup window click on Llose or press <Alt>+<C> or
Esc] on the keyboard

®

Probe Swiveling Monitor must be switched OFF if using single emitter of airborne ultrasound
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Echo Amplitude Color Coding Protocol

While scanning each echo amplitude is represented by the corresponding color of the appropriate segment of
flaw image in 2 dB steps over 24 dB range

The following protocols for the color coding of echo amplitude may be used:
B Standard Level Linear Normalizing — the echo amplitude is normalized with respect to the 50%

of A-Scan Height. Normalization law is:
i 0
Color _Index =6 +Int Tx (20 xLog,, Echo _ Height, /oj
2 50%

100%

Echo
Height

+

¥

+

+

+

N

+

+
A

Pt o+ 4+ o+ o+ o+ 4+
o+ o4+ o+ + o+ o+ H 4

Hormalization Lewvel (50°%)

According to the above normalization law there are 13 colors having index from 0 to 12, each color
covers echo variations over 2 dB sub-range:

Color Index Echo Height (EH) in % of the Color/ dB
A-Scan Screen Height
0 EH<125% - 12
1 12.5% <EH<15.8 % -10
2 15.8% <EH<19.9 % -8
3 19.9% <EH <25.0 % -6
4 250% <EH<315% -4
5 31.5% <EH <39.7 % -2
6 39.7 % <EH <50.0 % 0
7 50.0 % <EH < 62.9 % 2
8 62.9 % <EH <79.2 % 4
9 79.2 % < EH < 100.0 % 6
10 100.0 % < EH < 125.6 % 8
11 125.6 % < EH < 158.1 % 10
12 158.1 % < EH 12
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Standard Level TCG Normalizing — the echo amplitude is normalized with respect to the 50% of
A-Scan Height while TCG is active. Normalization law is:
Echo _ Height,%ﬂ

Color _Index =6 +Int 1 X(ZO xLog,,
2 50%

+

T

+

+

+

N

+

+
A

R
N T S )

Hormalization Level (50%)
Recommended TCG Setup Level

According to the above normalization law there are 13 colors having index from 0 to 12, each color
covers echo variations over 2 dB sub-range:

Color Index Echo Height (EH) in % of the Color/ dB
A-Scan Screen Height
0 EH<12.5% -12
1 125 % <EH < 15.8 % -10
2 15.8 % <EH < 19.9 % -8
3 19.9 % <EH < 25.0 % -6
4 25.0%<EH<31.5% -4
5 31.5% <EH<39.7 % -2
6 39.7 % <EH < 50.0 % 0
7 50.0 % < EH < 62.9 % 2
8 62.9% <EH<79.2% 4
9 79.2 % < EH < 100.0 % 6
10 100.0 % <EH < 125.6 % 8
11 125.6 % < EH < 158.1 % 10
12 158.1 % < EH 12

®

O TCG mode must be active

O It's recommended to provide TCG setup at the 50% of the A-Scan Screen Height
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B DAC Normalizing — the echo amplitude is normalized with respect to the corresponding DAC
level. Normalization law is:

1 [o)
Color _Index =6 +Int %x(zo xLog,, Echo _ Height, /oj

DAC _Level,%

EH#1
DACH2

DACH

100%

EH#2

+ 4+ + o+ &+ [+ [+
+|+ + o+ H O+ [+ [+
++ o+ o+ b+ [+ [+

+
+
+
+
+
+
+
+

ot

Tl R e A L
|+ o+ o+ 4+ [+ [+
AL R

EH# - Echo Height #1
DACH - DAC Level Corregponding to the Echo #1
EH#? - Echo Height # 2
DACH? - DAC Level Corresponding to the Echo # 2

According to the above normalization law there are 13 colors having index from 0 to 12, each color
covers echo variations over 2 dB sub-range:

Color Index Echo Height (EH) with Color/ dB
respect to the
Corresponding DAC Level
0 EH/DAC < 0.250 -12
1 0.250 < EH/DAC < 0.316 -10
2 0.316 < EH/DAC < 0.398 -8
3 0.398 < EH/DAC < 0.500 -6
4 0.500 < EH/DAC < 0.630 -4
5 0.630 < EH/DAC < 0.794 -2
6 0.794 < EH/DAC < 1.000 0
7 1.000 < EH/DAC < 1.258 2
8 1,258 < EH/DAC < 1.584 4
9 1.584 < EH/DAC < 2.000 6
10 2.000 < EH/DAC < 2.512 8
11 2.512 < EH/DAC < 3.162 10
12 3.162 < EH/DAC 12

®

The DAC normalizing is supported by hardware configurations based on the internal flaw
detector PC card either UDS 3-3 or UDS 3-4 or USLT 2000. It may not be implemented if
using the external ultrasonic flaw detector
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B DGS Normalizing — the echo amplitude is normalized with respect to the corresponding DGS
level. Normalization law is:

i (o]
Color _Index =6 +Int %X(ZOXLog Echo_Helght,/oj

" DGS _Level,%

EH#
DGSH2

OG5

100%

+ o+ At 4+ o+ + 4

+
+
w
+
+
+
+
+

4+ + o+ A o+ [+ |+
++ &+ o+ o+ [+ |+

S ¥+ + + + B O+ F |+
|+ o+ o+ [+ [+
T I S S T O
[+ o+ |+ |+

s

EH® - Echo Height #1
DG5S - DGS Level Corresponding to the Echo #1
EH#2 - Echo Height # 2
DGS#2 - OGS Level Corresponding to the Echo #2

According to the above normalization law there are 13 colors having index from 0 to 12, each color
covers echo variations over 2 dB sub-range:

Color Index Echo Height (EH) with Color/ dB
respect to the
Corresponding DGS Level
0 EH/DGS < 0.250 -12
1 0.250 < EH/DGS < 0.316 -10
2 0.316 < EH/DGS < 0.398 -8
3 0.398 < EH/DGS < 0.500 -6
4 0.500 < EH/DGS < 0.630 -4
5 0.630 < EH/DGS < 0.794 -2
6 0.794 < EH/DGS < 1.000 0
7 1.000 < EH/DGS < 1.258 2
8 1.258 < EH/DGS < 1.584 4
9 1.584 < EH/DGS < 2.000 6
10 2.000 < EH/DGS < 2.512 8
11 2.512 < EH/DGS < 3.162 10
12 3.162 < EH/DGS 12

®

The DGS normalizing is supported by hardware configurations based on the internal flaw
detector PC card either UDS 3-3 or UDS 3-4 or USLT 2000. It may not be implemented if
using the external ultrasonic flaw detector
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Follow the table below to select the required Echo Amplitude Color Coding Protocol

Echo Amplitude
Color Coding What is necessary
Protocol

DGS Normalizing o Internal flaw detector PC card UDS3-3 or UDS3-4 or USLT 2000

DAC/TCG/DGS Mode Setup: DGS (refer to the paragraph 5.4.13 or
5.4.14)

0 Meas Value Setup: AVC(A) (submenu MEASURE in the Pulser
Receiver window - refer to the paragraphs 5.4.15 and 5.4.16)

Internal flaw detector PC card UDS3-3 or UDS3-4 or USLT 2000

DAC Normalizing o DACI/TCG/DGS Mode Setup: DAC (refer to the paragraph 5.4.11 and
5.4.12)

0 Meas Value Setup: AVC(A) (submenu MEASURE in the Pulser
Receiver window - refer to the paragraphs 5.4.15 and 5.4.16)

All possible hardware configurations

DAC/TCG/DGS Mode Setup: TCG (refer to the paragraph 5.4.11 and
5.4.12 for the internal flaw detector PC card or to the corresponding
chapter of the external ultrasonic flaw detector operating manual)

Standard Level TCG
Normalizing

All possible hardware configurations

DAC/TCG/DGS Mode Setup: OFF or Update (refer to the
paragraph 5.4.11 and 5.4.12 for the internal flaw detector PC card or to
the corresponding chapter of the external ultrasonic flaw detector
operating manual)

Standard Level
Linear Normalizing
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Start Inspection Procedure (Scanning)

Scanning Schemes

12-SONIC software package supports 2 (two) scanning schemes:

Scanning Scheme 1 — scanning above the material adjacent to the weld (suitable for all hardware
configurations)

Puf:itiun 2

Position 1

X-¥alue

T

The closest location (Position 1) of incidence point with relate to the weld edge:
Position 1 = X-Value
The farthest location (Position 2):
Position 2 = 2 * Skip# * Material Thickness * Tan (Angle)
Scanning Scheme 2 — scanning above the material adjacent to the weld and above the machined weld

(Internal flaw detector card either UDS 3-3 or UDS 3-4 or USLT 2000 required)
Pu?itiun 2

Po=sition 1

-V alue

Weld Width

The closest location (Position 1) of incidence point with relate to the weld edge:
Position 1 = — Weld Width
The farthest location (Position 2):

Position 2 = 2 * Skip# * Material Thickness * Tan (Angle)
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Flaw Imaging

12-SONIC software package supports 2 (two) techniques for the flaw imaging:

I SAFT imaging based on dynamic correlation analysis between sequences of

probe locations and swiveling angles and received echoes (all hardware configurations)

I Raw imaging (Internal flaw detector card either UDS 3-3 or UDS 3-4 required)

The following manipulations start the inspection procedure (scanning):

Scanning Scheme 1 Start Inspection. ..

and Click on or press <Alt>+<I> on the keyboard

Scanning Scheme 2 Press and hold <Shift>+<T> on the keyboard
and

Click on Start Inspection. ..

or press <Alt>+<I> on the keyboard
Release <Shift>+<T> on the keyboard

Scanning Scheme 1 Press and hold <Shift>+<M> on the keyboard
and

Click on __2tartInspection... |, oo <Alt>+<I> on the keyboard
Release <Shift>+<M> on the keyboard

Scanning Scheme 2 Press and hold <Shift>+<N> on the keyboard
and

Click on __2tartInspection... |, oo <Alt>+<I> on the keyboard
Release <Shift>+<N> on the keyboard
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7.7. Inspection

The typical screens for the inspection of the weld using the 12-SONIC Inspection SW Package are shown
below and comprehensively explained in the paragraph 2.1 of this Operating Manual

ISONIC Ingpection

+12 4B
+10 4B
+2 dB
+& dB
+4 4B §
+2 dB

+ o+ o+ 4+ 4+
+ o+ + + 4+ 4+ 4+ o+
+ o+ + + 4+ 4+ 4+ o+

+ o+ o+ o+ o+ 4+ 4+

+ + F + + + o+ o+

+ + + + + + + +

+ + + + + + + +

+ 4+ + + + 4+ o+ o+

+ o+ o+ + o+ o+ o+ 4

0 dB
-2 dB
44B
6 dB
-8 dB

10 4B

-12 4B

Echo Amplitude
Color Beale

ISONIC Inspection

+12 4B
+10 4B
+3 dB
+6 dE
+4 dE |}

+oF o+ o+ o+ o+ o+

+oF o+ o+ o+ o+ o+

+oF o+ o+ o+ o+ o+

+ F + + o+ o+

+ + + + + + + +

+ + + + + + + +

ISONIC On-Line Imaging by Dr.Garn Pazsi

Scanning Pattemn

Coupling OK
160 .T op I"."'iewl .
0— - =%
450 L 3 _
o Omm —— gideView  280mm—)
] =z ‘ﬂ- £
20 EES 55

+ o+ + + o+ 4+ o+ 4+

Coupling OK

L+ + + + + + 4+ +

Top Yiew

+2 dB

0dB
-2 dB
-4dB
-6 dB
-5 dB
-10 4B

-12 dE

Echo Amplitude
Color Bcale

=0 mirm

20!

15.0—

—-15.0

Side

Cloze

End

Save_ . | Zoom InI EI% |

The target of the operator is to completely "paint" over the Scanning Pattern area providing the necessary
testing integrity. The defects are recorded and imaged automatically upon receiving the relevant echoes
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The following controls are available while scanning:

. End and Side

- clicking on the appropriate button or pressing

<Alt>+<E> or <Alt>+<S> on the keyboard highlights the End View or Side View along with the Top
View and Scanning Pattern permanently presented in the ISONIC On-line Imaging window

. &l - click on this button or press <Alt>+<S> on the keyboard to save a file containing inspection
data. For the file placement and naming proceed according to the paragraph 5.4.19 of this Operating

Manual

Zoom In

Imaging window

Clear

ISONIC On-Line Imaging window

Cloze

- click on this button or press <Alt>+<C> or
ISONIC Setup window

Esc

- click on this button or press <Alt>+<Z> on the keyboard to zoom the ISONIC On-Line

- click on this button or press <Alt>+<R> on the keyboard to reset to background in the

on the keyboard to return back to the
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Inspection Note 1

Background image of Scanning Pattern and Indication of the Current Probe Position depend on the selected
scanning scheme:

|Scanning Scheme 1

Scanning Pattern

A l Current Pozition
] X-value

Weld Width
Farthest Position
|5canning Scheme 2
Scanning Pattern
% S !
I! / Paint 2 Point 3 Point 4
e Point 1

s

Inspection Note 2

I Initial Gate Setup for the "above
| weld" probe position

i ——

+
+
+
+
+
+
+
+

T4+ o+ o+ o+ 4+
{4+ o+ + o+ + 4
4o+ + o+ F o+ o+ o+
-+ + + + + + + + 4
L+ + + + &+ + + + +

It may occur that the falling edge of initial pulse or reverberations caused by the initial pulse will not allow to
process echoes while the probe is situated above the machined weld. To resolve the problem it is necessary
to tune the gate threshold and delay for the "above weld" probe positioning through the pressing

<Shift>+<1 >, <Shift>+< - >, <Shift>+< — >, <Shift>+<| > on the keyboard:

I Corrected Gate Setup for the
| "above weld" probe position

o+ 4+ o+ 4+ F o+ o+

+ o+
+ o+
+ o+
+ +
+ o+
+ o+
+ o+
+ o+
+ o+
f

I S S -
+ + 4+ + F + + 4

=
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Inspection Note 3

It is possible to pause scanning and recording of the inspection data and then to evaluate echoes trough the
varying gain if using the internal flaw detector PC card. To proceed press <Shift>+<Z> on the keyboard: the
additional gain-varying window appears

|SOMIC On-Line Imaging by Dr.Garr Passi
Scanming Pattern
+ o+ + + o+
+ 4+ + 4+ o+
+ o+ + o+ o+
+ o+ + + o+
+ o+ + + o+
P o+ 4 Coupling OF
N Top View
155 - - -
0= _
-15 T T T T T T T T T
—0 140 mim —
Side Yiew
|:| 1 1 1 1 1 1 1
! - :
 EdB v 2dB 148 | i
100 T T T T T T T T T
Cloze |
Save. . Zoom In Clear

To vary the value of Gain the following manipulations applicable:

¢ Mouse

i
B Click on the corresponding spin II

e Keyboard

B Pressing <Alt>+<G> = Gain fore color changes to white - then use t , - , « , | buttons
on the keyboard (In the Gain the letter G is underlined)

¢ Combined

B Click on Gain = Gain fore color changes to white - thenuse t , - , « , | buttons on the
keyboard

Cloze

To continue scanning and recording of the inspection data click on or press

<Alt>+<C> or [ESC] on the keyboard — the value of Gain returns to the default level automatically
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7.8. Postprocessing

7.8.1. Start

The empty ISONIC Postprocessing window appears when activating it from the ISONIC Control Menu

ISONIC Postprocessing

Open.._.

Show Enmany Information

To Start Postprocessing
Print Inspection Hepork Click {Dpen}

Image Brocessing

Cloze

- T

¢ Click on Lpreto | or press <Alt>+<0> on the keyboard to start Postprocessing Mode
- proceed according to the paragraph 5.4.20 of this Operating Manual for opening a file

« Click on e | or press <Alt>+<C> or press [ESC] on the keyboard to return back
to ISONIC Control Menu
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7.8.2. Postprocessing Procedures
After loading results from file the following screen appears:

ISONIC Inspection ¢ ISONIC Postprocessing

Scanning Pattern

Open

+12 4B mary Information

Hiode
+i dB -

+& 4B
4 @B  TopView
+2 dB : - =
0 dB | - - -
-2 dB ~ SideView  220mm—
-44B ] :
r = e B
-6 dB _Em:l View
2 dB 0]
-10dB E—-zn.u
12 4B
Echo Amplitude
Colot Scale

«  Click on _>how Primary Information | o< <AIt>+<P> on the keyboard to preview the pre-inspection

data including description of the object under test, inspection data, operator's comments and scope of
inspection, ultrasonic flaw detector setup, probe information and ISONIC system setup

«  Click on __rint Inspection Beport |, o5 <Alt>+<R> on the ISONIC Postprocessing
keyboard to manage printouts — the corresponding buttons block
appears:

o Click
or press <Alt>+<W> on the keyboard to print the
complete Inspection Report Print Whole Report

O Click '
or press <Alt>+<G> on the keyboard to print the graphical part of
the Inspection Report only Print Graphicz Only

o Click :

or press <Alt>+<P> on the keyboard for the
Printer Setup Printer__.

Q  Click

or press <Alt>+<N> or |[ESC| on the keyboard to decline printing

« Clickon Image Processing

keyboard to start Image Processing

| or press <Alt>+<I> on the

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 255 of 550



7.8.3. Image Processing

USOLIIT e o ISONIC Image Processing

Zoom  Meazurements  Filtenng  Profiing  Coloring | Print Exit

Filtration Level: No Scanning Pattern
+12 dBE Filtration

+10 dBE Profiling: OFF
+2 dE
+& dB
+4 4B
+2 4B
0dB - _
2 dB -
_AdE FOmmo Side View
sa [ o - a |
-2 dB End View

10 dB ]

12 dB

Echo Amplitude
Color Becale

.T op :'Iul"iewl

The Image Processing Menu Bar provides 7 opportunities:
« Profiling — slicing the volume with the captured defects images in 3 planes

« Filtering — redrawing defect images with suppressing the segments corresponding to echo amplitudes
below user-selected threshold level

« Measurements — measuring the coordinates and projection sizes for each defect and the distances
between defects at any user-selected threshold

e Zoom — zooming, printing and filtering any region of Scanning Pattern, Top View and Side View,
simultaneously or separately with automatic detection of highest echo in the user-selected region of
interest

e Coloring — redrawing defect images referring to a newly selected color scale (palette)

e Print — printing processed images

« Exit — return back to unprocessed presentation of inspection results

Some screenshots below illustrate Image Processing hints
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Profiling
LX — Profiling

Profiling 2 LX-Profiling

q | Frofiing  Connmig

' - Profiling
v Prafiling OFF
[TTETTTTT

ISONIC Image Processing

Zoom  Measurementz  Filtering  Profiing  Caolaring— Print Exit

Filtration Level: No Scanning Pattern
Filtration
©0gg00° L2 Y

Profiling: ON°®
L=7bmm, X=-2. Emmo

.T op }Jiewl

ISideI\I’iEHr

End View

ol —2 1

As a result:
o two orthogonal lines appear above the Top View
o0 the mouse pointer is "sticked" to the crossing point of the said lines

0 both lines may be moved up / down and left / right correspondingly by the mouse or touch screen stylus
or buttons 1 | - € on the keyboard

the crossing point coordinates display appears

the horizontal line and its X-coordinate provide representing of the corresponding sectional Side View
o the vertical line and its L-coordinate provide representing of the corresponding sectional End View

Release the touch screen stylus or left mouse click or press Enter]on the keyboard to fix the obtained
sectional Side View and End View and free mouse pointer for the further procedures

To interrupt the LX-Profiling procedure right mouse click or press |ESC on the keyboard
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Y- Profiling (Slicing)
Profiling 2 Y-Profiling

Prafiing  Colum,

v L - Profiling

Prafiling OFF
T 1T 1Tr7

i ISONIC Image Processing

Zoom  Measzurements  Filtering  Profiing  Calaring — Print

Filtration Lewvel: No
Filtration

FProfiling: ON
=16 9mm

E xit

Sc:anning F‘attem

Iy
J

[
-

—
-

.T op I".I"iewl

As a result:

two horizontal slicing lines reflecting the depth of the slice plane appear above the Side and End Views
the mouse pointer is "sticked" to the horizontal line above the Side View

o the display of the slice depth appears

0 both horizontal lines may be moved up / down synchronously by the mouse or touch screen stylus or
buttons t | on the keyboard
o the reflectors matching with the slice plane are only visible in the sectional Top View

o

Release the touch screen stylus or left mouse click or press Enter
threshold and free the mouse pointer for the further procedures

on the keyboard to fix the selected

To interrupt the Y-Profiling (Slicing) procedure right mouse click or press Esc

on the keyboard

Profiling - Profiling OFF switches the active profiling function off
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Filtering

Filtering > Selected Amplitude Threshold

Q\Sfa rteS_U't all | 1ISONIC Image Processing
efects images e m , , ;
segments Zoom  Measurements | Filtering  Profiing  Caloring Print - Exit
i . . > 12 dB
corresponding to Filtration Level: Scanning Pattern
the echo Filtration » 10 dE
amplitudes below > 8dB
selected Profiling: ON > 6 dB
Threshold are L=7bmm, X=-2.6m|BSai
erased in the Top 5 2 4B
View, Side View,
. = 0dB
and the End View s 2dB

» -4 dB

ITup :'Iul"iewl .
> -6 dB —
»-10dB - =
v Mo Filtering . . - A . .
Side View ~ 2Z0mm—
End View
I:I: * * * * I
Top View 1
20.0 o TIoW onl 2t
1 = i 200— —-20.0
jo—| = -
EIII.EI- . . . . . = . .
F— 0 mm Side View 220 mm—
|:|- " " " " " L " " "
n—
End View
I:I: ’ : ’ ’ o
o2
20.0— —-20.0

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 259 of 550



Measuring defects' coordinates and projection sizes

Measurements - Selected Measurements Direction

For example: Measurements - L-Coordinate, Projection Length

As a result:

o the first reference
line appear with the
mouse pointer
"sticked" to it

0 depending on the
selected
Measurement
Direction the first
reference line be
moved either up /
down or left / right by
the mouse or touch
screen stylus or
buttons t | or > €
on the keyboard

o the coordinate of the
first reference line is
shown under the "L-
Coordinate" or "X-
Coordinate" or "Y-
Coordinate - Depth"
label while guiding

e —
Measurements  Fieu...,

L-Coordinate, Projection Length
#-Coordinate, Projection Width
-Coordinate - Depth, Projection Height

.T op I'1|I’iewl

-\.‘%-__

a

¥ .5 ide I'?'ienr

220 mrm—

—

End Yiew

0]

20.0—

20— —

—-20.0

along the
corresponding
Measurement
Direction

Release the touch screen
stylus or left mouse click

or press [Enter] on the

keyboard to fix the
position of the first
reference line

As a result

o0 the second
reference line
appear with the
mouse pointer

.T op I'fiewl

| P -

-

Sl view

230 mm—,

End View

20—2—

20.0—

——-20.0

"sticked" to it

o depending on the selected Measurement Direction the second reference line be moved either up /
down or left / right by the mouse or touch screen stylus or buttons t | or 2 € on the keyboard

o the relative coordinate of the second reference line with respect to the first reference line is shown
under the "Projection Length" or "Projection Width" or "Projection Height" label while guiding along

the corresponding Measurement Direction

Release the touch screen stylus or left mouse click or press |Enter

the first reference line

on the keyboard to fix the position of

To interrupt the Measuring defects' coordinates and projection sizes procedure right mouse click or

press |ESC on the keyboard
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Redrawing defects' images using a new color scale (palette)
Coloring > Selected Palette
ISONIC Inspection d

ISOMIC Image Processzing
Zoom  Measurements  Filkering  Profiing | Coloring  Print - Exit

. . v Pzeud
Filtration Level: No —— ing Pattern

+12 dBE Filtration Thermal C 3
GrayScale .

+10 dBE Profiling: OFF Custamized »

o ORI
6B biuitigd
+4 dE
+2 dB

0 dB - _

-2 4B -
AdB = 0 mm Side View 220 mm—

ITup I‘Jiewl

-6 dB | e - om0 |
-8 dB
-10 4B
124B

Echo &Amplitude
Color Secale

Lo et § ISOMIC Image Proceszing

Zoom  Measurements  Filtering  Profiing  Coloring  Frink Exit

Scanning Pattern

+12 dB
+10 dB
+3 dB
+6 dB
+4 dB
+2 dB
0 dB
2 dB
4dB
6 dB
2 dB
10 dB

| |-12dB

Echo Amplitude
Zolor Jeale
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Print the postprocessing pages

i

The postprocessing page may be printed at any moment, for example, after the necessary 3 _Fiint. E¢

slicing, filtering measuring and coloring procedures are finalized. Click on Print to proceed: ]
1 ——

Zoom
%‘ Zoom -> Selected Zoom Area
2I:II:I|T| MEEISLJII:lul:l e
Soaming i The selected Zoom Area appears in the additional window. The images from
Top Yiew zoom windows may be filtered and printed
Side Yiew

IS0 IL e e ISONIC Image Processing

Zoom  Measurements  Filterning  Profiing  Coloring  Prink Exit

Scanning Pattern
ARERERERT  "=E=F G pEREREN

+10 ] ﬂ

Echo Amplitude
Color Bcale
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8. Operating 'Expert' Software Package -
ISONIC Expert

The contents of this chapter is valid for the
EXPERT SW Package version 5.0.0.15 or higher
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8.1. Preparing for the Inspection

Follow the instructions of paragraph 7.1 of this Operating Manual and to the figures below
Short and long bar for the receivers of airborne ultrasound

It's possible to use either short or long bar for the receivers of airborne ultrasound while running the EXPERT
Inspection SW Package. The value of Base (the distance between two receivers of airborne ultrasound) may
be from 100 to 240 mm or 4 to 10 in. The short bar is required if the value of Base does not exceed 200 mm
or 8 in. If this is a case then the distance between the receivers is defined as:

Base =100 + Pos1 + Pos2, mm
or
Base =4 + Pos1 + Pos2, in

The long bar is required if the value of Base is more than 200 mm or 8 in. If this is a case then the distance
between the receivers is defined as:

Base =200 + Pos1 + Pos2, mm
or
Base = 8 + Pos1 + Pos2, in

In the above formulas Pos1 and Pos2 are the coordinates of the receivers taken form the left and right
scales of bar correspondingly

Placement of the short ruler:
Long Cable Box

8.2. Start Up

5
Double click on the icon ﬂ.- k1 located on the ISONIC desktop

8.3. Operating the software: general hints
Refer to the paragraph 7.3 of this Operating Manual

8.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual

8.5. ISONIC Control Menu

Refer to the paragraph 7.5 of this Operating Manual
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8.6. Pre-Inspection
Refer to the paragraph 7.6 of this Operating Manual and to the figures below

ISONIC Setup

5 mm

Weld Thick—

' 1 - Pseudo

Coupling Monitor._.

Setup Step
" Coarze * Medium 1 Fine

Close Start Inspection. ..

Scan Index providing high frontal resolution

To provide high frontal resolution the value of Scan Index may be setup to 0.25 or 0.5 mm / 0.01 or 0.02 in
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The Defect Outlining Technology (DOT)

The EXPERT Inspection SW Package is additionally featured with the Defect Outlining Technology (DOT)
mode of operation based on the capturing of the Raw Data B-Scans whilst scanning multiply above the
numerous weld cross-sections selected by an operator. This allows acquiring maximum possible information
about the indications found: all A-Scans are captured entire the DOT scanning and may be recovered then
off-line and utilized for the defect outlining and pattern recognition through the virtual rescanning

Start Inzpechion. ..

The additional key-ins will be required upon clicking on the button opening the
intermediate Raw Data B-Scan Pre-Setup window, said key-ins are necessary for the characterization of the
weld defects more precisely while utilizing DOT mode. If the Scanning Scheme 1 was selected as it is
described in the paragraph 7.6.5 of the present Operating Manual (scanning above the parent material
adjacent to the weld) then the Raw Data B-Scan Pre-Setup window looks as below

ISONIC Setup

0.54

. . |
Raw Data B-5can Pre-Setup

| Root offzets

Top Top
_ 'y
5 mm —
NN
'y
4 mm —
Bottom Bead Width
'y
T 10mm %
__ Bottom ‘Bottom Bead Width ¥
) r 1] 9 Cancel

[ =% TEERER - ¥ eR RWERER ¥ Frobe Location Monitor. .
Setup Step

i~ Coarse &+ Medium 1 Fine

Start Inspection. .

Cloze

Top Root Offset
To setup the value of Top Root Offset the following manipulations are applicable:

* Mouse

Fy
B Click on the corresponding spin j
« Keyboard

B Pressing <Alt>+<T> = Top fore color changes to white - then use t+ , - , « , | buttons on the
keyboard (In the Top area letter T is underlined)

+ Combined
B Click on Top = Top fore color changes to white - thenuse t , - , « , | buttons on the keyboard

The value of Top Root Offset is set in mm or in with the increment of 1 mm or 0.05 in correspondingly
between 0 and 30% of the WeldThick (refer to the paragraph 7.6.5 of this Operating Manual)
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If the Scanning Scheme 2 was selected as it is described in the paragraph 7.6.5 of the present Operating
Manual (scanning above both the machined weld cap and the adjacent material) then the value of Top Root
Offset is automatically setup to 0 and may not be modified prior to the scanning

Raw Data B-5can Pre-Setup |

| Root offsets
i
0 mm =
Bottom
'
4 mm —
Bottom Bead Width
ry
i 10 mm
Bottom Bottom Bead Width B
) I oK Cancel |

Bottom Root Offset
To setup the value of Bottom Root Offset the following manipulations are applicable:
« Mouse

Fy
B Click on the corresponding spin j
« Keyboard
B Pressing <Alt>+<B> = Bottom fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (In the Bottom area letter B is underlined)
+« Combined
B Click on Bottom = Bottom fore color changes to white - then use t , - , « , | buttons on the
keyboard
The value of Bottom Root Offset is set in mm or in with the increment of 1 mm or 0.05 in correspondingly
between 0 and 30% of the WeldThick (refer to the paragraph 7.6.5 of this Operating Manual)
Bottom Bead Width
To setup the value of Bottom Bead Width the following manipulations are applicable:
* Mouse

F
B Click on the corresponding spin j
* Keyboard
B Pressing <Alt>+<W> = Bottom Bead Width fore color changes to white - thenuse t , - |, « , |
buttons on the keyboard (In the Bottom Bead Width area letter W is underlined)
e« Combined

® Click on Bottom Bead Width — Bottom Bead Width fore color changes to white - thenuse t , — ,
« , | buttons on the keyboard

The value of Bottom Bead Width is set in mm or in with the increment of 1 mm or 0.05 in correspondingly
between 0 and 100% of the WeldWidth (refer to the paragraph 7.6.5 of this Operating Manual)

Click on oK or press <Alt>+<K> or [ENnter] on the keyboard upon completing with the settings in

the Raw Data B-Scan Pre-Setup window to start scanning

Click on L] or press <Alt>+<C> or Esc] on the keyboard to return to the ISONIC Setup window
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8.7. Inspection

Refer to the paragraph 7.7 of this Operating Manual to scan the whole selected weld length

Upon detecting an indication the Defect Outlining Technology (DOT) may be applied through the scanning
multiply above the cross-sectional slice containing the indication found and capturing of the Raw Data B-
Scan. For that purpose place the probe above the cross section where the indication was found and click on

H or press <Alt>+<B> on the keyboard. The proper placement of the probe may be ensured through the
getting again the echo just prior to the clicking on H

ISOMIC Expert
ISONIC On-Line Imaging by Dr_.Garn Passi

Scanning Pattern
S LI e

+1EfldB|

+2 dB
+6 dB
+4 dB
+2 dB
0 dB °—]
o dB -15.0 —
-4dB 0]
6B % S
-8 dB

-10 dB

-12 dE

Echo Amplitude
Color Becale

oy

+ + + + +T+ o+
+ o+ T+ o+ o+

I
|

+
+
+
+
+
+
+
+

T+ + + 4+ + + + 4 o+
L+ + + 4+ + + + + +
L+ + 4+ + + + 4
+ H o+ 4+ o+ + + + o+
L+ o o+ o+ + + + 4

I

Top View
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As a result the DOT window appears representing the cross sectional slice of the weld and adjacent material
along with:

O Coordinate L of the selected cross sectional slice along the weld axis

O Width of the selected cross sectional slice, which is equal to the value of Scan Index designated in
the ISONIC Setup window (refer to the paragraph 7.6.5 of the present Operating Manual) before the
scanning

a Current probe position above the selected cross sectional slice

Current A-Scan

a Current trace of the probe's central beam in the selected cross sectional slice, said trace is
modulated point by point according to the signal's amplitude in the current A-Scan

O

Q Weld geometry defined through the WeldThick and WeldWidth designated in the ISONIC Setup
window and through the Top Root Offset, Bottom Root Offset, and Bottom Bead Width
designated in the Raw Data B-Scan Pre-Setup window

L =131.0 mm

=
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It's necessary to scan multiply forward and back above the selected cross sectional slice to acquire the
maximum of raw data A-Scans optimizing them for the better signal appearance. As a result the raw data B-
Scan with the sharply outlined defect will fill the End View of the cross sectional slice:

ISONIC Expert

+ o+ o+ o+ + o+ o+
+ o+ + + +F o+ o+ o+
+ + + +7+ + + + +
T O & S S S
+ + 4 + + + + + +

_;+++++++++

L+ A + + + + + + +

(=1 ==L _=}§CI|EjEs

15.0

L
=
i
o

g

L =131.0 mm

The following controls are available in the DOT window:

| BN )] e el o) )

a , , , - clicking on one of these buttons will designate the
active palette representing the signal amplitude on the raw data B-Scan
a Z]. clicking on this button will erase the raw data B-Scan and clear the DOT window while the

DOT mode will remain still active

a 1. clicking on this button will erase the raw data B-Scan and return to the scanning mode
(ISONIC On-Line Imaging window) without storing the DOT data

a = - clicking on this button will store completely the DOT data as a part of the whole weld
inspection data including Top, Side and End Views and return to the scanning mode (ISONIC On-
Line Imaging window)
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®

Scanning violations interrupting the data acquisition whilst in the DOT window:

O Placement of the probe aside of the selected cross sectional slice. In that case the actual probe
position will be still indicated in the Top View plane while the probe itself will not be shown in the End

View plane:
ﬂ?‘:__ ﬂ?‘:__
| | [&]=]=] | | [&]=]=]
e el ey R L BT " e e i ey R L BT "
& &

O Improper probe orientation. This violation will be automatically detected if the Probe Swiveling Angle
Monitor was activated before start scanning (refer to the paragraph 7.6.5 of the present Operating
Manual). If this is a case then the actual probe position will be still indicated in the Top View plane
along with the improper probe orientation sign I or 7 while the probe itself will not be shown in the
End View plane:

O Coupling loss. This violation will be automatically detected if the Acoustic Coupling Monitor was
activated before start scanning (refer to the paragraph 7.6.5 of the present Operating Manual). If this
is a case then the probe position will not be indicated in the Top View plane and the probe itself will
not be shown in the End View plane. The No Coupling message will appear in the Top View plane
image:

Q A combination of the above
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The cross section with the already stored DOT data will be highlighted by the upon returning

to the ISONIC On-Line Imaging window:
ISONIC Expert

+ o+ o+ + o+ v+
+ o+ o+ .4+ o+ o+
+ o+ o+ S+ o+ o+ o+
E b o+ o+ o+ o+ o+
+oH o+ o+ o+ o+ o+ o+
o+ o+ o+ o+ o+ o+

]
i--_II

Scanning Pattern

=
I

Top Viey

ISONIC On-Line Imaging by Dr.Garn Pazssi

by

-10 4B
19 4B Side End
Echo Amplitude Cloze Save... Zoom In | Clear |
ColorBcale

It's possible to store practically unlimited number of the raw data B-Scans entire the scanning session for
each cross sectional slice one by one selected by the operator as it is illustrated by the sequence of the

screenshots below

# ISONIC Screenshot

Comments

15 UHIL [En-Liree Imagersg by L lsaim Passs
Scannreg Pafzn
+12 dB
+10 dE
+2 db
+ dR
= dE
+2 B
0 dE

-2 dB 1 [ i
-4 dE ] B .

-6 db H

-2 dB
10 dE
-12 dB |

Echo Anphtads

Calor Seale

Continuing
scanning and
detection of the
next indication >

click on H
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ISONIC Screenshot

Comments

I1SNHIL [ apert

=== 1T ==C_ =1 e

LY

150 '] 120
LY N L
.'. -'-

'

g L | [::‘T
L = FE0LT i
ISOHIL E ol

.

=1 1T ==IC_=§C1EE

L = TH0T i

Switch to the DOT
window for the
cross sectional
slice containing the
indication to be
outlined

Completing
outlining, storing
the DOT data, and
return to the
scanning mode
(ISONIC On-Line
Imaging window)
trough the clicking

on
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ISONIC Screenshot

Comments

150MIC Dn-Lires Imagieg by O G Pass

+12 4B
+10 dB
+2 dB
+ dB
i dE
+2 dB
0 dE —

-2 4B P
- dE ]
-& db i

-3 dB
10 dB
12 4B | Hige End

Esho Ampliads Claen Havm... Zoom I |

Calor Seale

I1SNHIL [ apert

15.0 o 150

E & o Q—
i [

=

g f

L1

L = $02.5 i

Continuing
scanning and
detection of the
next indication >

click on H

Special
marks
indicate the
presence of
two cross
sectional
slices already
filled with the
DOT data

Completing
outlining, storing
the DOT data, and
return to the
scanning mode
(ISONIC On-Line
Imaging window)
trough the clicking

on
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# ISONIC Screenshot Comments
6 | I Continuing
e ISOMIC Dn-Line Imaging by O Gaim Passi scanning
Scannre el cin
+12 dE
10 AR
+2 dE
+5 dB
= dE i Inp- l‘llw
+2 4B o
—]
1:1 dE o I - Special
-2 db P marks
A dE 8] indicate the
£ dB N presence of
i ’ three cross
- sectional
10 dE — slices already
12 &8 | Sige End || filled with the
Echo Ampltads Clacn Hawn,,. Zoum |n | Clhear | DOT data
Calor Seas

®

An attempt to record the new DOT data for the cross sectional slice already containing such data causes the
warning as below:

Scannre el cin

I=URIL E 1|:r|l

The B-5ean bos this Fiobs Postion sresdy ssis. Do yoawish lo ovesile? [

= s | B3

| Sige End (Y

Doe | swm. | omie | o 7]

ez

Clicking on will erase the existing DOT data for the selected cross sectional slice and enter into

the DOT window allowing capturing of the new data. Clicking on No |wi|l return to the scanning
mode — ISONIC On-Line Imaging window
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ISOMIC Expert

ISONIC On-Line Imaging by Dr_.Garn Passi

Scanning Pattern

+ O+ o+ o+ o+ o+ +
[ ac i
—+ + o+ o+ o+ +
+12 dB + F o+ o+ o+ o+ +
+10 4R + 0+ o+ o+ o+ +
+ o+ o+ o+ o+ +
+5 4B o+ o+ + e ¥ +
+ O+ o+ o+ 4+ +
+& dB o+ o+ o+ o+ 4 +
+4 dB I+ + + + "—‘j[u‘l—
+2 dB o i
0 dB "= = [% :
2 dB '15-0- T T T T |'-‘ T T I T |
= 1 1
omn | Sideview 20w
08 T
_6 dB 2I:|- T T T T |‘_'! T T T B
-3 dB
-10 dE
Erye Side End
Ecgﬂlﬂﬂép]iaium Cloze | Save... Zoom In | Clear |
olot Scale

The following controls beside H are available while scanning:

. End | and Side

- clicking on the appropriate button or pressing

<Alt>+<E> or <Alt>+<S> on the keyboard highlights the End View or Side View along with the Top
View and Scanning Pattern permanently presented in the ISONIC On-line Imaging window

. LT |- click on this button or press <Alt>+<S> on the keyboard to save a file completely
containing the scanning results along with the complete DOT data for all cross sectional slices
captured by an operator. For the file placement and naming proceed according to the paragraph 5.4.19

of this Operating Manual

Zoom In

Imaging window

Clear

ISONIC On-Line Imaging window

Close

- click on this button or press <Alt>+<C> or
ISONIC Setup window

Esc

- click on this button or press <Alt>+<Z> on the keyboard to zoom the ISONIC On-Line

- click on this button or press <Alt>+<R> on the keyboard to reset to background in the

on the keyboard to return back to the
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8.8. Postprocessing

Refer to the paragraph 7.8 of this Operating Manual and to the below specific notes related to the off-line
analysis of the DOT data

TR0 Iy Prsrepmny

To proceed with the off-line analysis of the DOT

data click on [z PleEsshpy or press

<Alt>+<I> on the keyboard upon opening the file
then click on the B-Scan in the horizontal menu
bar and select the cross sectional slice by it's L-
coordinate through the opened vertical menu bar

TR0 Iy Prsrepmny
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As a result the DOT off-line analysis window appears

ISONMIC Image Processing

B-Scan Meazurement: Recover &-Scan  Filtenng  Coloring  Print - Exit

Filtration Level:
Mo Filtration

L =131.0 mm

All operations in the DOT off-line analysis window are controlled through the horizontal menu bar as it is
explained and illustrated below
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SOMIC lmage Prestexiing

A-Sean Hesswementy Fecoest &5 Fleng Colong Pel Ewt

Filr ot | mwed:
Ko Filtr ation

L= 1310 mm

SOMIC Image Precexsing

BScan Hesswemens  Ascoes &-5can Fieng Coleng Pend Emit

Filtr ot bee | i

Fay it ation

L= TUETF mam

B-Scan - L-coordinate

Switch from the unfolded
cross sectional slice to
another one provided that
there were more then one
of them captured and
stored along with the
scanning data
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SOMIC lmage Prestexiing

Bfcan Hesswemen Fecowe d-Soan Fieng | Coloing Pl Bt

[N  rivviioe Linvet:

K Hifration

L= THLF mm

SOMIC Image Precexsing

BScan Hesswemens  Ascoes &-5can Fieng Coleng Pend Emit

Fikradioe | v ilB do T C DG5S
K Hiltratiom

L= TUETF mam

Coloring > Normalize
to DAC/DGS - ON

If the DOT data was
captured whilst DAC /
DGS was active then the
Raw Data B-Scan may
be represented at

dB to DAC / DGS rate
where the palette reflects
echo amplitudes
normalized to DAC / DGS

Coloring > Normalize
to DAC/DGS > OFF

This combination will
return to representation of
the Raw Data B-Scan
using the palette linearly
reflecting the echo
amplitudes
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SOMIC lmage Prestexiing

Bfcan Hesswemen Fecowe d-Soan Fieng | Coloing Pl Bt

R rivirovion v {006 i DACDGST:

Ko Fof st oo
Coloring > <Palette>
where the <Palette> may
be either Pseudo 1 or
Pseudo 2 or Thermal or
L= 1923 mm GrayScale

SOMIC hmape Prstasiing Selection of the palette to
represent the Raw Data
B-Scan

_ Filtr i | mval {8 1o S CDGS):

K HTatiom

L= TUETF mam
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SOMIC lmage Prestexiing

BScan Hesswemens Fecoest 8-5can | Fleng Coleng Ped Ewt

Filiratioes | el {oiB to AC G5
K Hifration

- T

L= THLF mm

SOMIC lmage Pretetsing

BScan Hesswemens  Ascoes &-5can Fieng Coleng Pend Emit

Frotss Fosibnn: 2 = -102, Smm

Fikradioe | v ilB do T C DG5S

K HTatiom

L= TUETF mam

Recover A-Scan

Clicking on this topic will
place the cursor above
the "contact surface" line
of the cross sectional
slice allowing the off-line
virtual scanning across
the weld. The cursor
position matching with the
probe's incidence point is
accompanied with its
central beam trace and
indicated as

Probe PositionSIlit
virtual scanning across
the weld may be
controlled by the touch
screen stylus or by mouse
or by the € and 2>
buttons on the keyboard.
The A-Scans are
recovered and
represented dynamically
for each cursor position
allowing the defect's
characterization
according to BS EN 583-5

Upon completing the
virtual scanning and
selection of the necessary
A-Scan (for example —
representing the maximal
echo) release the stylus
from the touch screen or
left mouse click or press

Enter| on the keyboard

— this will free the cursor
for further procedures
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ISOMIE lmage Prasseesing

Efioan Hesswements Aeovesi &-fosn | Fllenng Colng Pl Bt

Frotss Fosibnn: 2 = -102, Smm

R HAration

Fikradioe | v ilB do T C DG5S

L= TUETF mam

FSOMDIE lmage Prstsesing

BScan Hesswemens Fecoest 8-5can Flbeng Coleng Ped Ewt

Firobsi Fiositnn: 2 = -102, S

Filiratioes | el {oiB to AC G5
1L tih

[

L - 1823 mm e

Filtering > ON

Filtering of the Raw Data B-
Scan through the
suppressing of the echo
amplitudes below the
selected threshold level:

Q The amplitude
threshold line
representing the
threshold level appears
above the palette; the
cursor is "sticked" to the
amplitude threshold
line, which may be
moved left / right either
by the touch screen
stylus or by the mouse

or by the « , — buttons
on the keyboard

Q The value of the
amplitude threshold is
displayed as Filtration
Level, dB or dB to
DAC/DGS depending on
the DAC/DGS
normalization is OFF or
ON

O Images of the reflectors
returning the echo
amplitudes below the
amplitude threshold
are erased from the
Raw Data B-Scan i.e.
rejected

To fix the threshold level
left mouse click or release
the stylus from the touch
screen

Filtering > OFF

This switches back to the
unfiltered Raw Data B-Scan
representation

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 283 of 550



FSOMDIE lmage Prstsesing

Meanrereric  Aocows &S50 Fleng Coleng Pel Ewt

'f 7 Heigra !-_

[

_ Measurements = X-
Coordinate, Projection

(=N ivotices | irve B fo DACDGS]: Width

RNl

Q The first vertical
measuring line appears
on the Raw Data B-
Scan; the cursor is
"sticked" to the first
vertical measuring
line, which may be

L

moved left / right either

by the touch screen

stylus or by the mouse
L= 1923 mm or by the « , — buttons

on the keyboard

ISONIC Image Pracetsing : i . a The pOSition of the first

Bficn Hoamsements Rocovet Abcan Fhemg Colang Pirl_Est vertical measuring line

. . . . is indicated as X-

Frotss Fosibion: 2 = -102, S coordinate

Q To fix the position of the
first vertical measuring
line release the stylus
from the touch screen or

Filir ariom |ved B 1o A DGS): left mouse click or press
{140 it
Enter]on the
keyboard

L= TUETF mam
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As a result:

O The second vertical
measuring line appears
on the Raw Data B-

ISOMIC Image Fracezsing Scan; the mouse pointer

Bfican Hesswements Aecowst dfican Flwing Coling Panl Esit is "sticked" to the
second vertical

Frots Fositinn: X = -102 Smm measuring line, which
may be moved left / right
either by the touch

screen stylus or by the

mouse or by the « , —
buttons on the keyboard

Fikradioe | v ilB do T C DG5S

0.8 dh Q The position of the
second vertical
measuring line with
respect to the first
vertical measuring line
is indicated as
Projection Width

Q To fix the position of the
second vertical
measuring line release
the stylus from the touch
screen or left mouse

click or press |Enter
on the keyboard

L= TUETF mam
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FSOMDIE lmage Prstsesing

Meanrereric  Aocows &S50 Fleng Coleng Pel Ewt

Measurements - Y-
Coordinate, Projection

Fikrastboe | e 00 T DU DGS): Height
RNl

Q The first horizontal
measuring line appears
on the Raw Data B-
Scan; the mouse pointer
i is "sticked" to the first
T horizontal measuring
line, which may be
moved up / down either
by the touch screen
stylus or by the mouse

or bythe t , | buttons
on the keyboard

L= THLF mm

ISONIC Image Pracetsing : i . a The pOSition of the first
Bficn Hoamsements Rocovet Abcan Fhemg Colang Pirl_Est horizontal measuring
. . . . line is indicated as Y-
Frotss Fosibion: 2 = -102, S coordinate’ Depth
Q To fix the position of the

first horizontal

measuring line release

the stylus from the touch
Filir oo | vl o o (A C DG5S screen or left mouse

click or press [Enter
on the keyboard

L dh

L= TUETF mam
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FSOMDIE lmage Prstsesing

BScan Hesswemens Fecoest 8-5can Flbeng Coleng Ped Ewt

Firobsi Fiositnn: 2 = -102, S

Filtratiom | vl B 1o WO TGS

1L tih

L= THLF mm

ISOMIE lmage Prasseesing

BScan | Mesorerecic Fecoes &-5can Fieng Coleng Pend Emt

I oot Lovel ioB fo DACTGS):

L dh

L= TUETF mam

As a result:

O The second horizontal
measuring line appears
on the Raw Data B-
Scan; the mouse pointer
is "sticked" to the
second horizontal
measuring line, which
may be moved up /
down either by the touch
screen stylus or by the

mouse or by the 1 , |
buttons on the keyboard

Q The position of the
second horizontal
measuring line with
respect to the first
horizontal measuring
line is indicated as
Projection Height

Q To fix the position of the
second horizontal
measuring line release
the stylus from the touch
screen or left mouse

click or press [Enter
on the keyboard

Measurements - OFF

This will negate the
measurement lines on the
Raw Data B-Scan and clear
the measurement boxes

Print - clicking on this topic
will print the apparent
postprocessing view along
with the measurements and
filtering data

Exit — clicking on this button
will return to the ISONIC
Image Processing window
containing Top View, Side
View, and End View of the
whole scanned weld
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9. Operating 'SM-PIPE' Software Package
- ISONIC Inspection of Small Diameter
Welds

The contents of this chapter is valid for the
SM-PIPE SW Package version 4.1.0.5 or higher
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9.1. Preparing for the Inspection
9.1.1. Fixture

Place the fixture and the bar with the
receivers of airborne ultrasound on the pipe.
The bar must be oriented at parallel to weld.

Il Depending on the probe dimensions there

are two ways for fitting the bar to the fixture —
T | refer to the corresponding pictures.

Long Cable Bax The value of Base (the distance between
two receivers of airborne ultrasound) may be
from 100 to 300 mm or 4 to 12 in. The short
bar is required if the value of Base is not
exceeding 200 mm or 8 in. If this is a case
then the distance between the receivers is

defined as:
Base =100 + Pos1 + Pos2, mm
Fixtuire or
O Base =4 + Pos1 + Pos2, in

The long bar is required if the value of Base
is more than 200 mm or 8 in. If this is a case

Chit then the distance between the receivers is
defined as:

Base = 200 + Pos1 + Pos2, mm

or
Base = 8 + Pos1 + Pos2, in

In the above formulas Pos1 and Pos2 are

the coordinates of the receivers taken form

the left and right scales of bar
correspondingly

The value of .Base must be knoyvr] prior Long ar Short Riai Laong Cable Box
to the scanning. Wrong determining of
the Base causes the mistakes in
monitoring probe location and defects
imaging
Important_ I I | i I I|I
e The exact length of the inspected
Baze

area (Weld Length) depends on
Base and Weld Diameter and it is
calculated automatically while running
the SM-PIPE software package (refer
to the below paragraphs 9.6 and 9.7

of this Operating Manual) '

Fisture

e It may occur that reducing of the @
preliminary selected Base value will
be required by the software running
(refer to the paragraph 9.6 of this
Operating Manual)

Chain

Follow also the instructions of paragraph
7.1 of this Operating Manual for fitting
probe into the probe holder, etc.
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9.1.2. Cabling
Refer to the paragraph 7.1.2 of this Operating Manual

9.2. Start Up

Double click on the icon &' located on the ISONIC desktop
9.3. Operating the software: general hints

Follow the instructions of paragraph 7.3 of this Operating Manual

9.4. Getting started...

Follow the instructions of paragraph 7.4 of this Operating Manual

9.5. ISONIC Control Menu

Follow the instructions of paragraph 7.5 of this Operating Manual

9.6. Pre-Inspection
Refer to the paragraph 7.6 of this Operating Manual and to the figures below

ISONIC Setup

Scan Index

Weld Diameter Coloring

Sy B
" Coage & Medium " Fine Airborne US Velocity. ..

Start Inspection. .. Close
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Weld Diameter
To setup the value of Weld Diameter the following manipulations applicable:

« Mouse

i
B Click on the corresponding spin II
« Keyboard shortcuts

B Pressing <Alt>+<W> — Weld Diameter fore color changes to white - thenuse t , - , « , | buttons
on the keyboard (In the Weld Diameter area letter W is underlined)

« Combined

B Click on Weld Diameter = Weld Diameter fore color changes to white - thenuse t , - , « , |
buttons on the keyboard

The value for the Weld Diameter is set in mm or in

The possible values of increment / decrement for Weld Diameter are:

Resolution Metric Imperial
Fine 1mm 0.05in
Medium 5mm 0.25in
Coarse 10 mm 0.5in

®

e The length of the inspected area (Weld Length) is defined by the SM-PIPE software
package automatically with respect to the Base and Weld Diameter values. Generally, the
upper limit for Base is 300 mm (12 in), however it can be lower for welds having small
diameters and so the value of Base may be reduced automatically while keying the Weld
Diameter value. If this is a case then:

Q provide the distance between the receivers of airborne ultrasound equal to the value of
Base recalculated and indicated by SM-PIPE software

Q re-refer probe location monitor to the weld position (as it is explained in the paragraph
7.6.5 of this Operating Manual) after each change of the distance between the
receivers of airborne ultrasound (Base)

» The exact length of the inspected area (Weld Length) will be indicated in the ISONIC On-
Line Imaging window after starting inspection. It will be also stored in each file containing
the inspection results and printed in the Inspection Report

Scan Index providing high frontal resolution

To provide high frontal resolution the value of Scan Index may be setup to 0.25 or 0.5 mm / 0.01 or 0.02 in
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9.7. Inspection

ISONIC On-Line Imaging by Dr_Gam Passi

Scanning Pattern

+12 dB
+10 dB
+2 dB
+& dB
+4 dB
+2 dB
0 dB ]
-2 dB | e

'1 5 T T T T T T T T
-4dE Side Yiew - Real Shape |

0 Side View 55.6mm —
-6 dB

-SdB 20 T T T #I_ T T T
-10 dE ==

-12 dBE

Echo Amplitude
Color Beale

+ o+ + + + + + +
+ o+ o+ o+ o+ o+ o+ o+

Coupling OK

+
+
+
+
+
+
+
+
+

o+ 4+ o+ o+ o+ o+ o+

T b o+ o+ 4+ o+ + 4+
IR T T S T T
F4 + + + + + + + +

T

=
e}
T

Top Yiew

The above screenshot illustrates ISONIC screen while scanning using the SM-PIPE Inspection SW Package.
The exact length of weld under inspection is shown under the Top View in the ISONIC On-Line Imaging ...
window. The Scanning Pattern, Top View and Side View images are shown unfolded and simultaneously
the additional Real Shape Side View window is generated making it possible to evaluate the defects
locations more precisely. The End View and Side View are switch-able while scanning. It is also possible to
obtain the separate cross-sectional B-Scan images during the inspection. Refer to the paragraphs 7.7 and
8.7 of this Operating Manual — all instruction on the ISONIC operation while scanning are applicable to the
SM-PIPE Inspection SW Package.
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Additional Hint: obtaining the separate cross-sectional B-Scan image whilst scanning

To record the cross-sectional B-Scan image:
« place probe above the selected section

¢ click on E or press <Alt>+<B> on the keyboard
The additional B-Scan window appears on the ISONIC screen

Scanning Pattern
+ o+ o+ o+ o+ o+ +
+1 2 dB + + + + + 4+ +
+ 4+ o+ o+ O+ 4+ +
+10 4B + o+ o+ o+ o+ o+ +
+ + + o+ o+ 4+ +
+5 dB + + + + + o+ +
+ + + + + o+ +
+6dB + o+ o+ o+ o+ o+ + Coupling OK
4 dB . Top View
+2 dB 15, —
Il B-5can  L-Coordinate = 19.5 mm 0—] p——
15 1] 15 R
-2 dB 0 15 : : : : : : : : :
0 mm Side View M0 mm
A dE 0 L L . . ! f ) ) )
-6 dB 1
20 T T T ——— T T T
8B B
10 dB
19 dB I Side End ”E
Echo Amplitude : Cloze | Save. . Zoom In Clear |
Color Seale 20

The B-Scan image is created in the said additional window through the moving probe across the selected
section of the weld and

LB-Scan - 1/2 * Scan Index S L S LB-Scan + 1/2 * scan Index
here:

LB-Scan is the probe coordinate along the weld under test at the moment of activating of the
additional B-Scan window

L is the current probe coordinate along the weld under test

B-Scan image will not be created if
L< —'%*ScanIndexorL = Lg.scan + 2 * Scan Index

The Top, Side and End View as well as the Scanning Pattern are continuously and unconditionally updated
without any dependence on presence or not of the B-Scan window on the ISONIC screen
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Separate B-Scan Imaging Notes:
—(1)—

The special label indicates if the B-Scan image is under update

|
L ol TT T T L o0

Update No Update

) —

To close the additional B-Scan window click on E or press <Alt>+<B> on the keyboard
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9.8. Postprocessing

Refer to the paragraph 7.8 of this Operating Manual
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10. Operating ‘NOZZLE' Software Package
- ISONIC Inspection of Nozzle Welds

The contents of this chapter is valid for the
NOZZLE SW Package version 3.1.0.5 or higher
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10.1. Preparing for the Inspection
10.1.1. Fixture

Place the bar with the receivers of
airborne ultrasound behind the
scanning area at parallel to the
weld. The value of Base (the
distance between two receivers of
airborne ultrasound) may be from
100 to 480 mm or 4 to 19 in. The
short bar is required if the value of
Base is not exceeding 200 mm or
8 in. If this is a case then the
distance between the receivers is
defined as:

Scanning Area

Long ar Shart Bar

ﬂ|||||||||||||||||||| |||||||||||||ﬁ
|=

||||||||||||||||||||D

Base =100 + Pos1 + Pos2, mm
or
Base =4 + Pos1 + Pos2, in

Long Cable Box

Baze

The long bar is required if the
value of Base is more than 200
mm or 8 in. If this is a case then the distance between the receivers is defined as:

Base =200 + Pos1 + Pos2, mm
or
Base = 8 + Pos1 + Pos2, in

In the above formulas Pos1 and Pos2 are the coordinates of the receivers taken form the left and right
scales of bar correspondingly

The value of Base must be known prior to the scanning. Wrong determining of the Base causes the
mistakes in monitoring probe location and defects imaging

Insert ultrasonic probe into appropriate probe holder as it is shown in the paragraph 7.1.1 of this Operating
Manual. The single emitter is required if there is a need to monitor the probe coordinates only. Fix the
single emitter of airborne ultrasound on the top of probe holder as it is shown in the paragraph 7.1.1 of this
Operating Manual.

The double emitter of
airborne ultrasound is required
if there is a need to monitor the

Double Emitter of
Airborne Ultrasound

probe coordinates and

swiveling angle simultaneously. Adapter
The nozzle welds the double

emitter must be fixed on the o

top of the probe holder
together with the rotating
adapter — refer to the picture
below. Refer to the paragraph
6.1.1 of this Operating Manual @
for the reference on proper
manipulation of the probe
holder equipped by single or
double emitter of airborne
ultrasound

Frobe Holder
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10.1.2. Cabling

Refer to the paragraph 7.1.2 of this Operating Manual

10.2. Start Up

Double left mouse click on the icon I]EE located on the ISONIC desktop

10.3. Operating the software: general hints
Refer to the paragraph 7.3 of this Operating Manual

10.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual

10.5. ISONIC Control Menu

Refer to the paragraph 7.5 of this Operating Manual

10.6. Pre-Inspection
Refer to the paragraph 7.6 of this Operating Manual and to the figures below
ISONIC Setup

Scan Index

Coloring

1 - Pseudo

Coupling Monitor.__

Setup Step
* Medium 1 Fine

Start Inspection. .. Close
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Referring Probe Location Monitor to the Nozzle Weld Position

ISOHNIC Probe Location Monitor Setup |

A-coordinate, mm
13.0

Adijust to X Value |

X-Yalue

e —

Cloze

Place probe equipped with the single or double emitter of airborne ultrasound as it is shown in the
corresponding window

Probe Swiveling Monitor Setup

ISONIC Probe Swiveling Monitor Setup

Swiveling Monitor Status

Check Probe Swiveling
Don’t Check Probe Swiveling

Swiveling Angle, deg

Limit for Probe
Swiveling Angle, deg

Place probe equipped with the double emitter of airborne ultrasound as it is shown in the corresponding
window
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Flaw Imaging

NOZZLE software package supports 2 (two) techniques for the flaw imaging:

I SAFT imaging based on dynamic correlation analysis between sequences of

probe locations and swiveling angles and received echoes (all hardware configurations)

I Raw imaging (Internal flaw detector card either UDS 3-3 or UDS 3-4 required)

The following manipulations start the inspection procedure (scanning):

Click on Start Inspection. . |

or press <Alt> + <I> on the keyboard

* Press and hold <Shift> + <M> on the keyboard

«  Click on __>tart Inspection. |or press <Alt> + <I> on the keyboard

* Release <Shift> + <M> on the keyboard

10.7. Inspection
Refer to the paragraphs 7.7 and 8.7 of this Operating Manual

10.8. Postprocessing

Refer to the paragraph 7.8 of this Operating Manual
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11. Operating 'PLCROSS' Software
Package - ISONIC Inspection of Planar
Butt Joints from Both Sides

The contents of this chapter is valid for the
PLCROSS SW Package version 5.1.0.6 or higher
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11.1. Preparing for the Inspection
11.1.1. Fixture

, Base ,
s f
d:|=t:p

Posl Pos2
] Scanning Area 2
Scanning Area 1 Weld \,l

mistakes in monitoring probe location and defects imaging.

Important:

Place the bar with the receivers of airborne
ultrasound aside of the scanning area at
rectangle to the weld. The distance between
two receivers (Base) on the bar is defined as:

Base = 200 + Pos1 + Pos2, mm
or
Base = 8 + Pos1 + Pos2, in

Pos1 and Pos2 are the coordinates of the
receivers taken form the left and right scales
of bar correspondingly. The value of Base
must be set up according to the paragraph
11.6. Wrong determining of the Base causes

e There are two Scanning Areas located at the both sides of the weld

e The start point and length for both areas must be setup according to the paragraph 11.6

Insert ultrasonic probe into the appropriate probe holder then fix the double or single emitter of airborne
ultrasound on the top of the probe holder; use the rotary adapter for the double emitter of airborne ultrasound

referring on the below sketches:
Probe Holder

(D)

Single Emitter of
Airborne Ultrasound

._W

O

Probe Holder

Lltragonic Probe

Double Emitter of
Airborne Ultrasound

FProbe Holder
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Remember!

\/Accepted

> Not Accepted

Posl
Scanning Area 1
Scanning Area 2

Weld

Double emitter of airborne ultrasound is required if there is a need to
monitor the probe coordinates and swiveling angle simultaneously while
scanning. Single emitter is required if there is a need to monitor the probe
coordinates only

11.1.2. Cabling

Refer to the paragraph 7.1.2 of this Operating Manual
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11.2. Start Up

i
Double click on the icon located on the ISONIC desktop

11.3. Operating the software: general hints

Refer to the paragraph 7.3 of this Operating Manual

11.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual

11.5. ISONIC Control Menu

Follow the instructions of paragraph 7.5 of this Operating Manual

11.6. Pre-Inspection
Refer to the paragraph 7.6 of this Operating Manual and to the figures below

ISONIC Setup
Base Zoig Line |] LIS Velocity
l ‘Weld Length | Scanning Area 2
Scanning Area 1 3255 '
SkipHt 1o 1.5
W
1 Y
wheld WidH Scan Index : e l
“Wwheld Thick, 3 '
HE 500 Y 20 Y 20 Y 300
Alarm Coupling Monitor.__ ' B 56 LT
Airborne US Yelocity___ =
53! Hggiun 1 - Pseudo e
Probe Location Monitor. .. - Clen
Probe Swiveling Monitor. .. i~ Coarse + Medium " Fine
Start Inspection.__ Cloze
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Weld Length

Weld Length is the length of weld under test, inspection of which is to be performed and recorded in one
shot. Weld Length is counted from the Zero Line selected by an operator — refer to the sketch in the ISONIC
Setup window and to the below subchapter Referring Probe Location Monitor to Weld Position. To setup
the value of Weld Length the following manipulations are applicable:

¢ Mouse

i
B Click on the corresponding spin II

« Keyboard

B Pressing <Alt>+<N> = Weld Length fore color changes to white - thenuse t , - , « , | buttons
on the keyboard (In the Weld Length area letter N is underlined)

¢ Combined

m Click on Weld Length = Weld Length fore color changes to white - thenuse t , - , « , | buttons

on the keyboard

The value for the Weld Length is setin mm or in
The possible values of increment / decrement for Weld Length are:

Resolution Metric Imperial
Fine 10 mm 0.5in
Medium 50 mm 2in
Coarse 100 mm 4in

Region of Interest

Click on Set Region

| or press <Alt>+<G> on the keyboard to select the Region of Interest. The

corresponding indication is provided:

Q l

- Inspection of weld area only / Suppression of echoes caused by the weld geometry

is ON (for example, signals caused by the reflections from the weld enforcements will be

suppressed)

Q '

is OFF

. [ I |

echoes caused

- Inspection of weld area only / Suppression of echoes caused by the weld geometry

- Inspection of weld area and heat affected zones from both sides / Suppression of
by the weld geometry is ON (The width of heat affected zone is determined

automatically as 1/3 of Weld Thick but not less than 10 mm (0.4 in) and not more than 20 mm (0.8
in) as per Standard HP 5/3)

m] [-j - Inspection of weld area and heat affected zones from both sides / Suppression of

echoes caused by the weld geometry is OFF
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Confirm Base Value

While running the PLCROSS software package the value of Base is recalculated automatically depending on

the following operator's inputs:

a Skip#
0 Weld Thick
O Weld Width

O Region of Interest
After the completion of all inputs:

* Place the receivers of airborne ultrasound into the required positions

Base <480 mm /19.2 in — Use the
Standard Bar

Base >480 mm / 19.2 in — Use the
Special Long Bar

Base >480 mm / 19.2 in — Use the
Separate Supports for each Airborne
Ultrasound Receiver

The value of Base is determined as:

Base = 200 + Pos1 + Pos2, mm
or
Base = 8 + Pos1 + Pos2, in

Pos1, Pos2 are the coordinates of the
receivers on the left and right scales of the

bar

The value of Base is determined as:

Base = 200 + Pos1 + Pos2, mm
or
Base = 8 + Pos1 + Pos2, in

Pos1, Pos2 are the coordinates of the
receivers on the left and right scales
of the bar

Provide the required distance between
the receivers using the measuring tape

Click on Confirm Baze Yalue |

Referring Probe Location Monitor to Weld Position

Click on __Ftobe Location Monitor... | or press <Alt>+<L> on the keyboard to open the ISONIC Probe

Location Monitor Setup window

or click <Alt>+<B> on the keyboard

ISONIC Probe Location Monitor Setup |

Scanning Area 1

Zer Line

Scanning Area 2

Relative L-Coordinate of
UT Probe. mm

Abzolute L-Coordinate of
UT Probe. mm

84

Close

Length Available, mm

Hew Setup

Yet Zero Llme

#-coordinate, mm
| -126

Adjnet o Z-value

A-coordinate, mm
| 126

Adust b Z-value |

Maximal Inzpection

500[§

Select the line closest to the bar (Zero Line); apply the probe equipped with probe holder and emitter(s) of
airborne ultrasound to the Scanning Area 1 on the object under test as it is illustrated in the ISONIC Probe

Location Monitor Setup window's sketch then:

a click on = HE

monitor and enable

S5et Zero Line

or press <Alt>+<N> on the keyboard — this will reset probe location

button
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Set Zero Line

a click on or press <Alt>+<Z> on the keyboard — this will reset Relative L-

Coordinate to 0 defining Zero Line and enable the first __2diust to X-¥alue | button:

Relative L-Coordinate of Relative L-Coordinate of
UT Probe. mm UT Probe. mm

0

X-coordinate, mm X-coordinate, mm
| -126 | -126

Adjust bo=-value | — * Adjust bo X-value |

X-coordinate, mm X-coordinate, mm
| 126 | 126

Adjust o =evalue | Adjust o =svalue |

O click on first __ Adiust to XValue | button or press <Alt>+<A> on the keyboard. This will refer the probe
location monitor to the weld at the adjacent Scanning Area 1 and also change the guiding sketch in the

ISONIC Probe Location Monitor Setup window enabling the second __2diust to X-¥alue | button

ISONIC Probe Location Monitor Setup |

Scanhing Area 1 Zeto Line Scannipg Area 2 Hew Setup
]

Yet Zero Llme

13

Adjnet o Z-value

A-coordinate, mm
| 126

Adjust to X-value

Relative L-Coordinate of §Abzolute L-Coordinate of Maximal Inzpection
UT Probe. mm UT Probe. mm Length Available, mm
83 500 %
Close |

Apply the probe equipped with probe holder and emitter(s) of airborne ultrasound to the Scanning Area 2 on
the object under test as it is illustrated in the ISONIC Probe Location Monitor Setup window's sketch then

click on the second __2diustto XWalue | ion or press <Alt>+<A> on the keyboard. This refers probe
location monitor to the weld from Scanning Area 2 and end probe location monitor setup

To return back to the ISONIC Setup window click on Llose or press <Alt>+<C> or
Escjon the keyboard

®

The described procedure also relates to the machined welds
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Probe Swiveling Monitor

Place probe equipped with the double emitter of airborne ultrasound as it is shown in the corresponding
window

ISONIC Probe Swiveling Monitor Setup

Swiveling Momtor Status

Don't Check Probe Swiveling

Swiveling Angle, deg

ya | po 2

Limit for Probe Swiveling Angle, deg

Flaw Imaging

Refer to the paragraph 10.6 of this Operating Manual

11.7. Inspection
Region of Interest: Weld Only
A-Scan

ISONMIC On-Line Imaging by Dr.Gam Passi

+12 dE
+10 dE
+: dB
+& dE
+1 dE
+2 dB . . . ITupIViEﬂ
0dB 1 3

2 dB 0— _
AdR 15 = S
A dR D: L L L

-8 dB ol W ®
-10 dB

-12 dB | Side End

Ecl&zlirrrép::l;zde Cloze | Save. . | Zoom In Clear

Coupling OK
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Region of Interest: Weld and Heat Affected Zones
' ' ISONIC On-Line Imaging by Dr_Garm Passi

+ o+ 4+ o+ 4+ o+ o+

%

+ 4+ + o+ o+ o+ 4+
+ 4+ + o+ o+ o+ 4+
+ 4+ + o+ o+ o+ 4+
+ 4+ + o+ o+ o+ 4+
+ + +F o+ o+ + 4+
+ 4+ + o+ o+ o+ 4+
+ + +F o+ o+ + 4+

Coupling OK

Top Yiew

—

Side Yiew

-o dB
-10dE
-12 dB

Heat Affected
Zones Areas

Side

Echo Amplitude
Color Scale

Cloze Save. . Zoom In

Clear

The above screenshots illustrate the ISONIC screen while scanning using PLCROSS software.
paragraphs 7.7 of this Operating Manual to get instructed on control ISONIC while scanning.

11.8. Postprocessing

Refer to the paragraphs 7.8 of this Operating Manual

Refer to the
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12. Operating 'CIRCROSS' Software
Package - ISONIC Inspection of
Circumferential Butt Joints

The contents of this chapter is valid for the
CIRCROSS SW Package version 5.1.0.5 or higher
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12.1. Preparing for the Inspection
Refer to the paragraph 11.1 of this Operating Manual

12.2. Start Up

Double click on the icon % located on the ISONIC desktop

12.3. Operating the software: general hints
Refer to the paragraph 7.3 of this Operating Manual

12.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual

12.5. ISONIC Control Menu

Follow the instructions of paragraph 7.5 of this Operating Manual

12.6. Pre-Inspection
Refer to the paragraphs 7.6 and 11.6 of this Operating Manual and to the figures below

Weld Diameter

ISONMIC Setup
Zero Line  Weld Length

Scanning Area 2

B

Scan Index
Base. mm

Weld Length, mm Weld Diameter
Confirm Baze Yalue
weld Width, mm E% Scan Index. mm

Setup Step Coloring
= | Coarse % Medium " Fine 3 - GrayScale

Alarm I Coupling Monitor._. I Probe Location Monitor._.

Airtbome U5 Yelocity_ . Probe Swiveling Monitor. __

Cloze Start Inspechion. ..
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Weld Diameter
To setup the value of Weld Diameter the following manipulations are applicable:

« Mouse

i
B Click on the corresponding spin II

« Keyboard

B Pressing <Alt>+<W> = Weld Diameter fore color changes to white - thenuse t , - , « , |
buttons on the keyboard (In the Weld Diameter area letter W is underlined)

« Combined

® Click on Weld Diameter — Weld Diameter fore color changes to white -thenuse t , - , « , |
buttons on the keyboard

The value for the Weld Diameter is set in mm or in

The possible values of increment / decrement for Weld Diameter are:

Resolution Metric Imperial
Fine 2 mm 0.1in
Medium 10 mm 0.4in
Coarse 20 mm 2in

12.7. Inspection
Region of Interest: Weld Only

ISONIC On-Line Imaging by Dr.Gam Passi

+12 dB
+10 dB
+& dB
+& dB
+4 4B
+2 dB
0 dB
-2 dB
-4dB

-6 4B :Sidf; "Iul"ieq:u  200mm

0 ——
e
10 dB ED- T T '!.

-12 dB

Echo Amplitude
Color Scale

+
+
+
+
+
+
+
+

+ o+ F o+ o+ + o+ o+
+ 0+ + + o+ + o+ o+
+ o+ F o+ o+ + o+ o+
+ 0+ + + o+ + o+ o+
+ o+ F o+ o+ + o+ o+

Coupling OK

M+ + + + + + + +
L+ o+ o+ o+ o+ o+

Top Yiew

1 —

—0

I
L
Lo |Iul
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Region of Interest: Weld and Heat Affected Zones

ISOHIC On-Line Imaging by Dr.Garr Passi

+12 dB
+ o+ o+ + o+ o+ o+ o+
+10 dB + o+ o+ + o+ o+ o+ o+
+ o+ 4+ + o+ o+ o+ o+
+2 dB + o+ 4+ + o+ o+ o+ o+
+ o+ 4+ + o+ o+ o+ o+
+6 dB + o+ 4+ + o+ o+ o+ o+
+4 dE + o+ o+ + + + o+ o+
+ o+ o+ + o+ o+ o+ o+
+2 dB
0 dE
-2 dB
-4dB

6 dB Side View - Real Shape | DJHD . . . Igidfl, 'q,rie,:., . IEDEI mim 4'[

-SdB@ Wy - p—

-10dB

T

-12 dB Side End

Echo Amplitude
Color Scale

Save... Zoom In Clear

The above screenshots illustrate the ISONIC screen while scanning using CIRCROSS software. Refer to the
paragraphs 7.7 of this Operating Manual to get instructed on control ISONIC while scanning.

12.8. Postprocessing

Refer to the paragraph 7.8 of this Operating Manual
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13. Operating 'TRANSCAN' Software
Package - ISONIC Inspection of Butt
Welds for Defects Transversal to the Weld

The contents of this chapter is valid for the
TRANSCAN SW Package version 5.1.0.5 or higher
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13.1. Preparing for the Inspection
13.1.1. Fixture

Place the bar with the receivers of airborne

, Base | , .

ultrasound aside of the scanning area at
rectangle to the weld. The distance between

fg— fr—y two receivers (Base) on the bar is defined as:

d:|=t:p
Base =200 + Pos1 + Pos2, mm
Posl Pos2 or
. Scanning Area 2 Base = 8 + Pos1 + Pos2, in
Scanning Area 1 Weld \,l

Pos1 and Pos2 are the coordinates of the
receivers taken form the left and right scales
of bar correspondingly. The value of Base
must be set up according to the paragraph
11.6. Wrong determining of the Base causes

mistakes in monitoring probe location and defects imaging.

Important:
e There are two Scanning Areas located at the both sides of the weld
e The start point and length for both areas must be setup according to the paragraph 11.6

Insert ultrasonic probe into the appropriate probe holder then fix the double emitter of airborne ultrasound on
the top of the probe holder; use the rotary adapter for the double emitter of airborne ultrasound referring on
the below sketches:

Double Emitter of
Frobe Holder Adrborne Lltrasound

- [ ‘ ] Adapter

Probe Holder

g P
Ulrasoens Frokss
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Remember!

\/Accepted

Gl

> Not Accepted

g

S —

Respect Angle > 0°

Base

Posl

Scanning Area 1

Respect Angle

Ease
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Respect Angle = 0°

, Base ,
s =
c@=¢p
Posl Pos2
Heat
Affected
fone
) o
YWeld

Herat
Affected
Lone

13.1.2. Cabling

Refer to the paragraph 7.1.2 of this Operating Manual
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13.2. Start Up

Double click on the icon E located on the ISONIC desktop

13.3. Operating the software: general hints
Refer to the paragraph 7.3 of this Operating Manual

13.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual

13.5. ISONIC Control Menu

Follow the instructions of paragraph 7.5 of this Operating Manual

13.6. Pre-Inspection
Refer to the paragraphs 7.6 and 11.6 of this Operating Manual and to the figures below

ISONIC Setup
Baze . .
Zem Line weld Length Scanning frea 2 D 115 Welocity
: A
Scanning Area 1 3055 T
Respect&ngle || Skiptt : 1.54...
\y W
%\% — i
1 Y
wheld Width Scan |ndEH
weld Thick . A
3 Y
e E (] ‘ 10 l E10 1 l - 1 B
200 | J 20 | J 20 Y| Coaze & Medium(™ Fine
Hespect Angle. deg l Awrborne US Yelocity. .. Coupling Monitor. ..
D - 10 Probe Location Monitor. .
H Start Inspection._.
300 Probe Swiveling Monitor... Alarm
Confirm Baze Yalue Probe Width. . Cloze
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Respect Angle

Refer to the corresponding sketches in the paragraph 13.1.1 of this Operating Manual
To select the required Respect Angle the following manipulations applicable:

« Mouse

i
B Click on the corresponding spin II

¢« Keyboard

B Pressing <Alt>+<P> = Respect Angle fore color changes to white - then use t , - , « , | buttons
on the keyboard (In the Respect Angle area letter p is underlined)

¢ Combined

B Click on Respect Angle = Respect Angle fore color changes to white - thenuse t , - , « , |
buttons on the keyboard

Probe Width Setup — Additional Referring of the Probe Location Monitor to the Weld Position

Click on Pl D | or press <Alt>+<W> on the keyboard to open the Probe Width window

MWB-70-4: Probe Width |

Hew Setup |

Zern Line

Scanning Area 2 Relative L-Coordinate of
UT Probe. mm

Scanning Area 46

X-coordinate, mm
3]

y % alue Position 1

Positromn 2

Probe Width, mm
| 12

Cloze |

30 mim

s

Apply the probe equipped with probe holder and double emitter of airborne ultrasound to the object under test
in the Scanning Area 1:

Hew Setup

a click on | or press <Alt>+<N> on the keyboard — this resets probe location

Position 1

monitor and enables button

o click on Frelie A | or press <Alt>+<1> on the keyboard — this refers probe location

monitor for scanning at parallel or at small angle to the weld in the Scanning Area 1 and enables

Position 2 | button
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MWB-70-4: Probe Width |

Hew Setup |

Zem Line

Scanning Area 2 Relative L-Coordinate of
UT Probe, mm

Scanning Area 1 46

# X-coordinate, mm

-27

Fozition 1

HMalue

30 mm Poszition 2

Probe Width, mm :
| 12

Close |

s

Apply the probe equipped with probe holder and emitters of airborne ultrasound to the object under test —
Scanning Area 2 then:

o click on FEELID L | or press <Alt>+<2> on the keyboard — this refers probe location
monitor for scanning at parallel or at small angle to the weld in the Scanning Area 2

To return back to ISONIC Setup window click on Lloze or press <Alt>+<C> or press

Esc] on the keyboard

®

The described procedure also relates for welds with machined cup
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Check Operation of the Probe Swiveling Monitor

Click on Probe Swiveling Monitor._ . |

Swiveling Monitor window

ISONIC Probe Swiveling Monitor Setup

Swiveling Monitor Status

Swiveling Angle, deg

Limit for Probe

Swiveling Angle. deg ‘

or press <Alt>+<S> on the keyboard to open the ISONIC Probe

It's impossible to negate Probe Swiveling monitor while running the TRANSCAN software package as well as
to change the fixed Limit for Probe Swiveling Angle of 5° for scanning the weld. The ISONIC Probe
Swiveling Monitor Setup window allows just checking of the operation for this module

To setup the Limit for Probe Swiveling Angle at the checking stage the following manipulations applicable:

. Mouse

i
B Click on the corresponding spin II
¢« Keyboard

B Pressing <Alt>+<L> = Limit for Probe Swiveling Angle fore color changes to white - then use 1 ,

— , « , | buttons on the keyboard
underlined)

¢ Combined

(In the Limit for Probe Swiveling Angle area letter L is

B Click on Limit for Probe Swiveling Angle = Limit for Probe Swiveling Angle fore color changes

to white - thenuse t , - , « , | buttons on the keyboard

To return back to ISONIC Setup window click on
the keyboard

Cloze

or press <Alt>+<C> or

Esc
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13.7. Inspection

Respect Angle = 0 (Scanning above the machined weld)

ISONIC On-Line Imaging by Dr.Gam Passi
+12 dB Scanning Pattem
+10 dE
+i dB
+6 dB

+4 dB

+ 4+ F o+ o+ o+ + o+
+ + + + + + + +
+ 4+ F o+ o+ o+ + o+
+ + + + + + + +
+ 4+ F o+ o+ o+ + o+
+ + + + + + + +
+ 4+ F o+ o+ o+ + o+
+ + + + + + + +
+ 4+ F o+ o+ o+ + o+

Couphng OK

tz dB " Top Yiew
0de L
\ ' " A
22 dR \ &4 P
\ Vi P. 4
AR Weld Area . — V" . . — .
0 Side Vief 200 mm
JH R \ et A S 4[
-6 dR 0 /. :
E & A\ 7
2 dE w YT
10 dB Heat Affected Zones Areas
212 dB | Side End
Echo Amplitude Close | Save._. Zoom In Clear
Ciolor Scale

Change Scanning Direction. ..
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Respect Angle # 0 (Scanning near the non machined weld)

ISONIC On-Line Imaging by Dr.Garmn Passi

19 dB s s s s e 4 s Scanning Pattern
+ 4+ o+ o+ o+ 4+ o+ o+
+10 4B + + + + + + + o+
+ + + + + + + o+
+& dB + + + + |+ + + 4+
+ o+ o+ o+ |+ o+ 4+ o+
+6 dB + o+ o+ o+ |+ o+ o+ o+ -
+1 dE e | s Coupling OK
+2 dB Top Yiew
\ \ 1 1 I 1 1 1 1 ']
0 dB N | :
-2 dB A\ ;/ £
Weld Area T ! T \\ T T T T /I,I
-4dB J»D \\ Side Vieé .~ = 200mm *[
|:|_ 1 1 1 1 /' 1 / 1 1 1 L
-6 dB : 2" ’
8 dB EI:I:l = = T T VI T T T T r
Heat Affected Zones Areas
-10 4B
12 dB I Side End
Echo Amplitude Close | Save. . Zoom In Clear
Color Soale
Change Scanning Direction.__

The above screenshots illustrate the ISONIC screen while scanning using TRANSCAN software. Refer to the
paragraphs 7.7 of this Operating Manual to get instructed on control ISONIC while scanning.

There is a possibility of changing the Scanning Direction with respect to the Zero Line. The defects images
obtaining for both scanning directions are superimposed. To change the Scanning Direction click on

B9y Sl e, |or press <Alt>+<D> on the keyboard

13.8. Postprocessing

Refer to paragraph 7.8 of this Operating Manual
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14. Operating '‘LONGWELD' Software
Package - ISONIC LongWeld Inspection
(Inspection of the Longitudinal Welds in

Pipes, Scanning from Both Sides)

The contents of this chapter is valid for the
LONGWELD SW Package version 5.1.0.9 or higher
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14.1. Preparing for the Inspection
14.1.1. Fixture

Refer to the paragraph 11.1.1 of this Operating Manual and to the figures below

Place the bar with the receivers of airborne
y ultrasound aside of the scanning area at rectangle
to the weld. The center of the bar to be placed
above the weld centerline. The distance between
two receivers (Base) on the bar is defined as:

Ease

Base = 200 + Pos1 + Pos2, mm
or
Base =8 + Pos1 + Pos2, in
Pos1 and Pos2 are the coordinates of the receivers
taken form the left and right scales of bar
correspondingly. The value of Base must be set up
according to the paragraph 14.6. Wrong
determining of the Base causes mistakes in
monitoring probe location and defects imaging.

Scanning Area 2
weld |

Scanning Area 1

Important:
e There are two Scanning Areas located at the both sides of the weld
e The start point and length for both areas must be setup according to the paragraph 14.6

14.1.2. Cabling

Refer to the paragraph 7.1.2 of this Operating Manual

14.2. Start Up

Double click on the icon located on the ISONIC desktop

14.3. Operating the software: general hints

Refer to the paragraph 7.3 of this Operating Manual

14.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual

14.5. ISONIC Control Menu

Follow the instructions of paragraph 7.5 of this Operating Manual
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14.6. Pre-Inspection
14.6.1. Step 1: Inspection Geometry

The Step 1: Inspection Geometry protocol appears in the ISONIC Inspection Setup window upon getting
into the pre-inspection stage

ISONIC Ingpection Setup

Step 1: Inspection Geometry

Skip#t E
Wweld Length [WL) %
weld Thick [WT) %

weld Width [whe'] E%
’ k Pipe Diameter [D]
Coloring Setup Step:
2 - Thermal T|[ " Coarzse & Medium  Fine Scan Index E

[ Heat Affected Zone

Stalt lnspe':tiun

For setting up the values of Skip#, Weld Length, Weld Thick, Weld Width, Pipe Diameter, and Scan
Index refer to the paragraphs 7.6, 11.6, and 12.6 of this Operating Manual and to the note below

O]

Skip#, Weld Thick, and Pipe Diameter values are synchronized with the value of Probe Angle. Sometimes
if the selected Probe Angle is too high there is no complete insonification of the weld possible and the
message as below appears:

Attention! There iz an uncovered area at the weld root! To

provide full coverage use a probe with a lower angle

On ignoring the above message the partial half skip scanning only will be possible:

»1
0.5 Y
Region of Interest

Check / Uncheck the appropriate box if the heat affected zone to be inspected along with the weld volume:

[ Heat Affected Zone W Heat Affected Zone

To return back to the ISONIC Pre-Inspection... window click on Llose | press <Alt>+<C> or
Escjon the keyboard
To proceed further click on Next > | or press <Alt>+<T> on the keyboard - the Step 2 ISONIC

Inspection Setup window appears upon
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14.6.2. Step 2: Define Weld Location

The Step 2: Defining Weld Location protocol appears in the ISONIC Inspection Setup window
ISONIC LongWeld

ISONIC Inzspection Setup

Step 2: Define Weld Location

Microphones Position
L R

Lonhirm L& B Bositions

L-Coordinate

Set Zero Line [

¥-Coordinate

Adjust to =-Yalue [=d4]

Adjust o =Yalue [52]

 Nowsew
Airborne US Yelocity Probe Swnveling Montorn,

Coupling Monitor

Refer to the paragraph 7.6.5 of this Operating Manual

Airborne Ultrasound Velocity

Refer to the paragraph 7.6.5 of this Operating Manual

Probe Location Monitor

Apply the bar with the receivers of airborne ultrasound (microphones) aside of the scanning area at rectangle

to the weld placing the center of the bar above the weld centerline then click on New Setup or press

<Alt>+<N> on the keyboard.
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Based on the data keyed in during implementing of Step 1: Inspection Geometry protocol the required
positions L and R of the microphones on the bar are determined automatically and displayed.

Hiwp 7 Debwss Wald Locgbon

Place microphones into the required L and R
positions in accordance with the left and right

scales of bar correspondingly then click on

Confirm L & B Poszitions

k. — or press
! _“'"""-'-" Bl <Alt>+<F> on the keyboard upon placing the

microphones appropriately

Place probe above closest to the bar above
border of the scanning area according to the
sketch currently shown in the ISONIC Inspection
Setup window then click on

Set Zero Line [0]

or press

<Alt>+<0> on the keyboard

This will reset L-Coordinate to 0 defining Zero
Line and enable the

Adjust to X-Yalue [X1] button

Keeping probe in the same position click on
Adjust to X-Yalue 1]

or press

<Alt>+<1> on the keyboard
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Himp @ Drbwar Wald Locabon

This will define weld edge in the yellow segment

of the scanning area and enable the
Adjust to X-Yalue [X2] | button.

Place probe at the opposite side of the weld

according to the sketch currently shown in the

ISONIC Inspection Setup window then click on

Adjust to X-Yalue [X2] |

or press

<Alt>+<2> on the keyboard

This will end the probe location monitor calibration and activate validation of the received inputs
If the received inputs are not valid then the following warnings are possible:

ISONIC =l

] 0 ] The keying according to the above
The actual Weld Width and/or <-value don't match with
& ke;nagcs!ua I AT SNEVErAVallis SanTE MITER M et paragraph 14.6.1 to be double checked

then probe location monitor procedure
to be carefully repeated

ISONIC | L
The center of the bar with airborne
|nzomect pogitioning of the bar with airborme ultrazound receivers! ultrasound recel_vers to be placed at.)ove
The center of the bar to be placed above the weld centerline the Weld centerline then probe location
monitor procedure to be carefully
repeated

Himp @ Drbwar Wald Locabon

The buttons

Probe Swiveling Monitor. . and

Stant Inspection

will be enabled upon
validation of the received inputs will be received

Probe Swiveling Monitor

Refer to the paragraph 10.6 of this Operating Manual

®

Q The described procedure also relates to the machined welds
a |If there is a need to interrupt the probe location monitor procedure without completing click on

Cancel Setup | hress <Alt> + <N> on the keyboard
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¢ Back

To return back to Step 1: Inspection Geometry protocol click on | press <Alt>+<B> on the

keyboard

To return back to the ISONIC Pre-Inspection... window click on Llose

Esc] on the keyboard

| press <Alt>+<C> or

Flaw Imaging

Refer to the paragraph 10.7 of this Operating Manual

14.7. Inspection
Refer to the paragraphs 7.7 and 11.7 of this Operating Manual

14.8. Postprocessing

Refer to the paragraph 7.8 of this Operating Manual
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15. Operating 'CORROMAP' Software
Package - ISONIC Corrosion Mapping

The contents of this chapter is valid for the
CORROMAP SW Package version 6.2.0.4 or higher
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15.1. Preparing for the Inspection
15.1.1. Fixture

Ease

Apply the bar with the receivers of
airborne ultrasound to the object
under test at parallel to one of the
scanning area sides. The distance
between two receivers (Base) on the
bar is defined as:

Region Width Base = 200 + Pos1 + Pos2, mm
or
Base = 8 + Pos1 + Pos2, in

Region Length Pos1 and Pos2 are the coordinates
of the receivers taken form the left
and right scales of bar
correspondingly. The value of Base
must be known prior to the scanning. Wrong determining of the Base causes mistakes in monitoring probe
location and corrosion mapping

®

scanning Area (Region)

Region Length = Base

Insert ultrasonic probe into the appropriate probe holder then fix the single emitter of airborne ultrasound on
the top of the probe holder:

Probe Holder Single Emitter of
Airborne Ultrasound

Ultrasonic
Frobe

Frobe Haolder
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Remember!

> Not Accepted

15.1.2. Cabling
Ultrasonic Flaw Detector PC Card Applicable Cabling Scheme Paragraph
uUDS 3-3 A4; A7 424
uUDS 3-4 A.5; A8 424
USLT 2000 A.6; A9 424
15.2. Start Up

Double click on the icon % located on the ISONIC desktop

15.3. Operating the software: general hints
Refer to the paragraph 7.3 of this Operating Manual

15.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual
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15.5. ISONIC Control Menu

Refer to the paragraph 7.5 of this Operating Manual and to the figures below

ISOMIC Pre-Inspection Data |

The following parameters must be setup upon i Deszcribe The Object Under Test._.

O Gain to ensure the receiving of the stable backwall echo and Inspection Data. ..

necessary sensitivity to the smallest thickness degradation \
areas to be detected

O USVelocity to match with this property of the object under
test

O Probe Delay to match with this parameter of the probe

O Gate A — aSwitch must be setup to ON

O Gate A — aStart and aWidth parameters to correspond to
the selected Region of Interest (refer to the below
Paragraph 15.7.1 of this Operating Manual)

Inztrument. ..

Erobe. [§

ISUNHIE Syztem Setup:.

Cloze

0 Display Delay and Range to ensure presence of the Gate A entire the A-Scan (refer to the below
Paragraph 15.7.1 of this Operating Manual)

O Gate A - aThreshold to observe the noise immunity and ensure the expected signals of interest will
exceed that value

O)

Setting the aSwitch to OFF or mismatch between aStart and aWidth on one hand and Display Delay
and Range on the other hand (in other words nonappearance of the Gate A on the entire A-Scan) will
cause the warning as below upon leaving ISONIC Pulser Receiver window

Attention |

& Gate & iz not set up properly

It will not be possible to proceed with the scanning before returning to the ISONIC Pulser Receiver
window and observing the necessary settings
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15.6. Pre-Inspection
Refer to the paragraph 7.6 of this Operating Manual and to the figures below

The values of JUS Velocity| and Probe Delay keyed in the ISONIC Pulser Receiver window are valid for the

scanning mode ;

Region Depth

=
Rty
Reqgion Thick

. = . Region Depth
can Index / US Yelocity

Region Width 5933 m/s

| 3 mm j|2 Thermal |
j
Airbome U5 Yelocity. .

21 ﬂ mm S*ﬂ Inspection...

Coupling Moritor__.
'EH‘S“ \ Close

Region Thick

th* Location Monitor.__

" Coarze  Medium & Fine

Alarm

The Region of Interest (Region) to be designated prior to the scanning. The shown in the ISONIC
Setup window is characterized by two parameters Region Depth and Region Thick, which are defined
through the Gate A settings in the ISONIC Pulser Receiver window (refer to the paragraph 15.5 and
paragraph 15.7.1 of this Operating Manual)

Region Length
The Length of the Scanning Area is defined through the setting up the Base (distance between
microphones on the bar — refer to the paragraph 15.1.1 of this Operating Manual)

Region Width
Region Width defines the Width of the Scanning Area (refer to the paragraph 15.1.1 of this Operating
Manual). To setup the value of Region Width the following manipulations are applicable:

¢ Mouse

i
B Click on the corresponding spin II
« Keyboard

B Pressing <Alt>+<W> = Region Width fore color changes to white - thenuse t , - , « , |
buttons on the keyboard (In the Region Width area letter W is underlined)

« Combined
m Click on Region Width = Region Width fore color changes to white - thenuse t , - ,
« , | buttons on the keyboard

The value for the Region Width is setin mm orin
The possible values of increment / decrement for Region Width are:

Resolution Metric Imperial
Fine 1 mm 0.051in
Medium 5mm 0.1in
Coarse 10 mm 0.5in
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Zero Line (Referring Probe Location Monitor)

Click on __Probe Location Manitor.. | or press <Alt>+<L> on the keyboard to open the ISONIC
Probe Location Monitor Setup window

ISONIC Probe Location Monitor Setup |

H-coordinate
0 mm

Set Zero Line |

Close

Apply the probe equipped with the probe holder and emitter of airborne ultrasound to the object under
test as it is shown in the ISONIC Probe Location Monitor Setup window and click on the

Siell Zarw Lo or press <Alt>+<Z> on the keyboard.

To return back to ISONIC Setup window click on Llose or press <Alt>+<C> or
Esc] on the keyboard
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15.7. Inspection

15.7.1. Volume Under Test and Data Presentation

The sketches and accompanying notes below explain the principles of the CORROMAP Data Presentation

## Sketch
B1
1 Al Lo w7
L1
x1
e o1
A D11 ] '_—I\\E
[
vi  FEZy N
| 1 .
| I -
o \
f H C
AN B e
o I i BN
I | T ",
kool R
o .
H G
Top View

Zero Line

e ___ D —————C C
E F
End Yiew .
™~
™~
\'\
H G
Side Yiew

o Q1 (L1, X1, Y1) — Center of the Drill # 1's Bottom Surface
0 Q2 (L2, X2, Y2) - Center of the Drill # 2's Bottom Surface

Note

General

(a) The Volume Under Test
(Region of Interest) is
located between the two
parallel rectangles namely
ABCD and EFGH

(b) The scanning is provided
above the surface of the
rectangle A1B1C1D1

(c) Thelines A1B1 and AB are
parallel to the line connecting
the receivers of airborne
ultrasound. The position of
the lines A1B1 and AB with
respect to the said receivers
is defined by setting up the
Zero Line while calibrating
the Probe Location Monitor

(d) Refer to the ISONIC Setup
window:

0 A1A =Region Depth

0 AB =Region Length

o AD = Region Width

0o DH = Region Thickness

o A1E = Normal Material
Thickness

(e) To give an example it is
supposed that there are two
drills in the object under test,
said drills have different
diameters, coordinates and
depths of penetration into the
Region of Interest and
ended by the flat bottoms
each
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Actually
Scanned
Area
(Coupling
OK)

Sketch

Scannming Pattern

<«

Top View

Side View

End View

Current
Probe
Position

Note
Testing Integrity

The Scanning Pattern will be
represented in the separate field if the
coupling monitor was activated prior to
the start of the inspection

Top View, Global Side and End
Views

Supposing that the scanning is
performed completely the

Top View generated by the
CORROMAP software consists of 3
areas; each area is painted with the
color corresponding to the remaining
material thickness. Partially the area
above the drill # 1 will be painted with
Y1-color; the area above drill # 2 will be
painted with Y2-color; the remaining
part of the Top View will be painted with
the Material Thickness-color

The Side View and End View are the
orthogonal images composed through
the superimposing of the
corresponding cross sectional profiles
along and across the whole Region of
Interest, said superimposing is
performed by overwriting of the high
value of the remaining material
thickness with the lower value providing
the representation of the least
remaining thickness values

All acquired data is stored into a 3D-
matrix, so there is no any data loss —
refer to the sketches ## 4-6 exampling
the Sectional Side View and End
View
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## Sketch
4
B1
Al g
*1
2
A___ DY __ | __ ] — \E
[
Y1 .ng‘ A
il
' I
| I
D : .
S __F___]____ﬂF
E CN
| R
I
E::J
H
A Top View
Current — y.
Probe =~
Position
D

Side View

End View

c1

Note
Sectional Side View and End View

Sketches ## 4 through 6 are the examples
illustrating how the sectional Side View and
End View are composed

If the sectional viewing is selected by an
operator then the section currently
represented on the ISONIC screen will
correspond to the current probe coordinate
(X — for the sectional Side View; L — for the
sectional Top View); replacement of the
probe causes representation of the another
sectional view
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## Sketch Note

N
*1
PN o ) I S S— 8
1 FQH—#
I
I
es T Ny
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I | T b -
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. ‘L
H G
A Top View B
Current
Probe
Position
[ |
D Side View c

End View
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## Note
6
Al
A C1
C
E
G
A Top View B
Current
.—Probe
[ | < Position
D Side View c

End View
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15.7.2. Scanning

N\ . S
<=10.1mum \ Scanning Pat}e.(n ISONIC On-Line Imagirig by Dr.Garn Passi
<=12.mm N / -
==14.mm l
<=16.mum

=18 mm RS
=200 tum
=23 mim

=224 tim

“=26.mm Coupling OK

] 240 mm
Side Yiew

=27 mim

<=0 trum

10 - ’ !
=32 mm ]
{:34.m KB T T T kl T T T T T
\

I Global Sechion I Side End

5[ i
D=14.64 m LCloze | Save_.. | Zoom In

The above screenshot illustrates the ISONIC screen while scanning using the CORROMAP software. The
target of the operator is to completely "paint" over the Scanning Pattern-Top View area providing the
necessary testing integrity. The thickness map and the backwall profile are recorded and imaged
automatically in real time

T

Clear

Thickness Mapping Logic: The current lower value thickness reading (dominating) overwrites the already
recorded higher value thickness reading if placing the probe above the same spot again. The higher value
thickness reading does not overwrite the already recorded lower value thickness reading (dominating) if
placing the probe above the same spot again

Thickness Map "Repair" Logic: The Map Repair Function is active while keeping pressed the <Space>
button on the keyboard — the new thickness readings unconditionally overwrite already recorded data. This
allows the map corrections after finding the non-relevant dominating data recorded

Thickness Map "Marks": Some eventually "unscanable" spots may exist on the scanning surface, for
example the metal drops, deep surface corrosion, etc. or construction elements, such as rivets, bolts, etc. In
order to mark the said spots one by one: place probe above each point to be marked and press
<Shift>+<Space> on the keyboard. The corresponding marks appear over the Top View. To erase a mark
use the Map Repair Function
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It is possible to use the different styles of the back wall profile presentation while scanning:

o Click on Side or press <Alt>+<D> on the keyboard for the Side View back wall profile

representing
o Click on End or press <Alt>+<E> on the keyboard for the End View back wall profile
representing

Section

o Click on or press <Alt>+<I> on the keyboard for the sectional back wall profile
representing for the currently active Side View or End View
. Global )
o Click on or press <Alt>+<G> on the keyboard for the global back wall profile

representing for the currently active Side View or End View

There are another 4 controls available on the ISONIC screen while scanning:

Click on SEE or press <Alt>+<S> on the keyboard to save a file containing inspection data. Proceed
according to the paragraph 5.4.19 of this Operating Manual

Click on E or press <Alt>+<Z> on the keyboard to zoom the ISONIC On-Line Imaging window

Click on "3 |or press <Alt>+<R> on the keyboard to reset to background in the ISONIC On-Line
Imaging window

Click on _Llose | or press <Alt>+<C> or |ESC on the keyboard to return back to the ISONIC Setup
window
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15.8. Postprocessing
Refer to the paragraph 7.8 of this Operating Manual and to the figures below

LT ISONIC Postprocessing
=12 mm Open... Scanning Pattern - Top Yiew
=14,
t Show Primary Information
<=16 tutn
1% Print Inzpection Beport

=20 mm Image Proceszing

=12 mm Scanning Pattern ON

<=2 rum
Cloze
<=2 i

=18 mim

Side Yiew

<=3t

=32 i

£=34 thin

End Yiew

General

o0 Both Global Side View and End View appear upon opening the CORROMAP results file
o The thickness map appears with the palette (color scale), which was active entire the scanning

o If the Coupling Monitor was active entire the scanning then the button Scanning Pattern ON

becomes enabled upon opening the CORROMAP results file. To preview the separately recorded testing

Scanning Pattern OM |

integrity plane click on the or press <Alt>+<S> on the keyboard. To return

Scanming Pattern OFF |

click on or press <Alt>+<S> on the keyboard

ISONIC Postprocessing

Open... Scanning Pattern - Top View

Show Primary Information Scanning Pattern

Print Inzpection Beport

Image Processing

{ Scanning Pattern OFF
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Image Processing
Filtering

Filtering - Start...

ISONMIC Image Processing
Zoom  Measurements | Filtering  Profiling  Coloring  Prink Exit

Filtration Leve Scanning Pattern - Top Yiew

No Filtration

Ma Filkering

13

Side Yiew
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As a result:
o two horizontal lines graphically representing

the thickness threshold appear simultaneously

above the Side View and End View

o the mouse pointer is "sticked" to the horizontal

line above the Side View

0 both horizontal lines may be moved up / down

synchronously by the mouse or touch screen
stylus or buttons t | on the keyboard

o the thickness threshold (Yf) display is
"sticked" to the horizontal line above the End
View

o0 the areas of the thickness map (Top View)

related to the remaining thickness exceeding
the thickness threshold are rejected

o the areas of the Side View and End View
under the thickness threshold line are
lightened

Release the touch screen stylus or left mouse

click or press |Enter| on the keyboard to fix the

selected threshold and free the mouse pointer for
the further procedures

; Thickness Threshold
] Line
i

To interrupt the Filtering procedure right mouse

click or press |ESC] on the keyboard

Filtering > No Filtering switches the active
Filtering function off
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Scanning Pattern - Top Yiew

140
1]

Side Yiew

34.0

10.0
< N l

260

ﬂm

End View

f=25.2 mm
34 IZI
/
/ 7’
/ - _ -

P Scanning Pattern - Top Yiew

140

0 260
Side Yiew
10,0

4.0

End Yiew

R

140
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Profiling
Profiling - Profiling ON

ISONIC Image Processing

Zoom  Measurements  Filtering | Profiing  Coloring  Prink - Exit

. . Frofiling O . .
Filtration Level: Puofling OFF |, 2ming Pattern - Top Yiew

<2523 mm

3
L

Side Yiew

As a result: 4Scanning Pattern - Top Yiew

o two orthogonal lines appear above the Top View
o the mouse pointer is "sticked" to the crossing point
of the said lines

0 both lines may be moved up / down and left / right
correspondingly by the mouse or touch screen
stylus or buttons t | 2 € on the keyboard

o0 the cross point coordinates display is "sticked" to
the horizontal line

-L=1 33.4 mm; #=69.1 mm

o the horizontal line and its X-coordinate provide 140

representing of the corresponding sectional Side

View 0 260
o the vertical line and its L-coordinate provide Side View

. . X 10.0

representing of the corresponding sectional End

View
Release the touch screen stylus or left mouse click or 240

press |Enter on the keyboard to fix the obtained End View

sectional Side View and End View and free mouse 10.0
pointer for the further procedures
To interrupt the Profiling procedure right mouse click e
1 140

or press |[ESC] on the keyboard

Profiling - Profiling OFF switches the active Profiling function off
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Polygons — Statistical Processing
Measurements - Polygon

ISONIC Corrozion M

ISOMIC Image Processing

Zoom | Meazurements  Filtenng  Profiling  Coloring  Print - Exit

L-Coordinate, Projection Length

Filtrg #-Coordinate, Projection wWidth nning Pattern - Top View

Y¥-Coaordinate - Depth, Projection Height

<=10.47tmim
<=123 2dmm

<=14 01t

=13 T .
<=17.55tmm

Side Yiew

<=21.08mum

=22 Eimim 260

=224 AZtnim

<=2 3% mim

<=21% 1ftmnm

==15 93 End View

<=31 Tmm

Color Seale

Use the mouse or touch screen stylus or buttons t | 2> €
on the keyboard to manipulate the cursor over thickness
map. Release the touch screen stylus or left mouse click or

press Enter| on the keyboard upon placing the cursor

appropriate manipulating of the cursor; said rib will connect

the current cursor position and the first apex of the desired

polygon. Place cursor over the next selected apex of the
desired polygon and release the touch screen stylus or left

mouse click or press [Enter] on the keyboard. As the
result the next polygon’s rib will be created

To interrupt the Polygon procedure right mouse click or
press |ESC on the keyboard

n 150
over the first apex of the desired polygon. This makes it
possible to designate the first polygon’s rib through the

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 348 of 550



After designating the last tip of the desired polygon double
left mouse click or double click with the touch screen stylus

The statistics window appears then on the screen highlighting the selected polygon and representing the
thickness distribution histogram over the polygon:

ISONIC Cormrosion M

ISOHIC Image Processing
Exit

Zoom  Meazurementz  Filkering  Profiing - Colaring — Print

Scanning Pattern - Top Yiew

Filtration Level:

<=10.47um _
N
363 1|25 54
'a]
m -
D_
[nn]
. i
: 2o
=
D = 28.8 mm
o = 4.67 1
=
= T T
a7 13.3
Color Scale

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 349 of 550



Z¥Amm .. 28.3 mm, 10.2 %
363 1|25 54
U] = '\_\'3
m -
G_
[nn]
o i
[a]
° =2 N
D =288 mm
& = 4.67 i
=F N
- / -
= 2% i
—r r r - r - 1r - 1 A‘E
a7 13.3 17.9 22.58 271 T
D, mm

Placement of the cursor over a column causes the indication of its value and rank; said indication appears
above the upper left corner of the histogram

To print Postprocessing Page containing the image of the selected polygon and the corresponding histogram

click on

To close the statistical window click on or press Esc|on the keyboard
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16. Operating 'CORROMAP RD' Software
Package - ISONIC Corrosion Mapping
(Complete Raw Data Acquisition)

The contents of this chapter is valid for the
CORROMAP RD SW Package version 1.0.0.1 or higher
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16.1. Preparing for the Inspection
Refer to the Chapter 15.1 of this Operating Manual

16.2. Start Up

ROy
Double click on the icon % located on the ISONIC desktop

16.3. Operating the software: general hints
Refer to the paragraph 7.3 of this Operating Manual

16.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual

16.5. ISONIC Control Menu

Refer to the paragraphs 7.5 and 15.5 of this Operating Manual

16.6. Pre-Inspection
Refer to the paragraphs 7.6 and 15.6 of this Operating Manual
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16.7. Inspection
Refer to the paragraph 15.7.2 of this Operating Manual.

All kinds of data presentation, the imaging modes, the ISONIC control functions, and the typical screen during
scanning using the CORROMAP RD Inspection SW Package are identical to the same while using the
CORROMAP Inspection SW Package. The Thickness Mapping Logic, Thickness Map "Repair” Logic,
and Thickness Map "Marks" Rule valid for the CORROMAP Inspection SW Package are also valid for the
CORROMAP RD Inspection SW Package

The only difference is that the unprocessed A-Scans are additionally captured while scanning using
CORROMAP RD software. The A-Scan Capturing Logic for the CORROMAP RD is synchronized with the
said Thickness Mapping Logic and Thickness Map "Repair" Logic:

A-Scan Capturing Logic

First placement of the probe above some spot on the scanning surface

A-Scan is recorded unconditionally if placing the probe above some spot on the scanning surface
at the first time

Repeat scanning above the same spot — overwriting rules
(a) Map Repair Function is not active
Case 1. The valid echo for the thickness reading (echo matching with the gate and echo
height exceeds the gate level) was received while pacing the probe above some spot on the
scanning surface earlier
» If the valid echo was received again upon placing the probe above the same spot
on the scanning surface next time and the new thickness reading is dominating (i.e.
less then already recorded) then new A-Scan overwrites already recorded A-Scan
otherwise there is no overwriting
If the valid echo was not received upon placing the probe above the same spot on
the scanning surface next time then there is no overwriting
Case 2. The valid echo for the thickness reading was not received while pacing the probe
above some spot on the scanning surface earlier
e |If the valid echo was received upon placing the probe above the same spot on the
scanning surface next time then new A-Scan overwrites already recorded A-Scan
e If the valid echo was not received upon placing the probe above the same spot on
the scanning surface next time then there is no overwriting

(b) Map Repair Function is active

Each new A-Scan overwrites already recorded A-Scan unconditionally for each new
placement of the probe above the same spot
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16.8. Postprocessing

The typical screen appearing upon opening the CORROMAP RD file is shown below. All postprocessing
procedures related to the graphical data analysis are identical to the same functions applied to the
CORROMARP file — refer to the paragraph 15.8 of this Operating Manual

== I iwif
Scanning Poflom - Top View

Fide View

o 2 i

=] pran
o L ey
©m LE mim
a2 rm
12

o 1 rram

S 3

o 1 mm

o 51 ey

Dl mam

Ol
E mdl 'ierme

The off-line functions related to the A-Scan recovery, signal evaluation and thickness map transformations
become available through the Image Processing Menu Bar where there are 2 additional topics with respect to
the same bar related to the CORROMAP files postprocessing, said topics are Point and ROl (Region Of
Interest)

Zoorn Meawpsverds Poed A0 Fleirg Pioding Colong Paed  Ewt
Llepth: Mi& Scanning Pafiem - Top View

Filtration Leveal h
Mo Filtration

130

Omm 120 rrem
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Point by Point A-Scan Recovery and Evaluation

Zoon  Hessuenents Pard ROl Flleng Profing Colarg Pere Bt

Diapth: His Scmmming Patlem - Top View

Ol Lact h
Filtrafon L
Mo Filtration

| . I

120

Imm 120 momi

Zoorm  Meauesresdy Poed ADN Fssrg Puding Colong Pand Bt

Scanning Pafem - Top View

Li]

| 8 |
-

proi]

dmm IO mm

< Fade View

= Epadl o e

Omm 20 mm

Point > Add

The cursor may be manipulated then
over the Scanning Pattern - Top
View area only using the touch screen
stylus or mouse or buttons t | 2 €
on the keyboard. The A-Scan
corresponding to the entire cursor
position is recovered and
accompanied with the signal
evaluation data such as

Depth, mm

Time of Flight > T, us
Echo to Gate Level 2> V, dB
Echo Height 2> H, %

Echo to DAC 2> AV, db (if
applicable)

ODoO0D O

H .
To place a mark above some point
of interest left mouse click or release

touch screen stylus or press Enter
on the keyboard (N is the mark ##)

Next selection Point = Add allows
placing of the next, etc

To interrupt the Point by Point A-
Scan Recovery and Evaluation
procedure right mouse click or press

Esc] on the keyboard
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Zoom  Hespssrends Fond FADl Fiteng Profing Colosng Pl Bt
Snmreang Pafiom - Top 'iew

Cia FI1'|'| 22 95 mm

Filtration Losvel
Mo Filtrafion

Zooe Mesirsmerds Poel AN Fleng

Llepth: 23 55 mim

Papllry Coioong P Ewl

130

Soanniey Patbesn - 1op View

Paint 1:

L= 1336 mm
=33 E mm
D=234 mm

<] x| &

12 mm

Left mouse click or touch screen stylus
click on the existing mark will highlight
it's coordinates and matching thickness
value along with the corresponding A-
Scan and signal evaluation data

Click on = to print the graphical data
accompanied with the A-Scan and signal
evaluation data for the selected mark

Click on x to erase the selected
mark

Click on v to hide the mark's

coordinates, the corresponding result,
and the signal evaluation data

Point & Clear Last erases the last
mark on the Scanning Pattern — Top
View

Point = Clear All erases all marks from
the Scanning Pattern — Top View
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Redefine the Region of Interest

Zoorn  Mesupsvesdy Poed ADN Fssrg Puading Colong Pand Bt

Scanming Pafemn - Top View

L]

| & |
o

W

il

dmm I00 mm

Gade View

118

Scanming Pafemn - Top View

Filtration Level
Mo Filtration

dmm I00 mm

Whilst effecting the Point by Point A-
Scan Recovery and Evaluation
procedure it may be realized that
some signals received and recorded
were not matching with the Gate A
while scanning. It's possible to
Redefine the Region of Interest in
order to rebuilt and reevaluate the
thickness map and the whole 3D array
off-line without secondary scanning.

ROI > ON

The cursor may be manipulated then
over the Scanning Pattern - Top
View area only using the touch screen
stylus or mouse or buttons t | > €
on the keyboard. The A-Scan
corresponding to the entire cursor
position is recovered and
accompanied with the signal
evaluation data such as

O Depth, mm
Time of Flight > T, Us

Echo to Gate Level > V, dB
Echo Height > H, %

Echo to DAC 2> AV, db (if
applicable)

0O 00D

To redefine the Region of Interest
place cursor into the position
corresponding to the A-Scan
representing the received signal not
matching with the Gate A and left
mouse click or release touch screen

stylus or press [Enter] on the
keyboard

To interrupt the Redefine the Region
of Interest procedure right mouse

click or press |ESC on the keyboard
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Lo Hegaseventy Fonl A0 Fllsing Proling Coloeng Fanl Eat

Scanreng Faltein - Top Yies

n As a result the A-Scan representing the

g signal, for which the Gate A — Region of
Interest settings to be changed becomes
solid while the Gate A — Region of Interest
manipulation buttons controllable through the
left mouse click or touch screen stylus click
appear:

Q . , .- are the aStart -

Region Depth controls

Q . , . - are the aThreshold

controls

Q . , . - are the aWidth —

Region Thick controls

n Clicking on . will negate the changes in

the Gate A — Region of Interest settings
and switch off the Redefine the Region of

amn 5 Interest procedure
G Warew

Zows  HWesusgwens; Fond Al Flsing Prolisg Colossg Pand Esi

Szanmeng Fatein  Top Yies

Clicking on . will accept the new Gate A
— Region of Interest and redraw the
Scanning pattern -Top View, Side View,
and the End View accordingly

All postprocessing procedures may be
applied then to the new Scanning pattern -
Top View, Side View, and the End View
Depth: 117 mm . data

Fittration Leval

No Filtration ROI = ON will return the Gate A — Region

of Interest settings to the original values
used entire the scanning procedure
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Redefine the Region of Interest — Application Tip

Zoore  Meswrsrerds Poied AN Flesng  Paollng Coling Pre Ewml

Soanniesg Patbesn - Top Vs

' AN

It's possible to observe virtual zoom
through narrowing the Gate A —
Region of Interest settings entire the
Redefine the Region of Interest
procedure

Cofoeing  Print Ewil
‘\ Soanniesg Patbesn - Top Vs

\
\
\
. b
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Zooe Memrererds Poed AN Fteing Puoling Coling Pint Ewl

The required segment of the Top View —
Scanning Pattern becomes represented
using more Color-Thickness grades,
while the Side View and the End View

7 W ——— become zoomed then

SOMIC kmage Frosoeesing

Lkepth: 131 rmm \ \ Scanning Paflemn - Top View

!

Filtration Leveal
Mo Filtration

130

k8

200
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17. Operating '"CORROMAP CU' Software
Package - ISONIC Corrosion Mapping —
Scanning on Curved Surfaces

The contents of this chapter is valid for the
CORROMAP CU SW Package version 2.2.0.4 or higher
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17.1. Preparing for the Inspection
17.1.1. Fixture

Rase Apply the bar with the receivers of airborne
ultrasound to the object under test at parallel to
one of the curved sides of the scanning area.
Use the fixture S 89000 ensuring the placement
of the airborne ultrasound receivers on the small
diameter objects, if it's found necessary — refer
to the paragraph 9.1 of this Operating Manual.

The value of Base (the distance between two
receivers of airborne ultrasound) may be from
100 to 300 mm or 4 to 12 in. The short bar is
required if the value of Base is not exceeding
200 mm or 8 in. If this is a case then the
Scanning Area (Region) distance between the receivers is defined as:

Reemion YWidth Renion Length

Base =100 + Pos1 + Pos2, mm
or
Base =4 + Pos1 + Pos2, in

The long bar is required if the value of Base is more than 200 mm or 8 in. If this is a case then the distance
between the receivers is defined as:

Base =200 + Pos1 + Pos2, mm
or
Base = 8 + Pos1 + Pos2, in

In the above formulas Pos1 and Pos2 are the coordinates of the receivers taken form the left and right
scales of the bar correspondingly

The value of Base must be known prior to the scanning. Wrong determining of the Base causes the
mistakes in monitoring probe location and corrosion mapping

®

e The exact length of the inspected area (Region Length) depends on Base and Curvature Diameter
and it is calculated automatically while running the CORROMAP CU Inspection SW package (refer to the
paragraphs 17.6 and 17.7 of this Operating Manual)

» It may occur that the reducing of the preliminary selected Base value will be required entire the software
flow (refer to the paragraph 17.6 of this Operating Manual)

Insert ultrasonic probe into the appropriate probe holder then fix the single emitter of airborne ultrasound on
the top of the probe holder — refer to the paragraph 15.1 of this Operating Manual
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17.1.2. Cabling
Refer to the paragraph 15.1.2 of this Operating Manual

17.2. Start Up

Double click on the icon ﬂ% located on the ISONIC desktop

17.3. Operating the software: general hints
Refer to the paragraph 7.3 of this Operating Manual

17.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual

17.5. ISONIC Control Menu

Follow the instructions of paragraph 7.5 of this Operating Manual

17.6. Pre-Inspection
Refer to the paragraphs 7.6 and 15.6 of this Operating Manual and to the figures below

ISONIC Setup

m| q__fHegiun Depth
p—
v A Region Thick
Scam Indek e il
Region Width | 6455 mfs 30 mm

Scan Index. mm ﬂ HDH Thick
| m mm
3 mm ‘ 2 - Thermal -
Region Width ‘
140 mm Airborne U5 Yelocity... Start Inspection...
Curvature Diameter l
1 16 mm ‘ Probe Location Monitor._.

i Coupling Monitor.— Close
Alarm i~ Coarze  Medum ¢ Fine
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Curvature Diameter

To setup the value of Curvature Diameter the following manipulations applicable:

Mouse

i
B Click on the corresponding spin II
Keyboard shortcuts

B Pressing <Alt>+<V> = Curvature Diameter fore color changes to white - thenuse t , - , « , |
buttons on the keyboard (In the Curvature Diameter area letter v is underlined)

Combined
B Click on Curvature Diameter = Curvature Diameter fore color changes to white - then use t , — ,

« , | buttons on the keyboard

The value for the Curvature Diameter is set in mm or in
The possible values of increment / decrement for Curvature Diameter are:

Resolution Metric Imperial
Fine 1mm 0.05in
Medium 5mm 0.25in
Coarse 10 mm 0.5in

The length of the inspected area (Region Length) is defined by the CORROMAP CU Inspection SW
package automatically with respect to the Base and Curvature Diameter values. Generally, the upper
limit for Base is 300 mm, however it can be lower for some objects; hence the value of Base may be
reduced automatically while keying in the Curvature Diameter. If this is a case then:

Q provide the distance between the receivers of airborne ultrasound equal to the value of Base
recalculated and indicated by the CORROMAP CU software

a re-refer probe location monitor as it is described in the paragraph 15.6 of this Operating Manual after
each change of the distance between the receivers of airborne ultrasound

The exact length of inspected area (Region Length) will be indicated in the ISONIC On-Line Imaging ...
window after starting inspection. It will be also stored in each file containing the inspection results and
printed in the Inspection Report

The settings of the Gate A (aStart and aWidth) define the minimal possible value for the Curvature
Diameter:

Minimal Curvature Diameter = 2%(aStart + aWidth) = 2x(RegionDepth + RegionThick)

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 364 of 550



17.7. Inspection

ISONIC Corrogion

<=12 081mm Scanning Pattern ISONIC Dn-Line Imaging by Di_Gani Passi
=20 1 Sarm 0 Scanning Pattern - Top VYiew
=22 23mm I
=243 11mum
=26 38 mm
<=2 d6mm + I
=30 Sdtntm :
=31 At

100

0 Coupling OK 1208

160 Side View

430 ‘

I Global Section I Side End

Cloze | Save._. Zoom In Clear

D=2889 mm

The above screenshot illustrates the typical ISONIC screen while scanning using the CORROMAP CU
software. The exact Region Length is shown between Top View and Side View images in the ISONIC On-
Line Imaging ... window. The Scanning Pattern, Top View and Side View images are shown unfolded and
the additional Side View - Real Shape window is generated simultaneously making it possible to monitor the
thickness profile more precisely

All kinds of the data presentation, the imaging modes, the ISONIC control functions, and the typical screen
while scanning using the CORROMAP CU Inspection SW Package are identical to the same while using the
CORROMAP Inspection SW Package - refer to the paragraph 15.7 of this Operating Manual

17.8. Postprocessing

All postprocessing procedures related to the graphical data analysis are identical to the same functions
applied to the CORROMAP file — refer to the paragraph 15.8 of this Operating Manual. Real Shape is the
only one additional item in the ISONIC Image Processing menu of the CORROMAP CU not existing in the
same menu of the CORROMAP software. Click on the Real Shape topic recovers the true-to-scale curved
Side View

Zoom Top Wiew RealShape mMeazurementz  Filtenng  Profiing  Coloring  Print Exit

- Scanning Pattern - Top Yiew
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18. Operating 'CORROMAP CU RD'
Software Package - ISONIC Corrosion
Mapping — Scanning on Curved Surfaces
(Complete Raw Data Acquisition)

The contents of this chapter is valid for the
CORROMAP CU RD SW Package version 1.1.0.6 or higher
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18.1. Preparing for the Inspection
Refer to the paragraph 17.1 of this Operating Manual

18.2. Start Up

ROy
Double click on the icon % located on the ISONIC desktop

18.3. Operating the software: general hints
Refer to the paragraph 7.3 of this Operating Manual

18.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual

18.5. ISONIC Control Menu

Follow the instructions of paragraph 7.5 of this Operating Manual

18.6. Pre-Inspection
Refer to the paragraphs 7.6, 15.6, and 17.6 of this Operating Manual

18.7. Inspection
Refer to the paragraphs 15.7, 16.7, and 17.7 of this Operating Manual

18.8. Postprocessing
Refer to the paragraphs 15.8, 16.8, and 17.8 of this Operating Manual
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19. Operating ‘MULTISCAN-COMBO-S'
Software Package - ISONIC Multiscan-
Combo-S Inspection

The contents of this chapter is valid for the
MULTISCAN COMBO S SW Package version 3.3.0.0 or higher
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19.1. Preparing for the Inspection
Refer to the Chapter 15.1 of this Operating Manual

19.2. Start Up

M:TDEFD
Double click on the icon IEP“: located on the ISONIC desktop

19.3. Operating the software: general hints
Refer to the paragraph 7.3 of this Operating Manual

19.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual

19.5. ISONIC Control Menu

Follow the instructions of paragraph 7.5 of this Operating Manual

19.6. Pre-Inspection
Refer to the paragraphs 7.6 and 15.6 of this Operating Manual and to the figures below

Inspection Techniques

There are 2 inspection techniques available while running the MUTISCAN COMBO S Inspection SW
Package:

« The Pulse Echo Inspection and Mapping based on the analysis and mapping of the amplitudes
and time delays of all signals matching with the gate designating the region of interest. The Pulse
Echo Inspection and Mapping allows to capture the multi-layer amplitude C-Scans compressed
into the single compact 3D array and recover the depth/thickness C-Scan from the captured 3D array
in real time and/or off-line at the postprocessing stage

e The Attenuation Inspection based on the analysis and mapping of the amplitude of the signal
located at the fixed time window determined by Gate A, said amplitude may be obtained through
the getting of the backwall echo or through-transmitted signal. The Attenuation Inspection allows to
capture the single-layer amplitude C-Scan representing the amplitude distribution for the single
informative signal either backwall echo or through-transmitted captured over the scanning area. For
the through transmission mode it’'s necessary to fit the probes into the appropriate yoke - refer to the

paragraph 34.3 of this Operating Manual
ISONIC Pre-Inzpection Data |

To start with the Pulse Echo Inspection \

or press <Alt> + <O> on the keyboard N
\ Inspection Data. ..
N\
N\
N Instrument. ..
N\
To start with the Attenuation Inspection | | Probe. ..
or press <Alt> + <A> on the keyboard ~ ~ A
S - Pulze Echo...
~ ~
D N Attenuation. ..
ElDSE%
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Pulse Echo Inspection and Mapping — Pre-Scanning window

| 1SONIC Setup

Region Depth

':.-"
Base —

Basze Focion Thick
egion Thic
, 230 mm
Scan Index
Region Width | 6115 mjs 30 mm
Region Thick
7 mm  J |1 - Pseudo v| 28 mm
Region widh —J
195 mm T ™ Coarze ¢ MediumC Fine Start Inzpection. ..

Coupling Monitor. _. Awbome US Yelocity. ..
@ Alarm Probe Location Monitor._. Llose
Grades: 255 - Start: 30.1 mm, 11.91 ‘B Gr?\ﬁdth: 0.1 mm, 0.09 dB
TS ~ \ /

z0.0 323 247 Z7.0 203 M7 440 453 487 A1.0 53.3 857 52.0
L1 i A R, WA Y A IIIIIIII‘nI‘n

L M .< L
a RN e
—T —TTT ———— .ﬁ 7 —T T T 71 T
B

B ! 10 -12

The Palette Customizing Controls

Color Scale (Palette)
The MULTISCAN-COMBO-S's color scale (palette) may have up to 255 grades for the following palettes:

e Gray
e Thermo
¢ Pseudo-color
Ultrasonic data captured while scanning the object is stored by the following way: both the amplitude and time

of flight for each signal received from the gated Region of Interest (Region) and exceeding the gate level is
stored in connection with the corresponding probe coordinates. The palette has two meanings

simultaneously: RegiWst (Gate)
Start —~ ~ End
24 254 268 282 296 3l 324 338 3532 366 3%
Hqqhaql
CE
12 10 & & 4 2 ] -2 -4 & - -10 -12
Max——_ _—"Min

———
Echo Amplitude Dynamic Range

The factory default quantity of the grades is 255 through the whole region of interest / dynamic range. The
palette may be customized using the appropriate Palette Customizing Controls. It's important that the
volume and format of the data acquisition and storage are not affected if customizing the palette

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 370 of 550



Attenuation Inspection and Mapping — Pre-Scanning window

ISONIC Setup |

Baze

Base ‘
| | 230 mm EI
|1 - Pzeudo "’|
mi Hﬂgiﬂﬂ Width A

7 mm ﬂr Coarze ¢ Medium ™ Fine 240 mm ﬂ

Scan Index

Region Width

Airbome U5 Yelocity. . |
LCloze Start Inspection. ..
Probe Location Monitor._. |
Grades: 255 Start: -39.8dB GricWidth: 0.2 dB
a k] r 10 13 17 20 -23 ) =30 -33 =37 -0

The coupling monitor is not optional for the Attenuation Inspection and Mapping
The dynamic range is 40 dB for the Attenuation Inspection and Mapping

High Resolution Scan Index

The high resolution value of Scan Index may be setup to 0.25 or 0.5 mm / 0.01 or 0.02 in for both Pulse
Echo and Attenuation inspections provided that the value of Base is less than 200 mm /8 in
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19.7. Inspection
19.7.1. Volume Under Test and Data Presentation — Pulse Echo

## Sketch
B1
1 Al T v
L1
*1
e o1
A___ DY __ | __ ] _—I\\B
[
1 . : .
I -
| N
IR ) o e— + C
E 9 F o~
\\.
",
",
\\
H G
Top View
Zero Line
A /e
I
|
I
I
I
I
e ___ D —————C ’
E F
End Yiew .
™~
™~
\'\
H G
Side Yiew

o Q1 (L1, X1, Y1) — Internal Reflector 1
0o Q2 (L2, X2, Y2) - Internal Reflector 2

Note

General

(a) The Volume Under Test
(Region of Interest) is
located between the two
parallel rectangles namely
ABCD and EFGH

The scanning is provided
above the surface of the
rectangle A1B1C1D1
The lines named A1B1
and AB are parallel to the
line connecting the
receivers of airborne
ultrasound. The position
of the lines A1B1 and AB
with respect to the said
receivers is defined by
setting up the Zero Line
while calibrating the Probe
Location Monitor

Refer to the ISONIC
Setup window:

(c)

0 A1A =Region Depth

0 AB =Region Length

o AD = Region Width

o0 DH = Region Thickness
(e) To give an example itis
supposed that there are
two reflectors Q1 and Q2
in the object under test
inside the Region of
Interest, said reflectors

have different dimensions
and coordinates
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# Sketch
2
Actually . Scanning Pattern _
Scanned 1 B1 Current
Area Probe
(Coupling 4 position
OK)
1 C1
3
A Top View B
CY
Q1
L
D C
Side View
D C
LT
Q1
L
H G
A End View D
o,
ey
E H

Note

The Scanning Pattern will be represented
in the separate field if the coupling monitor
was activated prior to the start of the
inspection

Global Top View, Global Side and End
Views

Supposing that the scanning is well
completed the reflectors Q1 and Q2 will be
then detected and represented on the global
Top View, Side View and End View
according to the current sketch.

The global Top View is obtained through the
superimposing of the parallel planes the
rectangles ABCD and EFGH. The global
Top View may be presented in two modes:
Depth (Time of Flight — TOF) Map and
Amplitude Map. The Amplitude Map is
composed through the overwriting of the low
value of the echo amplitude with the higher
value, providing the representation of the
highest amplitude values. The Depth (TOF)
Map is composed through the overwriting of
the high reflector's depth value with the
lower reflector's depth value providing the
representation of the reflectors closest to the
scanning surface. Thanks to 3D-matrix
storing of the acquired data it is possible to
switch from one mode of the Top View
presentation to another one while scanning

The global Side View and End View are the
orthogonal images obtained through the
superimposing of the corresponding cross
sectional views along and across the whole
Region of Interest, said superimposing is
performed by overwriting of the low value of
the echo amplitude with the higher value.
This provides registering of the highest
amplitude values

All acquired data is stored into a 3D-matrix,
so there is no any data loss — refer to the
below sketches ## 4-6 exampling the
sectional Top View, Side View and End
View
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Al

Sketch
B1
L2 e
L1
=1
Y2
Dl B

Top View

|

Note

Sketches ## 4 and 5 are the
examples illustrating how the
sectional Top View s
composed

If the sectional viewing is
selected by an operator then
the Top View section
currently represented on the
ISONIC screen will
correspond to the current
probe coordinates on the
scanning surface: the
horizontal plane, which
corresponds to the reflector
closest to the probe and will
be represented as an
Amplitude Map; replacement
of  the probe causes
representation of the another
Top View section
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## Sketch Note

B1
L1
21
Y2 o1
A____ DV __ 1 ____ ___‘\\E
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|
I ) o —— ny c
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&
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## Sketch
° B1
L1
X1
2 o1
A_____Dv__ 1] ___‘\\E
[
Y1 o
| ~
| N
I ) o —— ny c
E ® F o~
\'\
"
"
\'\
H G
D C
L
H G
A D
L
E H

Note
Sketches ## 6 - 9 are the
examples illustrating how the
sectional Side View and End
View are composed

If the sectional viewing is
selected by an operator then
the section currently
represented on the ISONIC
screen will correspond to the
current probe coordinate (X —
for the sectional Side View; L
— for the sectional Top View);
replacement of the probe
causes representation of the
another sectional view
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## Sketch Note
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## Sketch Note
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## Sketch Note
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19.7.2. Scanning — Pulse Echo

ISOMIC Multiscan-COMBO-5
==T Sintn \ /
=12 dh \ Scanning Fatpern
<=10.6%mm
= 10 db X
<=13.58mm
=& dh
<=16 4Zmin
=6 dhb
SO A Cean 5=17.80 mm, A=>1
= 4 db
<=2 26t
=2 dh
<=25.15t
=0 dh
==28 04t
= -2 dh
==30.93t
= -4 dh
<=373.33t
= -6 dh
<=36.721mm '
= % dh I
<=30 flmm I
= -10 dh
=47 Smun " Amplitude I Distance \‘ Top Section
|
|

ISENIC On-Line Imamng by Dr.Gam Pazsi
N\ Top View - TOF

| 4

120

Coupling OK

Side Yiew
7.8 —_— —

425 e

=-12 db

.

I Global Section I Side \\ End

Close | Save . Zoom In 1“ Clear

Caolor Scale

The above screenshot illustrates the ISONIC screen while scanning using the MULTISCAN-COMBO-S
software realizing the Pulse-Echo Inspection and Mapping. The target of the operator is to completely
"paint" over the Scanning Pattern-Top View area providing the necessary testing integrity. The data is
recorded automatically and the corresponding viewing is observed in real time
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Depth (TOF) Mapping Logic applied to the Global Depth (TOF) Top View Mode: The current lower value
depth reading (dominating) overwrites the already recorded higher value depth reading if placing the probe
above the same spot again. The higher value depth reading does not overwrite the already recorded lower
value depth reading (dominating) if placing the probe above the same spot again

Amplitude Mapping Logic applied to the Global and Sectional Amplitude Top View Mode: The current
higher amplitude reading (dominating) overwrites the already recorded lower amplitude reading if placing the
probe above the same spot again. The lower amplitude reading does not overwrite the already recorded
higher amplitude reading (dominating) if placing the probe above the same spot again

Top View "Repair” Logic: The Map Repair Function is active while scanning and keeping pressed the
<Space> button on the keyboard — the new depth and amplitude readings unconditionally overwrite already
recorded data. This allows the map corrections after finding the non-relevant dominating data recorded

Depth (TOF) Top View Map "Marks": Some eventually "unscanable" spots may exist on the scanning
surface, for example the metal drops, deep surface corrosion, etc. or construction elements, such as rivets,
bolts, etc. In order to mark the said spots one by one: place probe above each point to be marked and press
<Shift>+<Space> on the keyboard. The corresponding marks appear over the Top View. To erase a mark
use the Map Repair Function

It is possible to use the different styles of the data presentation while scanning:

o Click on Amplitude or press <Alt>+<A> on the keyboard for the Amplitude Map Global Top
View representing
. Diztance
o Click on or press <Alt>+<N> on the keyboard for the Depth (TOF) Map Global top

View representing

o Click on Top Section or press <Alt>+<T> on the keyboard for the Amplitude Map Sectional

Top View representing

Side

o Click on or press <Alt>+<D> on the keyboard for the Side View representing
o Click on End or press <Alt>+<E> on the keyboard for the End View representing
. Section . .
o Click on or press <Alt>+<I> on the keyboard for the sectional representing of the

currently active Side View or End View

o Click on ﬂ or press <Alt>+<G> on the keyboard for the global representing of the currently

active Side View or End View
There are another 4 controls available on the ISONIC screen while scanning:

Click on SEE or press <Alt>+<S8> on the keyboard to save a file containing inspection data. Proceed
according to the paragraph 5.4.19 of this Operating Manual

Click on E or press <Alt>+<Z> on the keyboard to zoom the ISONIC On-Line Imaging window

Click on __“"3 |0 press <Alt>+<R> on the keyboard to reset to background in the ISONIC On-Line
Imaging window

Click on _E1988 | o press <Alt>+<C> or press |ESC on the keyboard to return back to the ISONIC Setup
window
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19.7.3. Scanning — Attenuation
ISONIC Multizcan-COMBO-5

-4 db ISONIC On-Line Imaging by Dr.Garn Passi
3D Top Yiew - Amplitude I
[ Eegion Leryzth, rron ' 20
TN
\12d \ L . ;
..
-16 db E ? 1," T
=
[ %
i
24 db
-28 db A
32 4k Over Min I Over Max
256 dh Close Save... Zoom In EIEE |
-40 db
Color Scale

The above screenshot illustrates the ISONIC screen while scanning using the MULTISCAN-COMBO-S
software realizing the Attenuation Inspection and Mapping. The target of the operator is to completely
"paint" over the Top View - Amplitude area providing the necessary testing integrity. The data is recording
automatically and the corresponding viewing is observed in real time

Amplitude Mapping Logic applied to the Top View - Amplitude Map: There are 2 (two) Top View —
Amplitude maps simultaneously recorded while realizing the Attenuation Inspection and Mapping:

O Over Min Map is created based on the following logic = the current lower amplitude reading
(dominating) overwrites the already recorded higher amplitude reading if placing the probe above the
same spot again. The higher amplitude reading does not overwrite the already recorded lower
amplitude reading (dominating) if placing the probe above the same spot again

Over Max Map is created based on the following logic = the current higher amplitude reading
(dominating) overwrites the already recorded lower amplitude reading if placing the probe above the
same spot again. The lower amplitude reading does not overwrite the already recorded higher
amplitude reading (dominating) if placing the probe above the same spot again

Top View - Amplitude Map "Repair" Logic: The Map Repair Function is active while scanning and keeping
pressed the <Space> button on the keyboard — the new depth and amplitude readings unconditionally
overwrite already recorded data. This allows the map corrections after finding the non-relevant dominating
data recorded

Top View - Amplitude Map "Marks": Some eventually "unscanable" spots may exist on the scanning
surface, for example the metal drops, deep surface corrosion, etc. or construction elements, such as rivets,
bolts, etc. In order to mark the said spots one by one: place probe above each point to be marked and press
<Shift>+<Space> on the keyboard. The corresponding mark appears over the Top View. To erase a mark
use the Map Repair Function

Over Min

It's possible to switch between the maps while scanning by clicking on the and

Over Max buttons or pressing <Alt>+<I> and <Alt>+<A> on the keyboard
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Click on T or press <Alt>+<S> on the keyboard to save a file containing inspection data. Proceed
according to the paragraph 5.4.19 of this Operating Manual

Click on E or press <Alt>+<Z> on the keyboard to zoom the ISONIC On-Line Imaging window

Click on _"®8 |01 press <Alt>+<R> on the keyboard to reset to background in the ISONIC On-Line
Imaging window

Click on _E1958 | o press <Alt>+<C> or press |ESC on the keyboard to return back to the ISONIC Setup
window
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19.8. Postprocessing

Refer to the paragraphs 7.8 and 15.8 of this Operating Manual and to the figures below

Data Point Preview

This mode becomes active immediately upon loading the file: place mouse pointer above the point of interest

and read the result

ISONIC Multizcan-C m APostprocessing

==7 Brnum
=12 dh TOF=9.13mm
LR Amplitude=12.0dB
= 10 db
==13.14mum
=2 dh

==15 81 nun Show Primary Information
=6 db
==12 48nun Print Inzpection Beport
=4 dh

==21.15numn Image Proceszing
=2 db

==23 Brum Scanning Pattern N
=0 dh

=26 4Emm
= -2 db
==29 1 5nun
= -4 dh

==31 Bdnumn
= -f dh
==34 4%mum
= -8 db
==37.16mm
= -10dh
<=4 Smn
=-124dh

Top Yiew - TaF

Cloze

Side Yiew

Calor Scale

Image Processing — Pulse Echo Inspection

ISONIC Image Processing

TopWiew Mode Zoom Measuwementz  Filtering  Profiing  Coloring  Print - Exit

Top View: Switch Between the Amplitude and Depth (TOF) Map
The switching is implemented through the Top View Mode topic:

ISONIC Image Pro

Top Yiew Mode 2t
v Amplitude

Digtance

A mplitude Fixr
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Top View: LX - Profiling
Profiling - LX-Profiling

Profiling Calonr.,
1

L ' -Profiling
v Prafiling OFF
L
As a result:
o two orthogonal lines appear above the Top View
0 the mouse pointer is "sticked" to the crossing
point of the said lines
0 both lines may be moved up / down and left /
right correspondingly by the mouse or touch
screen stylus or buttons 1 | 2 € on the
keyboard
o0 the cross point coordinates display is "sticked" to
the horizontal line
o the horizontal line and its X-coordinate provide
representing of the corresponding sectional Side
View
o the vertical line and its L-coordinate provide

representing of the corresponding sectional End
View

0 Top Yiew - TOF
L=85.1 mm; ==43.4 mm
120
1] 240
Side Yiew
7.8
425
End View
7.a
425
1] 120

Release the touch screen stylus or left mouse click or press Enter]on the keyboard to fix the obtained
sectional Side View and End View and free mouse pointer for the further procedures

To interrupt the LX-Profiling procedure right mouse click or press |ESC on the keyboard
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Top View: Y — Profiling (Slicing Top View)
Profiling > Y-Profiling

Profiling  Colaring

' L¥-Prafiing

v Prafiling OFF

As a result:

o Top View mode is switched into the Amplitude
Map mode

o0 two horizontal slicing lines reflecting the depth of
the slice plane appear above the Side and End
Views

o0 the mouse pointer is "sticked" to the horizontal
line above the Side View

0 both horizontal lines may be moved up / down
synchronously by the mouse or touch screen
stylus or buttons t | on the keyboard

o the depth of the slice plane display is "sticked"
to the horizontal line above the End View

o the reflectors matching with the slice plane are
only visible in the sectional Top View

Release the touch screen stylus or left mouse click or press

0 I Top Yiew - Echo Amplitude

120
0 240
Side Yiew
7.8 — .
— 4
/
425 7 =
/ End Yiew
7.6
1‘7 — Y=17.1 mm

I

120

Enter

on the keyboard to fix the selected

threshold and free the mouse pointer for the further procedures

To interrupt the Y-Profiling (Top View Slicing) procedure right mouse click or press

Profiling - Profiling OFF switches the active profiling function off

Esc

on the keyboard
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Filtering — Echo Amplitude
Filtering - Amplitude - Filtering On

Filtering  Fie... _

. Amplitude

Diztance  *  « Mo Filtering

As a result:

o0 the amplitude color scale (palette) appears
along with the horizontal amplitude
threshold line above it

o the amplitude threshold (filtration level)
value is displayed simultaneously

o the mouse pointer is "sticked" to the
amplitude threshold line, which may be
moved up / down by the mouse or touch
screen stylus or buttons t | on the keyboard

o all reflectors produced the echo amplitudes
below the amplitude threshold (filtration
level) are erased from the images

Release the touch screen stylus or left mouse

click or press [Enter| on the keyboard to fix the

selected amplitude threshold (filtration level)
and free the mouse pointer for the further
procedures

procedure right mouse click or press Esc
the keyboard

To interrupt the Filtering — Echo Amplitude
' on

Filtering = Amplitude = No Filtering switches
the active Filtering — Echo Amplitude function
off

®

If the Top View mode is TOF (Depth) then the
effect of the Filtering — Echo Amplitude
procedure is be visible on the Side and End
Views only

Top Yiew - Echo Amplitude

1]
120
1] 240
Side Yiew
7.a
|
425 |
End Yiew [}
78
I
|
425 1
0 120 !
150N !
. ]

Top View M- Amplitude
TOF=39.83mm Threshold
Amplitude=-1.1dB (Filtration Level)
Amplitude Filtratiog \
Level: > -7.94 dB \

0 Top Yiew - Echo Amplitude \\
\
120
1] 240
Side View
V.a
425
End Yiew
i.a
425
0 120
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Filtering — Distance (Depth)
Filtering - Distance > Filtering On

Filtering  Pro.. _
. Amplitude  ® F ———

Digtance  ®

v Mo Filtering

As a result:

o0 Top View mode is switched to TOF (Depth)

o the horizontal distance (depth) threshold
rectangle occupies the lower part of the End
View and Side View

o the distance (depth) threshold value is
displayed simultaneously

o the mouse pointer is "sticked" to the upper
border of the distance (depth) threshold
rectangle, which may be moved up / down by
the mouse or touch screen stylus or buttons t |
on the keyboard

o all reflectors covered by the distance (depth)
threshold rectangle in the End and Side Views
are erased from the Top View

Depth Threshold Display

Top Yiew k.

TOF=39.16mm
Amplitude=12.0dB

Amplitude Filtration

Level: No Filtration

Distanse Filtration
Level: « 30.49 mm

Release the touch screen stylus or left mouse click or

press |E nter| on the keyboard to fix the selected

depth threshold (distance filtration level) and free
the mouse pointer for the further procedures

To interrupt the Filtering — Distance EDe?th)

procedure right mouse click or press Esc|on the
keyboard

Filtering - Distance - No Filtering switches the
active Filtering — Distance (Depth) function off

425

0 Top Yiew - TOF
120
0 240
Side Yiew
e — —

Top Yiew - TOF

0 mm
11
11
/]
I |
I
I
I
120 / [l
U
] I I 240
Sideviewl
7.8 — - :
I

425

425

0 120
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Mark Points of Interest

Measurements - Point TOF & Echo Amplitude > Add

ISONIC Image Processing
TopYiew Mode Zoom | Meazurements  Filtering  Profiling  Coloning  Print Exit

Distance=MN{A L-Coordinate, Projection Length
Amplitude=N{A #-Coordinate, Projection ‘width
Amplitude Filtratio r-Coordinate - Depth, Projection Height
Level: No Filtratio Paint TOF & Echo Amplitude
Distance Filtratio Folygon Hemayve st Earrt

Eemayedl Famnie

Side Yiew
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As a result:

0 mouse pointer manipulation area becomes limited inside the Top View rectangle
0 mouse pointer may be moved by touch screen stylus or mouse or buttons t | = € on the keyboard
o to mark a Point of Interest place mouse pointer above it using either , then click on the touch screen

or on the left mouse button or press [Enter| on the keyboard. This causes marking of the point as

Pi and displays of the corresponding echo amplitude and depth (TOF)

[SONIC Inage Pfloessing

TopWiew Mode “oom Measurements  Filtering  Profiing  Colaing — Print Exit

Top Yiew - Distance

Amplitude Filtration
Lewvel: No Filtration

Distance Filtration
Lewvel: Mo Filtration

Side Yiew

0 up to 10 (ten) marks may be placed on the Top View. After marking the last (tenth) point the Mark
Points of Interest procedure terminates automatically. To interrupt Mark Points of Interest

procedure unconditionally right mouse click or press

Esc

on the keyboard

o the printout of the postprocessing page contains the list of Points of Interest if marked

Measurements - Point TOF & Echo Amplitude & Remove Last Point — removes the last mark placed

over the Top View

Measurements - Point TOF & Echo Amplitude > Remove Last Point — removes all marks placed over

the Top View
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Polygons — Statistical Processing

The Polygon selection procedure is identical to the described above in the paragraph 15.8 of this Operating
Manual. As an example the statistical window containing the image of the selected polygon on the Amplitude
Top View and the amplitude distribution is shown below

21dB .. -224dB, B2 %

2.7

138.4

0 -4 -0 14 =200 -25 0 -30 -35 -4
A, dB

Placement of the cursor over a column causes the indication of its value and rank; said indication appears
above the upper left corner of the histogram

To print Postprocessing Page containing the image of the selected polygon and the corresponding histogram

click on

To close the statistical window click on or press |ESC] on the keyboard

Image Processing — Attenuation Inspection

ISOMIC Image Processing
Domination Bule  Meazurements  Filtering  Calaring  Prink - Exit

Top View: Switch Between the Over Max and Over Min Maps

The switching is implemented through the Domination Rule topic:

ISONIC Image Pro

Domination Fule  Me

v Ower Min
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20. Operating 'MULTISCAN-COMBO-S RD'
Software Package - ISONIC Multiscan-
Combo-S RD Inspection (Complete Raw
Data Acquisition)

The contents of this chapter is valid for the
MULTISCAN COMBO S RD SW Package version 1.0.0.3 or higher
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20.1. Preparing for the Inspection
Refer to the Chapter 15.1 and 19.1 of this Operating Manual

20.2. Start Up

M-COMED
ey
Double click on the icon @1’-4 located on the ISONIC desktop

20.3. Operating the software: general hints
Refer to the paragraph 7.3 of this Operating Manual

20.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual

20.5. ISONIC Control Menu

Follow the instructions of paragraph 7.5 of this Operating Manual

20.6. Pre-Inspection
Refer to the paragraphs 7.6, 15.6, and 19.6 of this Operating Manual
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20.7. Inspection

Refer to the paragraph 15.7, 16.7, and 19.7 of this Operating Manual and to the statements below

All kinds of data presentation, the imaging modes, the ISONIC control functions, and the typical screen during
scanning using the MULTISCAN-COMBO-S RD Inspection SW Package are identical to the same while
using the MULTISCAN-COMBO-S Inspection SW Package.

The Depth (TOF) Mapping Logic applied to the Global Depth (TOF) Top View Mode, Amplitude
Mapping Logic applied to the Global and Sectional Amplitude Top View Mode, Top View "Repair”
Logic, and Depth (TOF) Top View Map "Marks" Logic valid for the MULTISCAN-COMBO-S Inspection
SW Package are also valid for the MULTISCAN-COMBO-S RD Inspection SW Package

The only difference is that the unprocessed A-Scans are additionally captured while scanning using
MULTISCAN-COMBO-S RD software. The A-Scan Capturing Logic for the MULTISCAN-COMBO-S RD is
synchronized with the said Depth (TOF) Mapping Logic applied to the Global Depth (TOF) Top View
Mode, Amplitude Mapping Logic applied to the Global and Sectional Amplitude Top View Mode, Top
View "Repair" Logic:

A-Scan Capturing Logic

First placement of the probe above some spot on the scanning surface

A-Scan is recorded unconditionally if placing the probe above some spot on the scanning surface
at the first time

Repeat scanning above the same spot — overwriting rules
(a) Map Repair Function is not active

Case 1. The valid echo (echo matching with the gate and echo height exceeds the gate
level) was received while pacing the probe above some spot on the scanning surface earlier

» If the valid signal was received again upon placing the probe above the same spot

on the scanning surface next time and the new Depth (TOF) or Amplitude reading is
dominating then new A-Scan overwrites already recorded A-Scan otherwise there is

no overwriting
If the valid echo was not received upon placing the probe above the same spot on
the scanning surface next time then there is no overwriting

Case 2. The valid echo for the thickness reading was not received while pacing the probe
above some spot on the scanning surface earlier

e |If the valid echo was received upon placing the probe above the same spot on the
scanning surface next time then new A-Scan overwrites already recorded A-Scan
e |If the valid echo was not received upon placing the probe above the same spot on
the scanning surface next time then there is no overwriting
(b) Map Repair Function is active

Each new A-Scan overwrites already recorded A-Scan unconditionally for each new
placement of the probe above the same spot

20.8. Postprocessing

Refer to the paragraphs 7.8, 15.8, 16.8, and 19.8 of this Operating Manual
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21. Operating 'MULTISCAN-COMBO-S CU'
Software Package - ISONIC Multiscan-
Combo-S CU Inspection — Scanning on
Curved Surfaces

The contents of this chapter is valid for the
MULTISCAN COMBO S CU SW Package version 3.3.0.0 or higher
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21.1. Preparing for the Inspection
Refer to the Chapter 16.1 of this Operating Manual

21.2. Start Up

M:f-:-;p:-:-
Double click on the icon Eﬁ: located on the ISONIC desktop

21.3. Operating the software: general hints
Refer to the paragraph 7.3 of this Operating Manual

21.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual

21.5. ISONIC Control Menu

Follow the instructions of paragraph 7.5 of this Operating Manual

21.6. Pre-Inspection
Follow the instructions of paragraphs 15.6, 17.6 and 19.6 of this Operating Manual

21.7. Inspection
Follow the instructions of paragraph 15.7, 17.7 and 19.7 of this Operating Manual

21.8. Postprocessing
Follow the instructions of paragraph 15.8, 17.8 and 19.8 of this Operating Manual
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22. Operating 'MULTISCAN-COMBO-S CU
RD' Software Package - ISONIC
Multiscan-Combo-S CU R Inspection —
Scanning on Curved Surfaces (Complete
Raw Data Acquisition)

The contents of this chapter is valid for the
MULTISCAN COMBO S CU RD SW Package version 1.0.0.1 or higher
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22.1. Preparing for the Inspection
Refer to the Chapter 16.1 of this Operating Manual

22.2. Start Up

M-COMED
s
Double click on the icon @1"-53 located on the ISONIC desktop

22.3. Operating the software: general hints
Refer to the paragraph 7.3 of this Operating Manual

22 .4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual

22.5. ISONIC Control Menu

Follow the instructions of paragraph 7.5 of this Operating Manual

22.6. Pre-Inspection
Follow the instructions of paragraphs 15.6, 17.6 and 19.6 of this Operating Manual

22.7. Inspection

Follow the instructions of paragraph 15.7, 16.7, 17.7, 19.7, and 20.7 of this Operating Manual

22.8. Postprocessing
Follow the instructions of paragraph 15.8, 16.8, 17.8, 19.8, and 20.8 of this Operating Manual
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23. Operating 'MULTISCAN-COMBO-SX'
Software Package - ISONIC Multiscan-
Combo-SX

The contents of this chapter is valid for the
MULTISCAN COMBO SX SW Package version 1.1.0.0 or higher
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23.1. Preparing for the Inspection

ISONIC MULTISCAN COMBO SX Inspection SW Package allows to perform pulse echo and attenuation
inspection and mapping while scanning above the large planar or quasi-planar surfaces up to 2000x3000 mm
using the straight beam single element or dual probes

23.1.1. Hardware

In order to implement the large area scanning using the MULTISCAN COMBO SX Inspection SW Package
the ISONIC 2001 unit (all modifications) must be equipped either with the Rear Panel Commutation Box
(order code SH 98C0202 or SH 98C0202M) or with the Rear Panel Commutation Adapter (order code SH
98C0203). The PC based ISONIC unit (all modifications) must be equipped with the Rear Panel
Commutation Adapter (order code SH 98C0203)

It's also necessary to use the set of the additional fixtures and accessories required for the scanning of up to
2X3 m area in one shot (order code S 280766 LASC — vacuum attachments to the object under test or S
280766 LASCM — magnetic attachments to the object under test):

# Description Part #

1 | Long umbilical cable system 3X2X1 S 280766-001
2 | Left (IN X) receiver of airborne ultrasound — X-Receiver S 280766-005
3 | Central (IN Y) receiver of airborne ultrasound — Y-Receiver S 280766-006
4 | Right (IN Z) receiver of airborne ultrasound — Z-Receiver S 280766-007
5 | Power emitter of airborne ultrasound S 280766-018
6 | Airborne ultrasound velocity calibration fixture S 280766-024
F E

It's also necessary to use SE 20203 LASC card inside the ISONIC 2001 unit instead of the regular SE 20203
card. SE 20203 LASC card is suitable for all other ISONIC Inspection SW Packages

For the through transmission mode it's necessary to fit the probes into the appropriate yoke - refer to the
paragraph 34.3 of this Operating Manual

23.1.2. Software

The MULTISCAN COMBO SX Inspection SW may run only in the units with already installed MULTISCAN
COMBO S Inspection SW Package
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23.1.3. Cabling and Fixture

Place the receivers of airborne ultrasound onto or close to
the object under test by such a way that all of them will be
situated on the same straight line. The minimal distance
between the X-Receiver and Z-Receiver allowed is 500
mm (or 20 in); the maximal distance between the X-
Receiver and Z-Receiver allowed is 3000 mm (or 120 in).
The Y-Receiver to be placed between the X-Receiver and
Z-Receiver approximately in the middle so that:

B1,2 = 045055(B1 + Bz)
The cables outgoing from each receiver of airborne
ultrasound to be connected to the correspondingly colored
sockets of the triple connector of the long umbilical cable
system 3X2X1 S 280766-001
The probe to be fitted into the probe holder; the power
emitter of airborne ultrasound to be fitted on the top of the
probe holder
The cable outgoing from the power emitter of airborne
ultrasound to be connected to the correspondingly colored
socket of the dual connector of the long umbilical cable
system 3X2X1 S 280766-001

For the single element probes:

» the probe socket to be connected to the green
colored socket of the dual connector of the long
umbilical cable system 3X2X1 S 280766-001

» the yellow colored single connector of the of the
long umbilical cable system 3X2X1 S 280766-001
to remain free

For the dual element probes:

» the socket of the emitting crystal of the probe to be
connected to the green colored socket of the dual
connector of the long umbilical cable 3X2X1 S
280766-001

» the socket of the receiving crystal of the probe to
be connected to the yellow colored single
connector of the of the long umbilical cable
system 3X2X1 S 280766-001

For the through-transmission technique:

« the emitting probe to be connected to the green
colored socket of the dual connector of the long
umbilical cable system 3X2X1 S 280766-001

» the receiving probe be connected to the yellow
colored single connector of the of the long
umbilical cable system 3X2X1 S 280766-001

At the instrument side it's necessary to ensure that the Out Ang socket of the ISONIC unit is free, while the
yellow colored jumper is plugged into the Rec socket of the Pulser Receiver (refer to the Fig 4.1c — Chapter 4
of this Operating Manual) and then to plug-in the long umbilical cable system 3X2X1 S 280766-001

B1 B2
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23.2. Start Up

Double click on the icon g located on the ISONIC desktop

23.3. Operating the software: general hints
Refer to the paragraph 7.3 of this Operating Manual

23.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual
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23.5. ISONIC Control Menu

23.5.1. Start New Inspection Procedure

Click on the New Inspection. . | or pressing <Alt>+<I>

on the keyboard will cause the appearing of the ISONIC Pre-
Inspection Data window leading to the New Scanning
Procedure through the necessary sequence of the preparations

23.5.2. Continue the Paused Scanning

Scanning of the large areas is the time consuming procedure so
it's often necessary to pause the scanning procedure with further
continuation after some breakout time. For this purpose the
MULTISCAN COMBO SX Inspection SW Package is featured
with the special procedure of the scanning interrupt (refer to the
below paragraph 23.7.4 of this Operating Manual). If the
scanning was paused through the said procedure then the

Eed 00 (e button becomes enabled in the

ISONIC Control Menu. Click on this button or pressing
<Alt>+<N> on the keyboard will lead directly to the continuation
of the paused scanning with the embedding the new data into the
earlier stored file related to the incomplete scanning

23.5.3. Start Postprocessing

Click on the Postprocessing... | button or pressing

<Alt>+<P> on the keyboard to start the posprocessing

ISONIC Workstation from Sonotron NDT - Operating Manual —
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23.6. Pre-Inspection

Refer to the paragraphs 7.6, 14.6 and 16.6 of this Operating Manual and the specific notes below to provide
the required settings

23.6.1. Probe Data
ISONIC PreInspection Data |

Inzgpection Data.__.

Inztrument. __
Click = Probe._.
or press <Alt>+<P> on the keyboard —
the corresponding window appears: Fulse Echo._.

Probe: MSEB-4 | Attenuation. ..

Probe Qluselk
MSEB-4

851 s
Apply ['\\\

Cloze

The probe name to be keyed in or confirmed in the
corresponding field, while the value of the probe
delay is just imported from the ISONIC Pulser
Receiver window (submenu MEASURE). Click on

Apply | or press <Alt>+<A>
on the keyboard to confirm the probe name, then

Cloze

click on | or press

<Alt>+<C> or |[ESC] on the keyboard to return to the
ISONIC Pre-Inspection Data window
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23.6.2. Inspection Techniques

There are 2 inspection techniques available while running the MUTISCAN COMBO SX Inspection SW
Package:

« The Pulse Echo Inspection and Mapping based on the analysis and mapping of the amplitudes
and time delays of all signals matching with the gate designating the region of interest. The Pulse
Echo Inspection and Mapping allows to capture the multi-layer amplitude C-Scans compressed
into the single compact 3D array and recover the depth/thickness C-Scan from the captured 3D array
in real time and/or at the postprocessing stage

« The Attenuation Inspection based on the analysis and mapping of the amplitude of the signal
located at the Fixed Time Window determined by Gate A, said amplitude may be obtained through
the getting of the backwall echo or through-transmitted signal. The Attenuation Inspection allows to
capture the single-layer amplitude C-Scan representing the distribution of the amplitude of the single
informative signal either backwall echo or through-transmitted over the scanning area

ISONIC Pre-Inzpection Data |

To perform the Pulse Echo inspection

or press <Alt>+<0> on the keyboard

To perform the Attenuation inspection Inspection Data...
or press <Alt>+<A> on the keyboard Instrument
® \ Probe._..

o The implementation of the Pulse Echo \ Pulse Echo. .
Inspection and Mapping is possible only —
after getting the Gate A, Probe Delay, US \ Attenuation
Velocity, Display Delay and Range properly =
setup in the Pulser Receiver window - refer to Eluselk
the below table defining the Region of =

Interest Area. It's also necessary to setup
Probe Angle = 0° in the submenu MEASURE
of the ISONIC Pulser Receiver window

o The implementation of the Attenuation
Inspection and Mapping is possible only
after getting the Gate A, Probe Delay, US
Velocity, Display Delay and Range properly
setup in the Pulser Receiver window - refer to
the below table defining the Fixed Time
Window. It's also necessary to setup Probe
Angle = 0° in the submenu MEASURE of the
ISONIC Pulser Receiver window
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MULTISCAN COMBO SX: Defining of the Region of Interest (ROI) / Fixed Time Window (FTW): ROl = FTW

. Scanning Surface

Surface to ROI Distance

ROl = Region of Interest

b
Defect
Initial
Pulze
SRD = aStart
Case 1
e RW = aWidth
0
| Dizplay Range
" Delay
Initial DisplavDel
Pulse SRD = MXUSVeIocity
Case 2
T RW = aStart + aWidth — SRD
0
| Display Range
" Delay
Initial
Pulse SRD = aStart
_ DisplayDelay .
Case 3 - RW = = 5 xUSVelocity +
Tuisplw Range + Range — aStart
" Delay
Initial
Pulze ]
SRD = DisplayDelay xUSVelocity
Case 4 2
0 RW = Range
| Display Range
" Delay
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Pulse Echo Inspection and Mapping — Pre-Scanning window (ISONIC Setup)

ISONIC Setup |

" Coaze {+ Medium Fine

=
. M |2 - Pseudo2 !' Region Thick
Scan Inde:lt Airborne US Velocity. .. Region Depth
Region Width / Probe Location Monitor... | 5 mm
‘ Region Width 1 Region Thick
| 10 mm j" 720 mm IH 9.4 mm

Close Start Inspection...

Region Depth

L
Rty

Grades: 255 Start: 5.04 mm, 11.91 dB P GridWidth: 0.04 mm, 0.09 dB

5.0 ] (= )] ] 2.1 29 .7 10.5 11.2 12.0 12.8 12.6 14.4
_ _:mm
T 1 1T T T T LI T 1 T T T T T T T dE

=12

]
=]
w
o
I
o]
f=
]
i
(]
oo
=]

Attenuation Inspection and Mapping — Pre-Scanning window (ISONIC Setup)

\ ﬂ Probe Location Monitor. .
ey e 3

] Start Inspection..
Scan Index
1 - Pseudo l

Reqion Width

Aitborne US Velocity... Close

" Coaze + Medium © Fine

Grades: 255 Start; -39.8 dB GridWidth: 0.2 dB

a 3 T o A3 47 =20 .z 27 -ED 33 .37 -0

The coupling monitor is not optional for both Pulse Echo and Attenuation inspection and mapping modes of
the MULTISCAN COMBO SX

The dynamic range is 24 dB for the Pulse Echo and 40 dB for the Attenuation inspection and mapping
mode

Tt Mrige =i
The button causing the beginning of the New Scanning Session becomes
enabled only after the proper completing of the Probe Location Monitor Setup
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23.6.3. Airborne Ultrasound Velocity Setup

In_ the ISONIC Setup window ISONIC Airborne Ultrazound Yelocity Setup
click on the

Current Hesult Short Base Current Airborne US Yelocity
aibome U5 Voot | 501 mm | 200mm |
or press <Alt>+<A> on the 343 mjs

keyboard Current Auwborne Zero Offzet
Place the probe equipped
with the probe holder and
emitter of the airborne
ultrasound on the object
under test as it is shown on
the first sketch appeared just
after opening of the ISONIC p—
Airborne Ultrasound H Shont Base
Velocity Setup window at
the Short Base distance of
200 mm (8 in) from the X-
Receiver; the said distance
measured by the ISONIC is
indicated in the Current
Result box and its value may
differ from the actual
distance if the Current
Airborne US Velocity and [N Rl R e ey
Current Airborne Zero

Current Heszult Long Baze Current Airborne US Velocity
Offset are not properly 2497 m
calibrated. Click on the mm 343 mis

et Ghanil Diarec Current Aitborne Zero Offzet

or
press <Alt>+<S> on the
keyboard upon the distance
reading at the meter
becomes equal to the
required Short Base value.
Move probe into the new
position at the distance of
2500 mm (or 100 in) from
the X-Receiver; the said
distance measured by the
ISONIC is indicated in the Get Long Distance
Current Result box and its
value may differ from the
actual distance if the Current
Airborne US Velocity and
Current Airborne Zero
Offset are not properly
calibrated.

Long Base et Short Distance

Bl Lang Distanos
Click on the or press <Alt>+<L> on the keyboard upon the distance reading at the

meter becomes equal to the required Long Base value — this will automatically recalculate and setup the
proper values for the Current Airborne US Velocity and Current Airborne Zero Offset
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Click on or press <Alt>+<R> on the keyboard to repeat the above calibration procedure
[lasn

Click on or press <Alt>+<C> or Escj on the keyboard to return to the ISONIC Setup

window

®

Perform the Airborne US Velocity Setup at the beginning of the working shift and repeat it only in case of
10°C change of the ambient temperature entire the working shift
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23.6.4. Probe Location Monitor Setup

In the ISONIC Setup window
click on the
Probe Location Monitor. . |

or press <Alt>+<L> on the
keyboard

Place the probe equipped
with the probe holder and
emitter of the airborne
ultrasound on the object
under test as it is shown on
the first sketch appeared just
after opening of the ISONIC
Probe Location Monitor
Setup window. The Zero
Line must be distanced from
the XYZ line at 90 ...150 mm
(3.55 ...5.9 in), said distance
is indicated in the D2 box.

Click on

Seld Zero Line |

or press <Alt>+<Z> on the
keyboard upon

The Base distances B1
between X-Receiver and Y-
Receiver and B2 between
the Y-Receiver and Z2Z-
Receiver will be
automatically defined after
designating the Zero Line
while two probe coordinates,
namely L and W, will be
determining the probe
position on the object under
test

Click on

Hepeat |

or press <Alt>+<R> on the
keyboard to rearrange the
Zero Line positioning

Click on

or press <Alt>+<0> on the
keyboard to confirm the Zero
Line designation and to
return to the ISONIC Setup
window

Click on L

ISONIC Probe Location Monitor Setup

ISONIC Probe Location Monitor Setup

W-coordinate

L-coordinate

Zero Line Repeat

Yet Zero lne

or press <Alt>+<C> or Esc| on the keyboard to discard the Zero Line

designation and to return to the ISONIC Setup window
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23.7. Inspection

23.7.1. Volume Under Test and Data Presentation — Pulse Echo
Refer to the paragraph 16.7.1 of the this Operating Manual and to the note below

®

To use instrument screen rationally the Side and End Views are not reproduced while scanning, however all
necessary data is captured and the said views are available at the postprocessing stage

23.7.2. Scanning — Pulse Echo

Top View - Distance )
Fegion Width, mm
u} \ S0 100 180 200 260 200
...\‘l....l....l....ln....|....
150 4 \ -
] \ *
e |
E 200
=
™
=
j 4
- 2504
o 4
‘™
L
(1
200
=
Amplitude || Distance
Save. . | Clear Yiew | Clear
Cloze | Break
\ SHmim Color Scale 14 .4mm
! w L
\ » J -12d8

The above screenshot illustrates the ISONIC screen while scanning using the MULTISCAN-COMBO-SX
software realizing the Pulse-Echo Inspection and Mapping. The target of the operator is to completely
"paint" over the Whole Scanning Area providing the necessary testing integrity. The data is recorded
automatically and the corresponding viewing is observed in real time
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Depth (TOF) Mapping Logic applied to the Global Depth (TOF) Top View Mode: The current lower value
depth reading (dominating) overwrites the already recorded higher value depth reading if placing the probe
above the same spot again. The higher value depth reading does not overwrite the already recorded lower
value depth reading (dominating) if placing the probe above the same spot again

Amplitude Mapping Logic applied to the Global and Sectional Amplitude Top View Mode: The current
higher amplitude reading (dominating) overwrites the already recorded lower amplitude reading if placing the
probe above the same spot again. The lower amplitude reading does not overwrite the already recorded
higher amplitude reading (dominating) if placing the probe above the same spot again

Top View "Repair” Logic: The Map Repair Function is active while scanning and keeping pressed the
<Space> button on the keyboard — the new depth and amplitude readings unconditionally overwrite already
recorded data. This allows the map corrections after finding the non-relevant dominating data recorded

Depth (TOF) Top View Map "Marks": Some eventually "unscanable" spots may exist on the scanning
surface, for example the metal drops, deep surface corrosion, etc. or construction elements, such as rivets,
bolts, etc. In order to mark the said spots one by one: place probe above each point to be marked and press
<Shift>+<Space> on the keyboard. The corresponding marks appear over the Top View. To erase a mark
use the Map Repair Function

It is possible to use the different styles of the data presentation while scanning:

o Click on Amplitude or press <Alt>+<A> on the keyboard for the Amplitude C-Scan

representing

o Click on Distance or press <Alt>+<N> on the keyboard for the Depth C-Scan representing

There are another 6 controls available on the ISONIC screen while scanning:

Click on to scroll the Partial C-Scan View Subwindow related to the current probe manipulation area
providing the presentation of the current probe position in the center of the said subwindow

Save .

Click on or press <Alt>+<S> on the keyboard to save a file containing inspection data.
Proceed according to the paragraph 5.4.19 of this Operating Manual

. Clear Yiew .
Click on or press <Alt>+<V> on the keyboard to reset to background the Partial C-

Scan View Subwindow without affecting the other captured data — the effect of such action is illustrated
below:
Before the <Clear View> Click

ﬁ \ 'h'l'l- Sedarvr

| owmn | o ' . -
w *"I [ ?‘ i | o || =

After the <Clear View> Click

'h'l'l- Sedarvr

[

Click on Clear |or press <Alt>+<R> on the keyboard to reset to background the whole C-
Scan

. LCloze |
Click on or press <Alt>+<C> or press Esc| on the keyboard to return
back to the ISONIC Setup window

. Break | .
Click on or press <Alt>+<B> on the keyboard to pause the scanning and

data capturing — see below paragraph 23.7.4 of the present Operating Manual
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23.7.3. Scanning — Attenuation

ISONIC Multizcan Combo 5X

Top View - Amplitude
Length, mm
45\ \ 5|:|u:| &850 EEIIEI | 50 ?I.;u:u
PR I T I SR RN T [N SO T T

250-\ | * -

\
1 -
3I:II:I—_ a [ J

width, mm

250 ]
00—
“i" 4 | 3
I Over Min Over Max
Save._. | Clear ¥iew | Clear
Cloze | Break
Color Scale [%

N

-20dB

The above screenshot illustrates the ISONIC screen while scanning using the MULTISCAN-COMBO-SX
software realizing the Attenuation Inspection and Mapping. The target of the operator is to completely
"paint" over the Whole Scanning Area providing the necessary testing integrity. The data is recorded

automatically and the corresponding viewing is observed in real time

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 413 of 550



Amplitude Mapping Logic applied to the Top View - Amplitude Map: There are 2 (two) Top View —
Amplitude maps simultaneously recorded while realizing the Attenuation Inspection and Mapping:

Q Over Min Map is created based on the following logic = the current lower amplitude reading
(dominating) overwrites the already recorded higher amplitude reading if placing the probe above the
same spot again. The higher amplitude reading does not overwrite the already recorded lower
amplitude reading (dominating) if placing the probe above the same spot again

Over Max Map is created based on the following logic = the current higher amplitude reading
(dominating) overwrites the already recorded lower amplitude reading if placing the probe above the
same spot again. The lower amplitude reading does not overwrite the already recorded higher
amplitude reading (dominating) if placing the probe above the same spot again

Top View - Amplitude Map "Repair” Logic: The Map Repair Function is active while scanning and keeping
pressed the <Space> button on the keyboard — the new depth and amplitude readings unconditionally
overwrite already recorded data. This allows the map corrections after finding the non-relevant dominating
data recorded

Top View - Amplitude Map "Marks": Some eventually "unscanable" spots may exist on the scanning
surface, for example the metal drops, deep surface corrosion, etc. or construction elements, such as rivets,
bolts, etc. In order to mark the said spots one by one: place probe above each point to be marked and press
<Shift>+<Space> on the keyboard. The corresponding mark appears over the Top View. To erase a mark
use the Map Repair Function

Over Min

It's possible to switch between the maps while scanning by clicking on the and

Over Max buttons or pressing <Alt>+<I> and <Alt>+<A> on the keyboard

There are another 6 controls available on the ISONIC screen while scanning; their use is identical to the
above described in the paragraph 23.7.2 of the present Operating Manual
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23.7.4. Pause / Continue Scanning

Scanning of the large areas is the time consuming procedure so it's often necessary to pause the scanning
procedure with further continuation after some breakout time. For this purpose the MULTISCAN COMBO SX
Inspection SW Package is featured with the special procedure allowing pausing of the scanning without
losing already captured data, said procedure is activating automatically upon clicking on the

Break
—ee button while scanning (see above paragraphs 23.7.2 and 23.7.3 of the

present Operating Manual): the temporary swap file containing all data already captured entire the scanning
will be stored on the ISONIC hard disk, said file is inaccessible through the procedures other then the
provided while running the MULTISCAN COMBO SX Inspection SW Package. After the automatic saving of
the temporary swap file there are few continuations becoming possible through the ISONIC Control Menu
— refer to the above paragraph 23.5 of the present Operating Manual and to the below notes

Clicking  on Loy (e ir.. or pressing

<Alt>+<N> on the keyboard will lead directly to the continuation
of the paused scanning with the embedding the new data into
the earlier stored temporary swap file related to the incomplete
scanning, so it is possible just to continue the scanning from the
point where it was paused. The obvious musts for that are:
o0 X-, Y- and Z-Receiver to remain at the same
positions as before pausing the scanning
0 The ultrasonic probe to be the same as it was used
before pausing the scanning

INiSONIC Multiscan Combo S

If clicking on the e [ ... | or pressing

<Alt>+<I> on the keyboard after the pausing the scanning then
the warning as below appears:

ISONIC Multiscan Combo 5X |

“'ou hawe one scanning job not completad wet.

Choosing of the <Mew Inspection> button will not allow wau ISONIE Euntml Meng
to complete this job.

Flease make your choice:
@ oave the notcompleted scanning job into ELfI|E

iand start Mew [nspection

~ Erase the not completed scanning job and start

Mew Inspection

" Continue with the not completed scanning job
— A

kL)

I's necessary to make the proper choice then
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23.8. Postprocessing

Refer to the paragraphs 7.8, 14.8 and 17.8 of this Operating Manual to get fully instructed on the off-line
analysis of the scanning data for the Partial C-Scan area (Top View) accompanied with the B- and D-Scans
(Side and End Views). To select the necessary portion of the scanned data use the scrolling bars as below:

Vertical Scrolling

Before

Entire

After
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Horizontal Scrolling

Before

Entire

After
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24. Operating 'TOFD' Software Package -
ISONIC TOFD Inspection

The contents of this chapter is valid for the
TOFD SW Package version 3.1.0.6 or higher
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24.1. Preparing for the Inspection
24.1.1. Fixture

, Basel ,
Place the bar with the receivers of airborne
ultrasound aside of the scanning area at
f S iy rectangle to the weld. The distance between
two receivers (Base) on the bar is defined
Posl Pos2 as:

Base1 =200 + Pos1 + Pos2, mm
Weld or
Base1 =8 + Pos1 + Pos2, in

Pos1 and Pos2 are the coordinates of the
receivers taken form the left and right scales
of bar correspondingly. Wrong determining of the Base1 causes mistakes in monitoring probe location and
defects imaging.

Insert ultrasonic probes into their probe holders then:
« fix the probe holders with the TOFD probes on the rail at the necessary Base 2 distance (Base 2 is
the probes separation — refer to the paragraph 24.6.4 of this Operating Manual)
« fix the emitter of airborne ultrasound on the TOFD rail

Base 2
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24.1.2. Cabling

Refer to the cabling scheme below

UTCpl IN FI

Yellowy

Orange

. OUTCoor OLIT &
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24.2. Start Up

IS OHIC

Double click on the icon [#ls" located on the ISONIC desktop

24.3. Operating the software: general hints

Refer to the paragraph 7.3 of this Operating Manual

24.4. Getting started...

Refer to the paragraph 7.4 of this Operating Manual

24.5. ISONIC Control Menu

Refer to the paragraph 7.5 of this Operating Manual
24.6. Pre-Inspection

24.6.1. Describe the object under test...

Refer to the paragraph 7.6.1 of this Operating Manual

24.6.2. Inspection Data ...

Refer to the paragraph 7.6.2 of this Operating Manual

24.6.3. Instrument ...

Refer to the paragraph 7.6.3 of this Operating Manual
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24.6.4. TOFD Inspection - Ultrasonic Flaw Detector Calibration

A number of parameters will be setup precisely prior to the implementation of the TOFD Inspection. The
important guidelines below may be easy implemented with the reference to the paragraph 5 of this
Operating Manual

Probe Delay
Two probes to be used in order to capture the TOFD Map. The Probe Delay to be precisely measured for
each of them.

Measuring Probe Delay - Miniature Probes (width of the contact face £12.5 mm /0.5 in)

Cabling to be according to the above paragraph
Longitudina! Wave Echa 24 .1.2 without use of the Out Ang long LEMO 00 —
e LEMO 00 jumper or according to the appropriate
I scheme B.1 through B.5 as per paragraph 4.2.5 of
the present Operating Manual

DLl d=- ] Activate the PULSER topic then set:

Pulser Mode to Single

Energy to 120 pJ » UDS 3-3

Energy to High » USLT 2000

Pulse Width to Spike (240 pJ) for the probe having
resonant frequency of 8 MHz and higher or to PW
ns, were PW = 0.5/ F (F is the probe resonant
frequency) for the probes having resonant frequency
below 8 MHz » UDS 3-4

Damping to 333 Q » UDS 3-3

Damping to 500 Q » USLT 2000

Damping to 1000 Q » UDS 3-4

Tuning to NO » UDS 3-4

Activate the RECEIVER topic then set:
O Display to Full or RF
O Filter to BB » UDS 3-4

O Frequency to completely cover the probe's effective
bandwidth

Activate the BASICS topic then set:

O US Velocity to 5920 m/s (233.1 in/ms)
0 Range to 100.0 mm (4 in)

O Display Delay to 0 pys

O Rejectto 0%

oooo

ohrged
= Inciderce
Foimt ™~

oooo

Stage 1: Manipulate the probe over the main

working surface of the V-2 reference standard and
maximize the longitudinal wave echo from 50 mm
[ (2 in) radius concave surface
o Fald

Stage 2: Fix the probe in the found position

Stage 3: Tune the Display Delay while the probe
is still fixed in the found position until rising edge of
the maximized longitudinal wave echo will match
with 50%-grid of the A-Scan width: in such case
the obtained value of Display Delay is equal to the
actual Probe Delay

¢ It's necessary to setup Gain bringing the height of the maximized echo to the level of 75-80% of the A-
Scan height

¢ For the units equipped with UDS 3-4 Pulser Receiver Card it is recommended to optimize Tuning in the
PULSER submenu upon obtaining the maximized echo. The goal of the optimization is increasing of the
energy of ultrasonic excitation though the better matching between firing output and probe. Level of the
energy of ultrasonic excitation is clearly represented by the echo amplitude. Upon completing optimization
of the Tuning the Gain to be adjusted to bring the height of the maximized echo to the vertical level of 75-
80% of the A-Scan height
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Measuring Probe Delay - Large and Medium Size Probes (width of the contact face 212.5mm /0.5 in)

I nngiluding! Wawe [ cho

e

Shear Wawe Echo

Cabling to be according to the above paragraph
24 1.2 without use of the Out Ang long LEMO 00
— LEMO 00 jumper or according to the appropriate
scheme B.1 through B.5 as per paragraph 4.2.5 of
the present Operating Manual

Activate the PULSER topic then set:

Pulser Mode to Single

Energy to 120 uJ » UDS 3-3

Energy to High » USLT 2000

Pulse Width to Spike (240 pJ) for the probe having
resonant frequency of 8 MHz and higher or to PW
ns, were PW = 0.5/ F (F is the probe resonant
frequency) for the probes having resonant frequency
below 8 MHz » UDS 3-4

Damping to 333 Q » UDS 3-3

Damping to 500 Q » USLT 2000

Damping to 1000 Q » UDS 3-4

Tuning to NO » UDS 3-4

Activate the RECEIVER topic then set:
U Display to Full or RF
O  Filter to BB » UDS 3-4

U Frequency to completely cover the probe's effective
bandwidth

Activate the BASICS topic then set:
U US Velocity to 5920 m/s (233.1 in/ms)
U Range to 200.0 mm (8 in)
U Display Delay to 0 us
O Rejectto 0%

oooo

oo0oo

Stage 1: Manipulate probe over the main working
surface of the V-1 reference standard and
maximize the longitudinal wave echo from 100
mm (4 in) radius concave surface

Stage 2: Fix the probe in the found position

Stage 3: Tune the Display Delay while the probe
is still fixed in the found position until rising edge of
the maximized longitudinal wave echo will match
with 50%-grid of the A-Scan width: in such case
the obtained value of Display Delay is equal to
the actual Probe Delay

¢ It's necessary to setup Gain bringing the height of the maximized echo to the level of 75-80% of the A-

Scan height

¢ For the units equipped with UDS 3-4 Pulser Receiver Card it is recommended to optimize Tuning in the
PULSER submenu upon obtaining the maximized echo. The goal of the optimization is increasing of the
energy of ultrasonic excitation though the better matching between firing output and probe. Level of the
energy of ultrasonic excitation is clearly represented by the echo amplitude. Upon completing optimization
of the Tuning the Gain to be adjusted to bring the height of the maximized echo to the vertical level of 75-
80% of the A-Scan height

Supposing the determined values of Probe Delay for the probes pair are PD4 and PD3 the

Accumulated Probe Delay will be: PD = 0.5¢(PD4 + PD3)
In the MEASURE topic the value of Probe Delay to setup equal to PD
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Direct Measuring of the Accumulated Delay for a Probes Pair (all types of probes)

— Cabling to be according to the above paragraph

I \H-:rr 1 24.1.2 or according to the appropriate scheme B.6
i through B.10 as per paragraph 4.2.5 of the

' present Operating Manual

e J

Activate the PULSER topic then set:

Pulser Mode to Dual

Energy to 120 pJ » UDS 3-3

Energy to High » USLT 2000

Pulse Width to Spike (240 pJ) for the probe having
resonant frequency of 8 MHz and higher or to PW
ns, were PW = 0.5/ F (F is the probe resonant
frequency) for the probes having resonant frequency
below 8 MHz » UDS 3-4

Damping to 333 Q » UDS 3-3

Damping to 500 Q » USLT 2000

Damping to 1000 Q » UDS 3-4

Tuning to NO » UDS 3-4

Activate the RECEIVER topic then set:

| U Display to RF
Froke 1 Q  Filter to BB » UDS 3-4
] O Frequency to completely cover the probe's effective

] bandwidth
Frobe 2 Activate the BASICS topic then set:
U Display Delay to 0 us

O Rejectto 0%

®

For the units equipped with UDS 3-4 Pulser
Receiver Card it is recommended to optimize
Tuning in the PULSER to increase the energy
of ultrasonic excitation though the better
matching between firing output and probe.
Level of the energy of ultrasonic excitation is
clearly represented by the signal's amplitude.
Upon completing optimization of the Tuning

oooo

oooo

I Prube 1 Stage 1: Manipulate probes over each other and
setup of Gain, Range, and USVelocity providing
firm indication of the signal propagating in the
probes wedges from emitting to receiving crystal
and maximize said signal

Friohe 2

Stage 2: Fix the probe in the found position
corresponding to the highest signal amplitude

®

It's necessary to setup Gain bringing the
maximized signal's height to the level of 75-
80% of the A-Scan height
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Pr ot 1

Profe 1

UDS3-4 - ISONIC Pulser/Beceiver

PULSER
ALARM

RECEIVER GATE A
DAC/TCG  WEASURE

[ T

Close | Y™ |

Freeze

Stage 3: Increase Gain to provide the height of
the first half wave of the received signal to 20 % of
the total A-Scan height

Stage 4: Decrease Range to provide ~ 50% of the
A-Scan width occupied by the signal

Stage 5: Start increasing of the Display Delay
aiming displacement of the signal's start to the
beginning of the A-Scan area

Stage 6: Stop Display Delay manipulation upon
reaching the target — the value of the Display

Delay in the appropriate box becomes equal to
the Accumulated Delay of the Probes Pair

Activate the MEASURE topic and setup Probe
Delay appropriately

1 Gain
32 dB ‘

1 Range
.

100 US Velocity

5920 m/s

Menu

Selection
» E |l = |&| = | -
Save | Open | Prnt | IBS | DES
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Display Delay

Display Delay to be setup through the submenu BASICS depends on the Probe Delay, Probe Separation,
and US Velocity:

Display Delay = Probe Delay + Probe Separation / US Velocity

Here:

O US Velocity is the actual value of longitudinal wave velocity in the material, of which the object
under test is made

O Probe Separation is the distance between incidence points of the emitting and receiving TOFD probes
measured along the lateral wave trace:

E mittin Receivin it Receivi
Probe g FProbe g Eﬁfgﬁg’g 5?-332”9

I ateral Wave Trace

L ateral Wave Tmcn;

FProbe Separation Probe Separation
Emitting Receiving
Probe Probe

Lateral Wave Trace

Probe Separation

Probe separation should be selected based on the TOFD Inspection Procedure. In the ISONIC TOFD
Inspection SW Package operating surface and in the ISONIC TOFD Inspection Report the Probe Separation
is designated as Base 2

®

¢ It's recommended to determine US Velocity right on the object under test using the straight beam
probe receiving the back echo at the known thickness area

+ If the Display Delay is setup properly then A-Scan starts with the rising edge of the lateral wave
signal

¢ After separating the probes the value of Base 2 may be determining precisely provided that the
values of US Velocity and Probe Delay are already setup properly. For that purpose:
O Gate A (or Gate B) to be activated through the appropriate submenu

Q Lateral wave signal must match with the active Gate A (or Gate B)

O The rising edge of the lateral wave signal must be the first one crossing the Gate A (or Gate B)

O The Meas Value to be selected as s(A) or s(B) depending on the active gate (submenu
MEASURE)

O The Meas Value to be setup as Flank (submenu MEASURE)

Q The value of Base 2 is determined as 0.5¢s(A) or 0.5¢s(B) where s(A) or s(B) is the digital

readout generated in the Value box upon getting the rising edge of the lateral wave signal
crossing the gate level: Base 2 = 0.5¢s(A) or Base 2 = 0.5¢s(B)
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Range

Supposing that US Velocity setup of the ISONIC Pulser Receiver matches with the actual value of
longitudinal wave velocity in the material, the value of Range expressed in metric or imperial units must
be setup as:

ProbeSeparation?

i + Depth® — ProbeSeparation

Range_mm_OR _in=(0.51...0.55)¢| 2 \/

In the above equation the maximal reasonable value for the Depth is the Thickness of the Object under
test. Actually the value of Range expressed in mm or in has no direct depth reading use due to the non-

linearity of the beam angle spread. The s expression for the Range may be found from the above as:

Range_[s = Range_mm_OR_in / US Velocity

®

The above way of the Range setup guarantees the receiving and recording of all pure longitudinal wave
signals that may occur in the object under test. The representing and recording of the mode conversion
signals is possible upon increasing the Range accordingly

Gain
Based on the Inspection Procedure (Inspection Specs) the Gain may be setup with the reference to the:

representative flaw sample

artificial diffractors in the form of EDM notches or V-shaped notches
side drilled holes

grain noise

lateral wave signal amplitude

[y miy miy miy u

Pulser Setup (Sub Menu PULSER)

TOFD Inspection supposes using of 2 probes. Hence the obvious setup for the Pulser Mode is Dual. All
other settings of the Pulser are as described above under Probe Delay sub-caption in this paragraph

Receiver Setup (Sub Menu RECEIVER)

TOFD Inspection supposes use of the RF signal presentation and recording. Hence the Display must be
setup to RF. All other settings of the Receiver are as described above under Probe Delay sub-caption in this
paragraph
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24.6.5. Probe(s)

Click fonl~

~

or press <Alt>+<P> on the keyboard —
the corresponding window
appears

There are two probe names to be keyed in for the
implementing of the authentic TOFD mapping.
The window allowing to key in two probe names
appears if the Pulser Mode in the ISONIC
Pulser Receiver window was setup to Dual:

S

Probe 1
PRB1

Probe 2

Apply

Cloze

ISONIC Pre-Inspection Data |

Deszcribe The Object Under Test._ ..

Inzpection Data. ..

Instrument. ..

b

ISR Spstem Setup...

Frobe. ..

Close

There are some inspections requiring capturing of
the RF B-Scan Map using the single element
probe. The window allowing to keying in just one
probe name appears if the Pulser Mode in the
ISONIC Pulser Receiver window was setup to

Single:
Pobe |

Key in new probe name(s) using the simplest word processing rules for Windows Applications, new name

must be not longer than 8 symbols. Click on

Apply

or press <Alt>+<A> on the keyboard.

Cloze

or press |ESC

Click on

or <Alt>+<C> on the keyboard upon completing
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24.6.6. ISONIC System Setup...

ISONIC Setup

Region Width
1

5[] ZDD

Coloring

[1-GrayScale ] Sterineeecton
Airhorne U5 Yelocity. . Setup Step
Change Direction... " Coarse  Medium® Fine Hlesm

Base 1 — Distance between the microphones (airborne ultrasound receivers)

Probe Location Monitor. .

The value of Base 1 must be selected providing the full coverage of the TOFD probe pair
manipulation area. To setup or update the value of Base 1 the following manipulations are
applicable:

¢ Mouse

i
B Click on the corresponding spin II
« Keyboard
B Pressing <Alt>+<1> = Base 1 fore color changes to white - then use t , - , « , | buttons
on the keyboard (In the Base 1 area digit 1 is underlined)
+« Combined

m Click on Base 1 = Base 1 fore color changes to white - thenuse t , - , « , | buttons on
the keyboard

The value for the Base is setin mm or in
The possible values of increment / decrement for Base are:

Resolution Metric Imperial
Fine 2 mm 0.251in
Medium 10 mm 0.5in
Coarse 100 mm lin
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Base 2 — Probe Separation

To setup or update the value of Base 2 the following manipulations are applicable:

¢ Mouse

i
B Click on the corresponding spin II
« Keyboard

B Pressing <Alt>+<2> — Base 2 fore color changes to white - then use t , - , « , | buttons
on the keyboard (In the Base 2 area digit 2 is underlined)

« Combined

m Click on Base 2 = Base 2 fore color changes to white - thenuse t , - , « , | buttons on
the keyboard

The value for the Base is setin mm or in
The possible values of increment / decrement for Base are:

Resolution Metric Imperial
Fine 1 mm 0.01in
Medium 10 mm 0.1in
Coarse 50 mm lin

®

The value of Base 2 (Probe Separation) will be stored along with all data in the TOFD Inspection
results file and used for automatic calculations of the defects depth and heights in the ISONIC TOFD
Postprocessing SW Package (TOFDPP). Hence it's strictly recommended to key in the proper
value of the Base 2
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Thickness — Material Thickness
To setup or update the value of Thickness the following manipulations are applicable:
* Mouse

i
B Click on the corresponding spin II
« Keyboard

B Pressing <Alt>+<H> = Thickness fore color changes to white - thenuse t , - , « , |
buttons on the keyboard (In the Thickness area letter h is underlined)

« Combined

B Click on Thickness = Thickness fore color changes to white - thenuse t , - , « , |
buttons on the keyboard

The value for the Thickness is setin mm or in
The possible values of increment / decrement for Thickness are:

Resolution Metric Imperial
Fine 1mm 0.05in
Medium 2 mm 0.2in
Coarse 5mm 1lin

Region Width — the Weld Width
To setup or update the value of Region Width the following manipulations are applicable:

¢ Mouse

i
B Click on the corresponding spin II
« Keyboard
B Pressing <Alt>+<W> = Region Width fore color changes to white - thenuse t , - , « , |
buttons on the keyboard (In the Region Width area letter W is underlined)
+« Combined

® Click on Region Width = Region Width fore color changes to white - thenuse t, - , «, |
buttons on the keyboard

The value for the Region Width is setin mm orin
The possible values of increment / decrement for Region Width are:

Resolution Metric Imperial
Fine 1 mm 0.051in
Medium 2 mm 0.2in
Coarse 5 mm lin

®

The values of Thickness and Region Width will be stored along with all data in the TOFD Inspection
results file and used for the informative purposes only
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US Velocit
To setup the value of US Velocity the following manipulations are applicable:

¢ Mouse

i
B Click on the corresponding spin II
« Keyboard

B Pressing <Alt>+<U> = US Velocity fore color changes to white - thenuse t , - , « , |
buttons on the keyboard (In the US Velocity area letter U is underlined)

« Combined

m Click on US Velocity = US Velocity fore color changes to white - thenuse t , - , « , |
buttons on the keyboard

The value for the US Velocity is setin m/s or in/ms
The possible values of increment / decrement for US Velocity are:

Resolution Metric Imperial

Fine 5mls 0.1 in/ms
Medium 100 m/s 1in/ms
Coarse 500 m/s 10 in/ms

®

The value of US Velocity must be setup equally with actual longitudinal wave velocity in the
object under test

Region Length — the Scanning Path along / across the weld
To setup or update the value of Region Length the following manipulations are applicable:

« Mouse

i
B Click on the corresponding spin II
¢« Keyboard

B Pressing <Alt>+<N> = Region Length fore color changes to white - thenuse t , - , « , !
buttons on the keyboard (In the Region Length area letter N is underlined)

e« Combined
B Click on Region Length = Region Length fore color changes to white - then use t , - ,

« , | buttons on the keyboard

The value for the Region Length is setin m/s or in/ms
The possible values of increment / decrement for Region Length are:

Resolution Metric Imperial
Fine 1mm 0.05in
Medium 2 mm 0.2in
Coarse 5mm 1lin
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Setup Dynamic Parameters and Modes

Scanning Direction — Scanning across or along the weld

Ch Directi
Click on ange “recnon or press <Alt>+<D> on the keyboard to select scanning

direction either along or across the weld. The corresponding indication is provided.

Selection of the scanning start point (Zero Point)

Click on __Fr1obe Location Monitor... | or press <Alt>+<L> on the keyboard to open the ISONIC

Probe Location Monitor Setup window

ISONMIC Probe Location Monitor Setup |

F-coordinate, mm L-coordinate, mm
0 0

Cloze |

Place TOFD probe(s) into the start scanning position then cIic or press <Alt>+<S8> on the
keyboard

To return back to ISONIC Setup window click on sz | or press <Alt>+<C> or
Esc] on the keyboard

®

It's necessary to perform the above procedure prior to each scanning

Airborne Ultrasound Velocity

Refer to the paragraph 7.6.5 of this Operating Manual

Coloring (palette)

To select the coloring protocol for the TOFD map — Gray or Thermal refer to the paragraph 7.6.5 of
this Operating Manual

Start TOFD Inspection
Click on Start Inzpechion. ..

or press <Alt>+<I> on the keyboard
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24.7. Inspection

-\
N

The above screenshot illustrates the typical screen while scanning using the TOFD software. The target of
operator is to fill TOFD Map area completely providing the coupling integrity while scanning along the

selected direction. It's possible to return to the areas, which were scanned with inadequate coupling and to
rescan them

Refer to the paragraph 7.7 of this Operating Manual to get instructed on control ISONIC while scanning
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24.8. Postprocessing

Refer to paragraph 7.8 of this Operating Manual and to the figures below. For the off-line TOFD image
processing and defects sizing refer to the Chapter 22 of this Operating Manual

TOFD Postprocessing hints

Meazurements. .. |

After loading results from a file the captured TOFD Map screen appears. Click on
or or press <Alt>+<M> on the keyboard to start the off-line data analysis

ISONIC Postproceszing

Show Primary Information

Print Inspection Beport
Meazurements. .
Cloze
Region Length = 100 mm

Thicknesz = 70 mm

Region Width = 50 mm
Scanning: Along 'wWeld
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Rebuild the A-Scan observed along the scanning path

Click or press <Alt>+<R> on the keyboard to rebuild the A-Scan

ISONHIC\Postprocessing

Bebuild A-Scan

Measure TOF

A-Scan Data:

US Yelocity = 3255 mfs
Dizplay Delay = .15 p=
Range = 100 mm

L=13.0 mm

The mouse guided measuring line appears — place it at the selected place of TOFD Map and left mouse click
— the recovered A-Scan appears
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Click on Meazure TOF

the recovered A-Scan and TOFD map — there are up to 3 markers available

ISONIC Postprocesszing

Hebmld A-5can

Heasure TWE

A-Scan Data:

US Yelocity = 3255 m/z
Display Delay = .15 ps
Hange = 100 mm

L=13.0 mm

To zoom A-Scan just click on it

| or press <Alt>+<M> on the keyboard to place Time of Flight Markers on

To print measurements results including TOFD Map and A-Scan with markers click on

Print

To end measurements click on
keyboard

Exit

or press <Alt>+<P> on the keyboard

or press <Alt>+<X> or press

Esc

on the
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Some typical TOFD Images are presented below (BS 7706):
Far surface crack

127 A-gcan  ——

__—.11

128 Time (S} —=

= Depth [mmj

<128 Time (US) —=

Lack of root penetration

127 A-stan  ——

Lack of side wall fusion

&

=— Depth {min)

=128 Time (PS) —=

127 Agcan  ——

#— DEpth (mim)

<18 TIME (H5) —=

127 Agran  —=

| e —
Amplitude
o
£
— Dipth (mm)

- 128 TiMe (US) —=

127 A-scan  —=—

—J\ ‘}L..-T-tw-\-

=128 Time (pE) —=

127 A-scan  ——

Scan Dislance tmm

128 Time (US) —=
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25. Operating 'EasyTOFD' Software
Package - ISONIC EasyTOFD

The contents of this chapter is valid for the
EasyTOFD SW Package version 1.0.0.9 or higher
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25.1. Preparing for the Inspection
25.1.1. Fixture

Insert ultrasonic probes into their probe holders then:
« fix the probe holders with the TOFD probes on the rail at the necessary Base 2 distance (Base 2 is
the probes separation — refer to the below paragraph 20.6.4)
e fix the incremental encoder on the TOFD rail behind one of the TOFD probes. The encoder's wheel
must be oriented at parallel to the desired probes' trace either along or across the weld using the

twister
Baze 2

77
O 0w

Encoder

Encoder Wheel

TOFD Fixture and encoder positioning
for scanning along the weld

TOFD Fixture and encoder positioning
for scanning across the weld
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25.1.2. Cabling

Ultrasonic Flaw Detector PC Card Applicable Cabling Scheme Paragraph
uUDS 34 B.6; B.7 4.25
UDS 3-3 B.8; B.9 4.2.5
USLT 2000 B.10 4.25

25.2. Start Up

EASY

Double click on the icon [?bFo located on the ISONIC desktop

25.3. Getting started...

The Pulser Receiver Setup screen appears upon starting the EasyTOFD software package. The operating
surface is identical to the PULREC — ISONIC Pulser Receiver software package, which is explained in
details in the Chapter 5 of this Operating Manual

UD53-4 - ISONIC Pulser/Receiver

BASICS PULSER RECEIVER
GATE B ALARM DAC/TCG

D
Cloze MI

2 Gain
76 dB ‘

100 US Yelocity
5955 m/s ‘

0.05 play Delay

«

Diz
33.
5

GATE A Menu
MEASURE Selection

-

»

Freeze

']

=

Save | Open

]

I By

e By

= By

len By

UDS3-4

=

Print

“
DGS

TOFD

Provide the necessary settings according to the instructions of the paragraph 20.6.4 of this Operating Manual
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25.4. Inspection and Postrocessing

Click on TOFD . The following intermediate window appears:

ISONIC ControMema |
=

ISONIC EaspyTOFD Inspection

ISONIC EasyTOFD Postproceszing

K7
Back

To proceed further with the scanning click on ISONIC EasyTOFD Inspection
the keyboard

or press <Alt>+<I> on

For the off-line analysis of the stored data click on __ISONIC EasyTOFD Postprocessing | or press
<Alt>+<P> on the keyboard

KT
To return to ISONIC Pulser Receiver window click on Back or press

<Alt>+<C> or |[ESC]| on the keyboard
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25.4.1. Scanning

The following screen appears prior to the first EasyTOFD scanning session

3350 e
A

+
+
+
+

+
+
+
+

+

¢

B T o
+

)

+ o+ 4+ o+ F o+ o+ o+ o+
II

+ o4+ o+ + o+ o+ o+ o+

+ o+ o+ o+

Blank area to be filled
with the TOFD Map

Length, mm Range

100

Basze 2. mm 20

100 41

Scanning Direction

A
i

- - i
Longitudinal
Wl v E\g‘
> = s 5 100
Start Save LCloze |
S A
Length
Length

The Length of the scanning line may be setup through the following manipulations
*  Mouse

i
B Click on the corresponding spin II
¢« Keyboard

B Pressing <Alt>+<L> = Length fore color changes to white - then use t , - , « , | buttons on the
keyboard (due to the letter L is underlined)

¢ Combined

B Click on Length = Length fore color changes to white - then use t , - , « , | buttons on the
keyboard

The value of the Length may vary from 100 to 1000 mm (or 4 to 40 in) in 50 mm (or 2 in) resolution
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Base 2 (Probes Separation)

The value of Base 2 may be setup through the following manipulations
« Mouse

i
B Click on the corresponding spin II
¢« Keyboard

B Pressing <Alt>+<B> — Base 2 fore color changes to white - then use t , - , « , | buttons on the
keyboard (due to the letter B is underlined)

¢ Combined

B Click on Base 2 = Base 2 fore color changes to white - then use t , - , « , | buttons on the
keyboard

The value of the Base 2 may vary from 25 to 500 mm (or 1 to 20 in) in 1 mm (or 0.05 in) resolution. The

increment of the Base 2 modifying may be selected through the clicking on 1 | or pressing <Alt>+<1> on
keyboard

Scanning Direction

The Scanning Direction may be selected through the following manipulations
« Mouse

i
B Click on the corresponding spin II
¢« Keyboard

B Pressing <Alt>+<D> = Scanning Direction fore color changes to white - thenuse t , - , « , |
buttons on the keyboard (due to the letter D is underlined)

¢ Combined

B Click on Scanning Direction = Scanning Direction fore color changes to white - then use t , — ,
« , | buttons on the keyboard

There are two possible Scanning Directions — Longitudinal (along the weld) and Transversal (across the
weld)

Encoder Selection

Select the encoder to be used and mouse click on its name:

|Df It v|

M_I,IN ewE ncoder !
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Scanning
>

Start | o pressing <Alt>+<S> on the keyboard starts scanning and recording of the

>

EasyTOFD Map. The start | tton becomes invisible since the recording of the EasyTOFD Map starts.

Stop

Clicking on

The 2P| button occupies its position. Clicking on or pressing <Alt>+<S> on the keyboard

Stop

will complete recording of the EasyTOFD Map. The button becomes invisible after completion of

>

the EasyTOFD Map recording. The =zl button returns to its position
To capture the EasyTOFD Map:
« Place the TOFD Probes Pair equipped with the encoder onto the start point of the selected scanning

>

Start

line and click on or press <Alt>+<S8> on the keyboard

e Guide the TOFD Probes Pair over the scanning line: the recording progress bar moves
synchronously with the probes in both directions — the typical display during the scanning is shown
and explained below

L= 86.0 mm

Stop Sare

K 150 200 250
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Other Controls

Click on __Elose | press <Alt>+<C> or IESC on the keyboard to return to the ISONIC Pulser Receiver
window

Click on Save or press <Alt>+<A> on the keyboard to save the inspection results. The saving procedure
corresponds to the regular Windows protocols:

ISOMIC EasyTOFD 2] =
Save i | 3 EasyTOFD @ @ s [=E
1 1sf ] Test1D1.eti

ETO00001. eti Test2.ef
ETO00002. eti Test3.ef
ETO00003. eti Testd. e
Test].eli Testhet
TestiD.ef Testh. et

File name:

Save I
Save as type: IEasyTEIFD Inepection Files [* et j Cancel |

25.4.2. Postprocessing

The off-line analysis and (postprocessing) of the inspection results is implemented in the EasyTOFD SW
Package identically to the TOFDPP SW Package - refer to the Chapter 22 of this Operating Manual

2

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 446 of 550



26. Operating 'TOFDPP’ Software Package
- ISONIC TOFD Postprocessing

The contents of this chapter is valid for the
TOFDPP SW Package version 2.0.0.2 or higher
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TOFDPP - ISONIC TOFD Postprocessing software package may run either in the ISONIC unit or in the
regular PC equipped with Windows™ 98, 2000 or XP operating system

26.1. Start Up

IS OHIC

Double click on the icon (2|57 located on the ISONIC desktop or click on Start then select Programs =
ISONIC => ISONIC TOFD Postprocessing

26.2. Opening ISONIC TOFD File (*.rst) / TOFD Postprocessing
File (*.tfp) / EasyTOFD File (*.eti) /| EasyTOFD Postprocessing
File (*.etp)/ t-TOFD file (*.tfd) / t-TOFD Postprocessing file (*.ttp)

== ISONIC TOFD Po

Select File then Open to open the file

File

Click on Language to select the User Interface language

Language

Select Exit to end the TOFD Postprocessing
E it

Open
Loak, jri |ﬁ E asytafd j ﬁl Select the file to open: the files
located on the local disks or on
1 1= Test1D7 et Testf etp the disks of the remote
EtO00007 . eti TestZ.eti computers and ISONIC units
Et000002. et =] connected to the local area
Et000003. et Testd.e networking and having the
Test] et Tests et fhatrr:ad (;iirec;[origs _Igre ava";bl?"l
- : or the download. To open the file
TestiDet Testh.efi double click on its name

File narne: IT estd Open I
Files of tupe: I.-’-\-.II TOFD Files [*.rat,® thp,* td * tkp et etp] j Cancel |
o
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The TOFD Map appears and the TOFD Postprocessing Menu becomes active

Wt ISOMIC EasyTOFD Inspection M= B3

Edit  Meazurementz FRecover &-5can

File “iew Parameters

Length, mm

0.0 100.0 150.0 200.0 25010

40.13 39.32 3%.50

Time, p=

40.95

41.76

4z 58

®

Depending on the ISONIC setup whilst capturing the TOFD map the following notice may be generated upon
opening the file:

ISONIC TOFD Postprocessing =l

Current gettings for Ukrazound Yelocity and/or Probe Delay are not allowing uzing some of Postprocessing functions.
Theze functionz will be dizabled. ‘#fould pou like ta specify corect values for S Yelocity anddar Probe Delay now?

No |
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26.3. Submenu 'File’

SEETLIMRIDRTE  Submenu File of the TOFD Postprocessing Menu allows the following operations:

ile “iew Paramete Q Save - saving the TOFD Postprocessing file (*.tfp) or EasyTOFD
[% Postprocessing file (*.etp) or t-TOFD Postprocessing file (*.ttp) created
entire the postprocessing session - follow the regular rules for saving files in
Windows™ environment
Q Print To — selection of the printer and paper size
O Print — print the results of postprocessing procedures
O Exit — exit to the ISONIC TOFD Postprocessing startup window

w— |SOMIC TOFD Inspection
——  Print 2 Whole Report prints out the graphical page including the

File Wiew Farameters Edit Meas.  cyrrent TOFD Map on the screen accompanied with measurements
marks and results and appropriate A-Scan if existing along with
inspection and setup data

Save

Print Ta »
Print »

E xit

Save

Prict Ta ¥

i Print => Graphics Only prints out only the graphical page including the
E it Bz e Dl current TOFD Map on the screen accompanied with measurements
marks and results and appropriate A-Scan if existing

% ISONIC TOFD Inzpection

File “iew Parameters Edit  Meazuremen.

S u]
v HP Lasetetp

L Y Acrobat PDPWiriter Print = Print To allows printer and paper size
&crobat Distiller selection

HF Desket 970C Series #2
HF Desklet 970C Senies

E xit Letter
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26.4. Submenu 'View'

Depending on the SW Package used for capturing of the TOFD Map the Submenu View may look as below:

The Color Scale topic allows selecting between Grayscale and
Thermal representation of the TOFD Map as well as to present it

<1ISONIC +-TOFD either in RF (i.e. raw) or rectified form. The screenshot below

File | “izw Parameterzs Edit Meawm  illustrates an example of the TOFD Map rectifying observed for the file
Flaw Detector UDS 34 captured using EasyTOFD SW Package

|nzpection Data
Inzpector's Comments

it | v Puwedsn B0 Mesluswen) Fsies b

Colar Scale 3

i |SONIC EasyTOFD Inspection

File | Wiew Parameters Edit Mea
[%Eculnr Scale r
Primary Infarmation »

w1 ISOMIC TOFD Inspection

File | Wiew Parameters Edit

%Ealar Srale »
Primary Information ¥

The rectifying may be useful for better resolving of the TOFD Map segments corresponding to the weakest
signals
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Primary Information — allows to preview

all data related to the captured TOFD Map
Q Description of the Object
Under Test (keyed in prior to
scanning — TOFD SW Package;
*.rst and *.tfp files)

File | Wiew Parameterz Edit

Colar Scale 3 I

Primary Information # Dezcription of the Object Under Test 0 Inspection Data (keyed in prior
Inspection E'atak to scanning — TOFD SW
Instrument Package; *.rst and *.tfp files)
Probe a Ultrasonic Instrument setup
[SOMIC Spstem Setup made prior to scanning — all SW

Packages and kinds of files
Q Probe(s) name(s) (keyed in prior
to scanning — TOFD SW

% 1SONIC EasyTOFD Inspection a Eaghﬁgeéy:f:n‘:“getﬁ? files)
File | “igw Parameters Edit Mea predecessing the scanning
keyed in prior to scanning —
Color Szale ] I ( e
Frimary |nformation # Flaws Detector: UDS53-4 I 35 %S:)V Package; ".rst and
Inspection Data O Inspector's Comments (keyed
in prior to scanning — PULREC
SW Package — t-TOFD mode;
*.tfd and *.ttp files)

®

Access to the Primary Information data is available directly through the View Submenu for the *.tfd and
*.ttp files related to the PULREC SW Package — t-TOFD Mode

26.5. Submenu 'Parameters’

Click on the Parameters - the Settings subwindow appears allowing
to vary the following 3 parameters:

¢ US Velocity (Ultrasonic Wave Velocity in the Object Under
Test — Longitudinal Waves)

* Probe Delay - refer to the paragraph 19.6.4 of this Operating
Manual

« Base 2 (Probes separation)

The varying of these parameters may be necessary for the procedures
belonging to the Edit and Measurements submenus. The target of
such varying is eliminating of the inaccuracies in the defining and
keying in of the said parameters that could occur at the pre-inspection
stage
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26.5. Submenu 'Edit’

26.5.1. Linearization

To correct for the non-linearity of the beam angle spread this function converts the vertical axis and the whole
TOFD Map so that a direct depth reading becomes available. To invoke this function select Edit =
Linearization => On

To negate this function select Edit => Linearization = Off
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26.5.2. Lateral Wave Treating

The removal of the Lateral Wave allows detection of near surface cracks/defects, which may have been
obscured by the Lateral Wave itself. To start the Lateral Wave Treating, select Edit = Lateral Wave =>
Remove.... A series of horizontal and vertical cursors appear allowing selecting of the reference A-Scan, the
Reference Area (i.e. the Reference Lateral Wave Signal), and the Treating Area. The sequence of the
screenshots below illustrates all manipulations related to the Lateral Wave Treating

# Screenshot Note

Start Lateral Wave
Treating:

Edit => Lateral Wave =
Remove...

Selection of the reference

2 m
Fbs Vewn Pawrsior Edt Wespaerenh Paooww 850 A-Scan:
[P35 F]

Manipulate the vertical
cursor over the TOFD
Map using mouse or
touch screen stylus or
arrow keys of the
keyboard. Left mouse
click or release touch
screen stylus or press

|Enter upon
completing

Right mouse click or

press Esclto interrupt
the Lateral Wave Treating
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Screenshot

Note

Firk gk

Sulael Ralsiasin Aiaa

Selection of the
Reference Area (the start
and the end of the
Reference Lateral Wave
Signal to be designated):

Manipulate the horizontal
cursor over the TOFD
Map using mouse or
touch screen stylus or
arrow keys of the
keyboard. The
corresponding cursor
synchronously moves
above the reference A-
Scan, based on which the
start and end of the
Reference Lateral Wave
Signal to be determined
and designated through
the left mouse click or
release touch screen
stylus or pressing

Fbs Vewn Pawrsior Edt Wespaerenh Paooww 850

|Enter on the keyboard

Sulael Ralsiasin Aiaa

Right mouse click or

press Esclto interrupt
the Lateral Wave Treating
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Screenshot

Note

1=3536 s

Firk gk

Salact Tinating Araa

Selection of the Treating
Area (the start and the
end of the Treating Area
along the scanning line to
be designated):

Manipulate the vertical
cursor over the TOFD
Map using mouse or
touch screen stylus arrow
keys of the keyboard. Left
mouse click or release
touch screen stylus or

press [Enter] upon
completing

Right mouse click or

press Esclto interrupt
the Lateral Wave Treating
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Screenshot

Note

The Lateral Wave
Removal is effected
immediately upon
completing the
designating of the end of
the Treating Area

Highlight the Treating
Area:

Edit => Lateral Wave =
Show Area...
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# Screenshot Note

Undo highlight of the
Treating Area: Edit =
Lateral Wave = Hide
Area...

Recover the removed Lateral Wave Signal: Edit => Lateral Wave =*> Restore
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26.5.3. Straightening

To reduce the effects of uneven surfaces, the image may be straightened. To proceed with the Straightening
select Edit 5> Straightening => ON. A series of horizontal and vertical cursors appear allowing selecting of
the reference A-Scan, the Reference Area, and the Treating Area. The sequence of the screenshots below

illustrates all manipulations related to the Straightening

# Screenshot Note

1 Start Straightening:
Edit => Straightening =
On

2 Selection of the reference

Salact Ralsiascs A Sean

A-Scan:

Manipulate the vertical
cursor over the TOFD
Map using mouse or
touch screen stylus or
arrow keys of the
keyboard. Left mouse
click or release touch
screen stylus or press

|Enter upon
completing

Right mouse click or

press Escjto interrupt
the Straightening
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Screenshot

Note

Salact Ralsiascs MAdaa

Salact Ralsiascs MAdaa

Selection of the
Reference Area (the start
and the end of the
Reference Signal to be
designated):

Manipulate the horizontal
cursor over the TOFD
Map using mouse or
touch screen stylus or
arrow keys of the
keyboard. The
corresponding cursor
synchronously moves
above the reference A-
Scan, based on which the
start and end of the
Reference Signal to be
determined and
designated through the
left mouse click or
release touch screen

stylus or pressing
|Enter on the keyboard

Right mouse click or

press Escjto interrupt
the Straightening
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Screenshot

Note

Salact Tinating Araa

Selection of the Treating
Area (the start and the
end of the Treating Area
along the scanning line to
be designated):

Manipulate the vertical
cursor over the TOFD
Map using mouse or
touch screen stylus arrow
keys of the keyboard. Left
mouse click or release
touch screen stylus or

press [Enter] upon
completing

Right mouse click or

press Esclto interrupt
the Straightening
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# Screenshot

Note

Switch off Straightening: Edit = Straightening = OFF

The Straightening is
effected immediately
upon completing the
designating of the end of
the Treating Area
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26.6. Submenu 'Recover A-Scan’

The A-Scan recovery along the captured TOFD Map may be useful for the off-line scanning and visual
analysis of the suspected image segments

#

Screenshot

Note

Negate the A-Scan Recovery mode: Recover A-Scan = OFF

To proceed select:
Recover A-Scan = ON

Manipulate the vertical
cursor over the TOFD
Map using mouse or
touch screen stylus arrow
keys of the keyboard. Left
mouse click or release
touch screen stylus or

press [Enter] upon

selecting the A-Scan of
interest

Right mouse click or

press Escjto interrupt
the A-Scan Recovery
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26.7. Submenu 'Measurements'

Each indication found on the TOFD Map may be highlighted and evaluated — the Position and the End-to-End
Distance along the scan line; the Depth and Height of each defect may be determined. To proceed with
Measurements select Measurements =*> Add... on the keyboard. The sequence of the screenshots below

illustrates all manipulations related to the Measurements procedures

# Screenshot

Note

For the determining of the
defect Depth and Height
select Measurements =
Add = Height

Selection of the reference
A-Scan:

Manipulate the vertical
cursor over the TOFD
Map using mouse or
touch screen stylus arrow
keys of the keyboard. Left
mouse click or release
touch screen stylus or

press [Enter] upon
completing

Right mouse click or

press [ESC] to interrupt
the Measurements
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Screenshot

Note

- ‘|'. THIC TOFEF IneissclEn

Finding the upper tip of the
defect (the start of the first
signal diffracted on the
upper tip of the defect to be
determined):

Manipulate the horizontal
cursor over the TOFD Map
using mouse or touch
screen stylus arrow keys of
the keyboard. The
corresponding cursor
synchronously moves
above the reference A-
Scan, based on which the
first signal diffracted on the
upper tip of the defect to be
determined. Left mouse
click or release touch
screen stylus or press

|Enter upon completing

Based on the time of flight of the first signal the depth of the upper tip is calculated automatically

Right mouse click or press

Esc

to interrupt the Measurements
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Screenshot

Note

- ‘|'. THIC TOFEF IneissclEn

Finding the lower tip of the
defect (the start of the
second signal diffracted on
the lower tip of the defect
to be determined):

Manipulate the horizontal
cursor over the TOFD Map
using mouse or touch
screen stylus arrow keys of
the keyboard. The
corresponding cursor
synchronously moves
above the reference A-
Scan, based on which the
second signal diffracted on
the lower tip of the defect
to be determined. Left
mouse click or release
touch screen stylus or

press [Enter
completing

upon

Based on the time of flight of the second signal the height of the defect tip is calculated automatically with
relate to the early calculated depth of the upper tip

Right mouse click or press

Esc

to interrupt the Measurements
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# Screenshot Note

5 m The indication is
Fle Ven Poweten Bt Heswrersntn  Bscgveddom highlighted immediately

upon designating the start
of the second signal
diffracted on the lower tip
of the defect

Firk gk

Double click on the
highlighted indication (point
number) recovers the
corresponding A-Scan with
the designated start edges
of the first and second
diffracted signals. The
subwindow containing the
measurements results
appears:

Q L - position of the
indication along the
scanning line

Q D - depth of the upper
tip of the defect

o t-—time of flight of the
first signal

0 H - height of the defect

Q dt-time of flight
difference between the
first signal and second
signal

L=28.T mm
=210 mm, =35.28
H=30 mm, dt=1,05 ps

» Click on v to closes the subwindow

» Click on % to print out the A-Scan corresponding to the highlighted point, the measurements results,
and the TOFD Map

» Click on i to erase the highlighted point

®

Up to 10 indications may be highlighted on the TOFD Map simultaneously. Measurements = Clear Last erases
last made highlighted indication and related measurements. Measurements => Clear All erases all existing
highlighted indications and related measurements
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Screenshot

Note

For the determining of the
defect's Position and the
End-to-End Distance
along the scan line select
Measurements = Add
s Length

Selection of the defect:

Manipulate the horizontal
cursor over the TOFD
Map using mouse or
touch screen stylus arrow
keys of the keyboard. The
defect may be selected
through the placement of
the said horizontal cursor
above the upper or lower
tip of the defect. Left
mouse click or release
touch screen stylus or

press [Enter] upon
completing

Right mouse click or

press [ESC] to interrupt
the Measurements
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Screenshot

Note

Determining of the
defect's insonification
area along the scanning
line:

Manipulate the vertical
cursor over the TOFD
Map using mouse or
touch screen stylus arrow
keys of the keyboard to
determine the left and
right edges of the defect
on the TOFD Map
through reproducing the
A-Scan sequence
through the off-line
scanning. The ends of the
defect are characterized
by appearance /
disappearance of the
defect's signal

Right mouse click or

press Escjto interrupt
the Measurements

Left mouse click or
release touch screen

stylus or press [Enter

upon placing the vertical
cursor over the first
defect's end either left or
right

Right mouse click or

press Escjto interrupt
the Measurements
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# Screenshot

Note

Left mouse click or release
touch screen stylus or press

Point 3:
D=21.0 mm, t=36.38 ps
Legd.2 mm
W=30.1 mm

L @] x|

» Click on i to closes the subwindow

|Enter upon placing the

vertical cursor over the
second defect's edge either
left or right

Right mouse click or press
|ESC to interrupt the

Measurements

The indication of the defect's
longitudinal Position an End-
to-End Distance is
highlighted immediately
upon designating the second
defect's edge

Double click on the

highlighted indication (point

number) - the

measurements results

appear in the subwindow as:

Q D - depth of the
selected tip of the defect

a t-time of flight of the
appropriate signal

O L - coordinate of the left
defect's edge of the
defect (longitudinal
Position)

O W —length of the defect
(End-to-End Distance)

» Click on % to print out the A-Scan corresponding to the highlighted point, the measurements results,

and the TOFD Map

» Click on i to erase the highlighted point

Up to 10 indications may be highlighted on the TOFD Map simultaneously. Measurements = Clear Last erases
last made highlighted indication and related measurements. Measurements => Clear All erases all existing

highlighted indications and related measurements
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27. Operating 'FLOORMAP-L' Software
Package - ISONIC FLOORMAP-L

The contents of this chapter is valid for the
FLOORMAP-L SW Package version 2.1.0.10 or higher
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27.1. General

FLOORMAP-L is the software package providing the express ultrasonic inspection and mapping of the pitting
(corrosion) in the large metallic plates either flat or curved. The ultrasonic coverage of the whole plate is
provided without scanning above the whole surface of the plate. The typical objects under test are:

Annular plates of the storage tank - inspection from outside

Shell and walls of the storage tank - inspection from outside

Floor plates of the storage tank - inspection from inside

Inaccessible pipe walls — inspection from outside (for example the pipe walls above the concrete

support, coated pipes, etc.)

Walls of the underground storage tanks — inspection from outside

" The specially designed probe emits the ultrasonic beam

having the width, duration of the wave package and basic
wavelength comparable with the thickness of the plate. The
components of the emitted wave package interfere between

the plate's surfaces. The probe’s dead zone is located under
‘ the fillet weld, so the probable echoes from the welding area
i are significantly suppressed. After passing through the fillet
weld area the ultrasonic wave package saturates the

volume of the plate while propagating. Pitting and corrosion damage if any returns an echo picked up by the
probe.

o000

O

The echo height correlates with the depth and surface dimensions of the pitting (corrosion damage), so the
degree of the damage may be evaluated through the referring to the amplitude of the received signal.

The defects located on both surfaces of the plate may be detected, however it's impossible to distinguish
between echoes obtained from the defects belonging to the different surfaces

FLOORMAP-L software package provides the pitting (corrosion damage) mapping of the plate through the
linear scanning along the plate edge with capturing, processing and storing of all received ultrasonic signals
(A-Scans). The mapping procedure may be either time-based (timed) or encoded (true-to-scale)

The described principle of the pitting (corrosion damage) detection and mapping is usually applicable for the
overall inspection range up to 1...1.5 m (40 — 60 in) providing that there is no another weld or plate wedge on
the way of wave package propagation beside the fillet weld

®

The high degree of the average scattered plate corrosion, inter-crystal corrosion dropping the elastic
properties of the plate material and plate coatings of some types may reduce the overall inspection range
significantly

Summary:
Restrictions Scope of Applications
»  No discrimination between top and reverse | FLOORMAP_L is not restricted to Storage Tank
side corrosion is possible Inspection, other applications for the technique
« The scanning surface must be free of constantly evolve:
impurities, welding droplets, surface » Pipe support areas
corrosion and coating (well bonded paint or » Sleeved pipes
coating is acceptable) e Under clamp regions
» Poor annular plate condition may decrease * Under reinforcing plates
the inspection range

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 472 of 550



27.2. Hardware

Probes

The following specially designed ultrasonic probes are required for the inspection with the FLOORMAP-L
software package:
0 Special Probe for the Fast Tank Floor / Wall Inspection for Pitting and Deep Corrosion Damages
- Thickness Range 6 - 16 mm (0.25 — 0.64 in)— order code S 544007

0 Special Probe for the Fast Tank Floor / Wall Inspection for Pitting and Deep Corrosion Damages
- Thickness Range 12 - 30 mm (0.5 — 1.25 in) — order code S 544008

o Other special probes recommended by Sonotron NDT

Encoder

To observe the encoded (true-to-scale) pitting (corrosion) mapping the below specified encoder must be
interfaced to the ISONIC:

o0 Simplest One-Axis Mechanical Encoder with the Probe Clamping Unit - order code SK 2001108
or SK 2001108 FM

Alternatively the incremental encoders of other manufacturers may be in use provided that they're
compatible with the ISONIC. For the details contact Sonotron NDT

Reference plate

It is necessary to provide and check the calibration of the unit prior to each inspection session. The
reference plate containing the artificial defects simulating the different types of the pitting is
recommended, said reference plate must have the acoustical properties (longitudinal and shear wave
propagation velocity, attenuation) thickness and curvature differing from the same properties of the
plate to be inspected in not more than £10%.

For the compact pitting representation it's recommended to use conically and/or spherically shaped
drills having different depth and opening:

O 772277
b 277

For the elongated pitting representation it's recommended to prepare the slits in the reference plate,
said slits must be parallel to one of the plate edges and may have different depth and, for example,
the cylindrical bottom shape and spherically shaped edges

The EDM notches are not applicable
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27.3. Cabling and Fixture

Ultrasonic Flaw Detector PC Card Applicable Cabling Scheme Paragraph
uUDS 3-4 B.1;B.2 425
UDS 3-3 B.3;B.4 4.2.5
USLT 2000 B.5 425

For the encoded (true-to-scale) mapping:
0 clamp the probe into encoder
0 connect the encoder's cable to its input on the rear panel of the ISONIC

Encoder Type
and notes

Fitting probe into encoder

Ready to scan

SK 2001108

This encoder has
the fixed frame.
Encoder's wheel
and probe contact
face are situated on
the same surface
(scanning surface)
This encoder is not
manufactured by
Sonotron any more
since the advanced
SK 2001108 FM
model appeared

SK 2001108 FM

The encoder has
the frame allowing
two ways of fitting
the probe into it:

First way
The encoder's

wheel and probe
contact face are
situated on the
same surface
(scanning surface)

Second way
The encoder's

wheel is situated on
the surface
rectangular to the
scanning surface to
which the probe
contact face is
applied. Actually
this allows to apply
the encoder's wheel
to the shell while
scanning along the
annular plate's lip
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27.4. Start Up

IS OHIC

Double click on the icon Zhas located on the ISONIC desktop

27.5. Getting started...

The Pulser Receiver Setup screen appears upon starting FLOORMAL-L software package. The operating
surface is identical to the PULREC — ISONIC Pulser Receiver software package, which is explained in
details in the Chapter 5 of this Operating Manual

UD53-3 - ISONIC Pulser/Receiver

Gain ar
30 dB 1
0.m Range ‘ ar
39371In 2
| 1 U5 Velocity ‘ ar
128.1 infms 3
| 0.1 Display Delay ‘ ar
N
W, ID 15 ps ~
" | .
II nil il fi ) Il . (. 1 -,
Wi HIII*-'I"uﬁ," -,,hj-ll |1| o |_,"|+|,| i - ’ L -._|I g L ||-|t L ‘ 5
BASICS PULSER  RECEIVER  GATE A Menu m _
GATE B ALARM DAC/TCG MEASURE Selection 53 3
[ | Value: OFF ﬁ ﬂ Hl=| & &
Close m | Ereeze Save | Open | Print | FMap
The operating surface is required for the pre-scanning setup of the following parameters / modes:
o Gain
o DAC or TCG (Optionally)
o Range

0 US Velocity
o Display Delay
The setup of the listed parameters determines the sensitivity and the overall inspection range
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27.5.1. US Velocity and Display Delay

The following procedure is recommended for the setup of the Display Delay and US Velocity

Pos 1 = —

— Pos 2
300 mm
12in J—

600 mm
24in

(a) Setup the Range to 750 mm or 30 in

(b) Setup the US Velocity to 3000 m/s or 120 in/ms (preliminary value)

(c) Place the probe into position Pos 1 on the reference plate so that the distance between the front
edge of the probe and the reference plate's edge will be 300 mm or 12 in

(d) Tune the Gain to provide the height of the echo pulse from the plate's edge 80-90% of the A-Scan
screen height

(e) Tune the Display Delay until the rising edge of the plate's edge echo will match with 40% grid on the
horizontal A-Scan screen scale

(f) Place the probe into position Pos 2 on the reference plate so that the distance between the front
edge of the probe and the reference plate's edge will be 600 mm or 24 in

(g) Tune the US Velocity until the rising edge of the plate's edge echo will match 80% grid on the
horizontal A-Scan screen scale

(h) Place the probe into position Pos 1 on the reference plate so that the distance between the front
edge of the probe and the reference plate's edge will be 300 mm or 12 in

(i) Repeat steps (e) to (h) until the tuning will not be necessary, i.e. placement of the probe into positions
Pos 1 and Pos 2 causes the echoes in the positions 40% and 80% on the horizontal scale
correspondingly. Since that moment the Display Delay and US Velocity are calibrated and setup

properly:
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27.5.2. Gain

Place probe onto the reference plate into the position providing detection of the artificial defect representing
the smallest defect to be detected observing the distance of 400 — 600 mm (16 — 24 in) between the front
edge of the probe and the artificial defect. Tune the gain until providing the appropriate echo height of at
least 60% of the A-Scan screen height

27.5.3. DAC or TCG

Place probe onto the reference plate into the position providing detection of the selected reflector either real
or artificial defect or the reference plate edge to be detected observing the minimal travel distance between
the front edge of the probe and the reflector. Follow the instructions of the paragraph 5.4.12 of this Operating
Manual to store the received signal as the first DAC sequence echo. Move the probe away from the reflector
keeping it's echo maximized for each new echo to be recorded into the DAC sequence

27.5.4. Range

FOORMAP-L software package provides the creation of 2D map. Range determines the first dimension and
the Scan Length (L) determines the second dimension of the map to be created. Setup the Range value to
the required map dimension

27.6. Inspection and Postrocessing

=
Click on FMaP | The following subwindow appears:

ISONIC Control Menu |
£:

ISONIC t-FMap Inspection

ISONIC EMap Inspection

£
To proceed further with the time-based mapping click on UL L Jerp s e or press
<Alt>+<T> on the keyboard

=
To proceed further with the encoded mapping click on USILLYIL 2L sz S or press
<Alt>+<F> on the keyboard

K71
To return to ISONIC Pulser Receiver window click on Back or press

<Alt>+<C> or |[ESC]| on the keyboard
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27.6.1. Timed Mapping - tFMap

The following screen appears upon starting timed-based mapping

750

700

£00

500

+
+
+
+
+
+
+
:

Blank area to be filled
with the Pitting Map

400

Range
=2
(4]
=
2
Gray Thgrma|| Color
> [ = g
Start Text Save
= = ‘/ T T T T T T T T T
Postprocessing | Close 0 50 W00 150 200 250 300 350 400 450 00
1y 2

Scan Length (L)
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Scan Length and Scan Time

The Scan Length (L) is the length of the section of the plate to be displayed, over one side of which the
probe must be driven during the measurement period. Time (Scan Time) is the duration of the said
measurement period.

To select the required value of Scan Length (L) the following manipulations are applicable:

* Mouse

B Click on the corresponding button or

« Keyboard

B Pressing <Alt>+<L> - L fore color changes to white - then use t , - , « , | buttons on the
keyboard (due to the letter L is underlined)

¢ Combined

m Click on L - L fore color changes to white - thenuse t , - , « , | buttons on the keyboard

The value of the Scan Length (L) may vary from 100 to 2000 mm (4 to 80 in) in 100 mm (4 in) resolution

To select the required value of Scan Time — Time the following manipulations are applicable:

« Mouse

B Click on the corresponding button or

¢« Keyboard

B Pressing <Alt>+<T> - Time fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Time area letter T is underlined)

¢ Combined

® Click on Time - Time fore color changes to white - thenuse t , - , « , | buttons on the keyboard

The value of the Scan Time — Time may vary from 5 to 60 sec; setup is 1 sec resolution
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DAC Normalization

FI'-'I ap Control Panel

Length
15(][) mm
Time
b sec If the DAC was active prior to switching to the scanning mode then
the corresponding checkbox appears in the Fmap Control Panel.
[T Normalize to DAC Depending on the selection made the map may be represented either
normalized to the DAC or not while capturing, said selection may be
Gray | Themmal | Color changed entire the scanning without losing the data
0 R
Start Text Save
Postprocessing. . Close

Echo Amplitude Palette (Color Scale)

The color coding of echo amplitudes is observed over 48 dB range (- 6 dB to + 42 dB). There are three
palettes (color scales) available:

Gray
o Clicking on or pressing <Alt>+<G> on the keyboard will activate the Gray-Level coloring of
echo amplitudes

Thermal
o Clicking on or pressing <Alt>+<E> on the keyboard will activate the Thermo-Level coloring
of echo amplitudes

Color
o Clicking on | or pressing <Alt>+<R> on the keyboard will activate the Rainbow-Level
coloring of echo amplitudes

Insert Text Note

4=

A text note may be keyed in to accompany the tFMap record. To proceed click on Text or press
<Alt>+<X> on the keyboard:

Please key in text comments

Ilype your note here| b 0K QBVEI |

- - -’
- s
- ”
- - ”
. - . ”

or-press <Alt>+<K> or IEnter on the or press <Alt>+<C> or IEsc on the
keyboard to end typing and storing of the note keyboard to discard the new note / comments
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Scanning

|
L Start . .
Clicking on or pressing <Alt>+<S> on the keyboard starts the tFMap recordin
- N
Start o ) . Stop L
The button becomes invisible since the recording of tFMap starts. The button occupies its
N
. i Stop . , : ,
position. Clicking on or pressing <Alt>+<S> on the keyboard will terminate the recording of tFMap
prior to the automatic completion
| -
Stop L . o . Start
The button becomes invisible after completion / termination of the tFMap recording. The

button returns to its position.
To capture tFMap:

« Place the probe onto the start point of the selected scanning line

E
Start
e Click on or press <Alt>+<S> on the keyboard

e Guide the probe over the scanning line synchronously with the recording progress bar — the typical
display during the scanning is shown and explained below

ISONIC Floormap-L

665

0

Current A-Scan

500

400

t-FMap Control Panel

- |

ﬂ'ThﬁlmallTlul
_ ’T—
Text Save

=,

Postprocessing Cloze

200

Recording
Progress Bar

wd 450 s00
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Storing the Results

E

5

Clicking on ave or pressing <Alt>+<A> on the keyboard will save the once captured tFMap data and
accompanying instrument calibration dump into a file. Refer to the paragraph 5.4.19 of this Operating Manual
to proceed with saving a file

Return to the Pulser Receiver Setup screen

Cl
Click on E or press <Alt>+<C> or IESC on the keyboard

Postprocessing

The postprocessing procedure may be applied either to the recently captured map or to the map loaded from

Poszstproceszzing

a file. To start postprocessing click on
Postrpocessing screen appears:

or press <Alt>+<P> on the keyboard. The

Text | UQ53-3| Print |
I KO0 I 0
Gray | Thermal " Color

— Measzure length, mm

_en|off| OFF

— Meazure width, mm

on | off || OFF
—Filtering. dB —————————

on | off || OFF
—A-Scan [mm]

_on | off | OFF

The following controls allow managing of the postrocessing procedures:

o] Open - opening once captured tFMap data and accompanying instrument calibration dump

from a file. Refer to the paragraph 5.4.20 of this Operating Manual to proceed with opening a file

o] 721 |- previewing the comments made at the tFMap capturing time
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ups3-3 | UDS3-4 |

or previewing the instrument calibration dump actual for the captured tFMap

Brint | printing the Floormap-L Report

o] e | or pressing Esc|on the keyboard - return to the scanning screen

0 Gray |_ redrawing the map using the Gray-Level coloring
o IRl redrawing the map using the Thermo-Level coloring
o e redrawing the map using the Rainbow-Level coloring

—A-Scan [mm]

o |onlofefl  OFF

Clicking on il will place the cursor above the "scanning line" line allowing the off-line virtual
scanning. The cursor position matching with the probe's excitation center is accompanied with its
central beam trace and indicated as A-Scan (mm)

t-FM ap Postproceszing

Open | Back |
xt

Gray |Th§rma|| Coloj

- Off-line virtual scanning with A-Scan recovery

Probe position
along the map

— Measure length, mm —— )
_on | off [ OFF o

— Measure width, mm 1 E
_on | off || OFF oL BN
—Filtering. dB ———————————

B

—A-S5can [mm] ——— —

Lon] st | 759 e .

Restored A-Scan

400
T

300

200
1
1

100

™ . s T a
N P ':'.r'-'I'J-'.i'L:i: e T

W00 180 200 250 300 3AD 400 450 500

+ o+ + o+ 4+ o+ o+ +
+ o+ + o+ F o+ o+ o+ o+

The virtual scanning may be controlled by the touch screen stylus or mouse or € and = buttons on
the keyboard. The A-Scans are recovered and represented dynamically for each cursor position

Upon completing the virtual scanning and selection of the necessary A-Scan (for example —

representing the maximal echo) release the stylus from the touch screen or click or press Enter
on the keyboard — this will free the cursor for further procedures

To switch off the restored A-Scan click on ':'_ffl

®

It's possible to interrupt the A-Scan recovery by pressing Esc] on the keyboard
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— Filtering. dB
on | _off || OFF . :

0 - Filtering the FLOORMAP_L record through the suppressing of the

echo amplitudes below the selected threshold level

To proceed click on _2 | As a result:

» The amplitude threshold line representing the threshold level appears above the palette; the
cursor is "sticked" to the amplitude threshold line, which may be moved up / down either by the
touch screen stylus or by the mouse or by the t , | buttons on the keyboard

» The value of the amplitude threshold is displayed as Filtering, dB

» Images of the reflectors returning the echo amplitudes below the amplitude threshold are
erased from the FLOORMAP_L record i.e. rejected

To fix the threshold level left mouse click or release the stylus from the touch screen.
To switch back to the unfiltered FLOORMAP_L record representation click on off |

t-FM ap Post 1 — — — — ——
R e e —

Open | Back
Text |UD533 Print |

665

£00

500

— Measure length, mm

I -

— Measure width, mm
_on | off [ OFF N
— Filtering, dB

[on| o 270

—A-Scan [mm]

I A

400
b
a
|

200

200

100

0 50 W0 150 200 250 300 350 400 430 500

|
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— Measure width, mm

on | _off || OFF , , , . , ,
0 - measuring defect's coordinate and width along the vertical map axis.
To proceed click on _2 | As a result:

» The first horizontal measuring line appears on the FLOORMAP_L record; the mouse pointer
is "sticked" to the first horizontal measuring line, which may be moved up / down either by the
touch screen stylus or by the mouse or by the 1 , | buttons on the keyboard

> The position of the first horizontal measuring line is indicated as W,

To fix the position of the first horizontal measuring line release the stylus from the touch screen or

left mouse click or press [Enter on the keyboard

Open | Back |.
Text | UD53-3| Pn The first horizontal )

asmmm Measuring line (1) and its -

Wm position - Jomm -,

0 . %
Gray | Thermal || Color “1 :-"-é_.:" :-_;' Y

— Meazure length., mm
on | _off || OFF L =
— Measure width, mm —7
on | off | wi-383 - = 1
— Filtering, dB

Lon | et 270

—A-Scan [mm]

on | cftJ[ 160

Ty
=3
k=3

400

300

200

100

_._h-—-: -—l___.:.'\: - . ..L:__'.____:_._l;__-_:j.l-l-:- R -

+ o+ F o+ o+ + o+ o+
+ o+ F o+ o+ + o+ o+

0 50 W0 150 200 250 300 350 400 430 500

+ 4+ + o+ o+ o+ + o+ o+
+ 4+ + o+ o+ o+ + o+ o+
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As a result:

» The second horizontal measuring line appears on the FLOORMAP_L record; the mouse
pointer is "sticked" to the second horizontal measuring line, which may be moved up / down

either by the touch screen stylus or by the mouse or by the 1 , | buttons on the keyboard
» The position of the second horizontal measuring line is indicated as Wg

To fix the position of the first horizontal measuring line release the stylus from the touch screen or

left mouse click or press [Enter on the keyboard

oy OF ]

- Meazure width, mm

| unI aff ||wr=333,wg=4zu - = = &

S—= AD

400
kT

a i MLN
>1/

=

To negate the horizontal measuring lines click on off |

®

It's possible to interrupt measuring procedure by pressing Esc|on the keyboard
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— Measure length, mm
o |on |_off || OFF

(horizontal axis of the map). To proceed click on _2" | As a result:

- measuring defect's coordinate and length along the scanning line

» The first vertical measuring line appears on the t-ABIScan (ABIScan) record; the cursor is
"sticked" to the first vertical measuring line, which may be moved left / right either by the touch

screen stylus or by the mouse or by the « , — buttons on the keyboard
> The position of the first vertical measuring line is indicated as L,

To fix the position of the first vertical measuring line release the stylus from the touch screen or left

mouse click or press |Enter| on the keyboard

t-FM ap Postprocesszing 2 r=— — T —

; Tt -
Open | The first vertical ol . s I
measuring line (3) and its ) .
Text ups3-3 position

500

Gray |Thgrma| “ Coloi

— Measure length, mm—

Lonf ot 1 2 =
- i~

— Measure width, mm =

_on | aff [[wr=383 wg=420 - =1 = &

—Filtering. dB ————

on | off || 27.0
—A-Scan [mm] ———— %
on | off || 160

mmy | a3

400

200

200

+ + + +
+ + + +
+ + + + i
=

+ + + + =£ - .

- - 1
+ + + + 'E.._".-l.- g o _:j-u-:-. -
+ + + + _-l-ﬁ' e B - R Ko

. (] PR -
+ + + +
+ + + + = T T T T T - T T T
4 4 a A0 100 150 200 250 300 350 400 450 00

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 487 of 550



As a result:

» The second vertical measuring line appears on the FLOORMAP_L record; the mouse pointer
is "sticked" to the second vertical measuring line, which may be moved left / right either by the

touch screen stylus or by the mouse or by the « , - buttons on the keyboard
» The position of the second vertical measuring line is indicated as Lg

To fix the position of the second vertical measuring line release the stylus from the touch screen or

left mouse click or press [Enter on the keyboard

— Measzure length, mm .
Lg=180 =] - =3 4
— Measure . - L o .1- c1
on | aff |IWI=333,WQ=42I] o \N_:* %;l

To negate the vertical measuring lines click on off I

®

It's possible to interrupt measuring procedure by pressing Esclon the keyboard

DAC Normalization

If the DAC was active while scanning then the corresponding checkbox appears in the Fmap Control Panel
upon opening the captured file.. Depending on the selection made the map may be represented either
normalized to the DAC or not
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27.6.2. True-to-Scale (Encoded) Mapping - FMap

The following screen appears upon starting the encoded mapping

750

700

£00

+
+
+
+
+
+
+
:

500

Blank area to be filled
with the Pitting Map

FMap Control Panel

400

Range
Encoder:
IDefauIt j =1
Length "
300 mm  [ld
Gray Thermal | Color
> 3= = 5.
Start Text Save
Postprocessing. .. Cloze = -/ ; ; . . . . : : :
a A0 100 150 200 250 00 350 400 450 00
|"-. 2z

Scan Length (L)

Encoder Selection
Select the encoder to be used and click on its name:

Encoder:

by ewE nicoder

Scan Length
Refer to the paragraph 27.6.1 of this Operating Manual

Echo Amplitude Palette (Color Scale)
Refer to the paragraph 27.6.1 of this Operating Manual

Insert Text Note

Refer to the paragraph 27.6.1 of this Operating Manual
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Scanning

|
Start
Clicking on or pressing <Alt>+<S8> on the keyboard starts the FMap recordin
- N
Start o . Stop o
The button becomes invisible since the recording of FMap starts. The button occupies its
N
. o Stop . , : :
position. Clicking on or pressing <Alt>+<S> on the keyboard will terminate the FMap recordin
] »-
Stop o ) o . Start
The button becomes invisible after completion / termination of the FMap recording. The button

returns to its position.
To capture FMap:

« Place the probe equipped with encoder onto the start point of the selected scanning line (refer to the
screenshot and accompanying graphics below to understand the probe and encoder orientation with
relate to the Recording Progress)

E
Start
e Click on or press <Alt>+<S8> on the keyboard

e Guide the probe over the scanning line: the recording progress bar moves synchronously with the
probe in both directions — the typical display during the scanning is shown and explained below

ISONIC Floormap-L

665
|

600
H.

A00

400

FMap Control Panel

Encoder:

200

[Detaul =l
« I -
m. |

200

Text Save

100

Postprocessing
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Storing the Results

Refer to the paragraph 27.6.1 of this Operating Manual

Return to the Pulser Receiver Setup screen

Refer to the paragraph 27.6.1 of this Operating Manual

Postprocessing

Refer to the paragraph 27.6.1 of this Operating Manual

DAC Normalization

Refer to the paragraph 27.6.1 of this Operating Manual
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28. Operating ‘FLOORMAP' Software
Package - ISONIC FLOORMAP

The contents of this chapter is valid for the
FLOORMAP SW Package version 3.3.0.7 or higher
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28.1. General

FLOORMARP is the software package providing the express ultrasonic inspection and mapping of the pitting
(corrosion) in the large metallic plates either flat or curved. The ultrasonic coverage of the whole plate is
provided without scanning above the whole surface of the plate. The typical objects under test are:

Annular plates of the storage tank - inspection from outside

Shell and walls of the storage tank - inspection from outside

Floor plates of the storage tank - inspection from inside

Inaccessible pipe walls — inspection from outside (for example the pipe walls above the concrete
support, coated pipes, etc.)

Walls of the underground storage tanks — inspection from outside

o000

O

l The specially designed probe emits the ultrasonic beam
having the width, duration of the wave package and basic
wavelength comparable with the thickness of the plate. The
components of the emitted wave package interfere between

the plate's surfaces. The probe’s dead zone is located under
‘ the fillet weld, so the probable echoes from the welding area
g are significantly suppressed. After passing through the fillet
weld area the ultrasonic wave package saturates the

volume of the plate while propagating. Pitting and corrosion damage if any returns an echo picked up by the
probe.

FLOORMAP software package provides the pitting (corrosion damage) mapping of the plate through the:
0 continuous linear scanning with the probe along the plate edge / reservoir shell
0 probe swiveling near the shell at one or few points in front of mapping area
0 combination between linear scanning and swiveling

The true-to-scale map is created using the capturing, processing and storing of all received ultrasonic signals
in correlation with the probe position and swiveling angle, which are encoded non-mechanically using the
typical ISONIC airborne ultrasound technique

The described principle of the pitting (corrosion damage) detection and mapping is usually applicable for the
overall inspection range up to 1...1.5 m (40 — 60 in) providing that there is no another weld or plate wedge on
the way of wave package propagation beside the fillet weld

®

The high degree of the average scattered plate corrosion, inter-crystal corrosion dropping the elastic
properties of the plate material and plate coatings of some types may reduce the overall inspection range
significantly

Summary:
Restrictions Scope of Applications
* No discrimination between top and reverse | FLOORMAP is not restricted to Storage Tank
side corrosion is possible Inspection, other applications for the technique
« The scanning surface must be free of constantly evolve:
impurities, welding droplets, surface » Pipe support areas
corrosion and coating (well bonded paint or » Sleeved pipes
coating is acceptable) * Under clamp regions
» Poor annular plate condition may decrease * Under reinforcing plates
the inspection range
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28.2. Hardware

Probes

The following specially designed ultrasonic probes are required for the inspection with the FLOORMAP
software package:

0 Special Probe for the Fast Tank Floor / Wall Inspection for Pitting and Deep Corrosion Damages
- Thickness Range 6 - 16 mm (0.25 — 0.64 in)— order code S 544007

0 Special Probe for the Fast Tank Floor / Wall Inspection for Pitting and Deep Corrosion Damages
- Thickness Range 12 - 30 mm (0.5 — 1.25 in) — order code S 544008

o Other special probes recommended by Sonotron NDT

Encoder

To observe the pitting (corrosion) mapping it is required the standard set of acoustic sensors for
mechanics free monitoring location and swiveling angle of manually manipulated ultrasonic probe; said
set is included into the scope of supply of ISONIC and ISONIC 2001 workstation. The following
components of the set are required to implement the mapping:

O Double or Single Emitter of Airborne Ultrasound

Q 2 Airborne Ultrasound Receivers

O Holder for Airborne Ultrasound Receivers — the Bar with Magnetic Attachments to the Object

Under Test
O Long Single Cable System

Reference plate

It is necessary to provide and check the calibration of the unit prior to each inspection session. The
reference plate containing the artificial defects simulating the different types of the pitting is
recommended, said reference plate must have the acoustical properties (longitudinal and shear wave
propagation velocity, attenuation) thickness and curvature differing from the same properties of the
plate to be inspected in not more than £10%.

For the compact pitting representation it's recommended to use conically and/or spherically shaped
drills having different depth and opening:

72777
G,

For the elongated pitting representation it's recommended to prepare the slits in the reference plate,
said slits must be parallel to one of the plate edges and may have different depth and, for example,
the cylindrical bottom shape and spherically shaped edges

The EDM notches are not applicable
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28.3. Cabling and Fixture

The probes designed for the implementation of the FLOORMAP software package are equipped with the
clamper for the airborne ultrasound emitters. Refer to the below sketches to provide the required cabling and
fixture:

Gm'g.r Brown Ried 'Ll'uhi‘te Elacki

IN¥ INZ INCpl IMSig

%O“@

PULSER: SN

Long Cable

OUT Coor OUT Ang QUT Cpl INFD  PROBE
Il Il Il Iyl

" .
Orangely Tellowl  plye Red !

Plate Under Test

ﬂ|||||||||||||||||||| o i EJE I

{
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CASE 2
O Linear scanning only
O Use of the Single Emitter of
Airborne Ultrasound
O The receivers of airborne
ultrasound to be placed behind
the scanning area

Gm\,r Brawn Red 'Llllhi‘te Blacki

MY INZ INCpl IMSig

5@0'*9

PULSER ST

Long Cakle

OUT Coor OUT Ang OUT Cpl INFD PROBE
L Il gl Il Il

.
Orangely Tellowlf  plye Fed !

Front Edge

Special Prabe LEMCO0
LERCON

Plate Under Test

Scanning Area

Scanning Strategy

p—a

(TSI (| M=o =

A

Baze

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 496 of 550



Gm'g.r Brown Ried 'Ll'uhi‘te Elacki

IN¥ INZ INCpl IMSig

%O“@

PULSER: SN

Long Cable

OUT Coor OUT Ang QUT Cpl INFD  PROBE
Il Il Il Iyl

" .
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Plate
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. o O Zcanning Area/
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Gm'g.r Brown Ried 'Ll'uhi‘te Elacki

IN¥ INZ INCpl IMSig

%O“@

PULSER: SN

Long Cable

OUT Coor OUT Ang QUT Cpl INFD  PROBE
Il Il Il Iyl

" .
Orangely Tellowl  plye Red !

T Coor

Front Edge

-

Special Probe LERO00
LERCO
Plate
Shell Uncler
Test
AT Py
ﬂ|||||||||||||||||||| II|IIII|IIII|“:“|IIII|IIII|II Iy
e
Scanning Strategy '

O Scanning Area

Baze

In order to place the receivers of airborne ultrasound on the tank shell the special fixture S 2045B is required.
The placement of the receivers of airborne ultrasound on the tank shell and the accompanying manipulations

are explained below

1. Equipping 2 magnetic legs with elbow

2. Fitting the legs into the receivers bar
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4. Equipping the cable box with the separate
magnetic leg

5. Placement of the bar with the receivers and
cable box on the shell
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28.4. Start Up

ISOHIC

Double click on the icon #haas located on the ISONIC desktop

28.5. Getting started...

The Pulser Receiver Setup screen appears upon starting FLOORMAP software package. The operating
surface is identical to the PULREC - ISONIC Pulser Receiver software package, which is explained in
details in the Chapter 5 of this Operating Manual

UDS3-4 - ISONIC Pulzer/Receiver
0.5 Gain ar
«l:
0o Range ar
3.937In ‘ 2
1 US Velocity o
E
0.1 Digplay Delay o
0.15 ps 1
I -
a
o 3&%5&*55“ PN 70554
0 | d|=|8=
Cloze EM| Freeze Save | Open| Pnnt | FMap
The operating surface is required for the pre-scanning setup of the following parameters:
o Gain
o DAC or TCG (Optionally)
o Range

0 US Velocity

o Display Delay
The setup of the listed parameters determines the sensitivity and the overall inspection range
28.5.1. US Velocity and Display Delay
Refer to the paragraph 27.5.1 of this Operating Manual

28.5.2. Gain
Refer to the paragraph 27.5.2 of this Operating Manual

28.5.3. DAC or TCG
Refer to the paragraph 27.5.4 of this Operating Manual

28.5.4. Range

FOORMAP software package provides the creation of 2D map. Range determines the first and the Scan
Length (L) determines the second dimension of the map to be created. Setup the Range value as below:
o For all kinds of scanning (linear + swiveling) or swiveling:
Range =Y / cos (Maximal Swiveling Angle Allowed)
here Y is the vertical size of the map to be created
0 For the linear scanning only: Range =Y
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28.6. Inspection and Postrocessing

=
To start click on the ‘1 button: the subwindow appears on the ISONIC screen:

ISONIC Control Menu |
=

ISONIC FMap Inspection

=,

Postprocesszing. ..

=
To start the inspection click on ISONIC FMap Inspection or press <Alt>+<F> on the keyboard
To start the postprocessing click on Postprocessing... or press <Alt>+<P> on the
keyboard
K71
To return to ISONIC Pulser Receiver window click on Back or press

<Alt>+<C> or |[ESC]| on the keyboard
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28.6.1. Inspection

At the first pre-inspection stage the value of Base must be keyed in. The distance between two receivers
(Base) on the bar is defined as:

Base = 200 + Pos1 + Pos2, mm
or
Base = 8 + Pos1 + Pos2, in

Pos1 and Pos2 are the coordinates of the receivers taken form the left and right scales of bar
correspondingly. The value of Base must be known prior to the scanning. Wrong determining of the Base
causes mistakes in monitoring probe location and swiveling angle and in the defects imaging

ISONIC Setup

—5Stepl: Base Setup

N N
— —

220-480mm [9-19in]

| Baze A l"l |
Commentsz 3“0 mm v Airborne US Yelocity

Hext > | Ik | Cancel

< Back

To setup the value of Base the following manipulations are applicable:

« Mouse

i
B Click on the corresponding spin II
¢« Keyboard

B Pressing <Alt>+<B> — Base fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Base area letter B is underlined)

¢ Combined

® Click on Base = Base fore color changes to white - thenuse t , - , « , | buttons on the keyboard

The value of the Base may be vary from 220 to 480 mm (or 9 to 19 in) in 1 mm (or 0.25 in) resolution

The value of Base determines the X-size (Length) of the map to be obtained
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The procedure of Airborne US Velocity calibration must be performed at the first pre-inspection stage at the
beginning of working shift; it also must be repeated only in case of 10°C change of the ambient temperature

g
during the shift. To activate the procedure click on the _Aitborne US Velocity | tton or press <Alt>+<A> on

the keyboard: the Airborne Ultrasound Velocity Setup window appears — refer to the paragraph 7.6.5 of
this Operating Manual to get instructed on how to proceed

A text note may be keyed in to accompany the FLOORMAP record. To proceed click on Comments
or press <Alt>+<M> on the keyboard

Pleasze key in text comments |

=

_ 0K éﬂncel |

_ - - /
-~ /
or press <Alt>+<K> or IEnter on the or press <Alt>+<C> or IEsc on the
keyboard to end typing and storing of the note keyboard to discard the new note / comments
Hext >
To proceed further to the second pre-inspection stage click on | or press <Alt>+<N> on the

keyboard

Cancel
To return to ISONIC Pulser Receiver window click on | or press <Alt>+<C> or IEsc on the

keyboard
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At the second pre-inspection stage the probe location monitor must be referred to the Scanning Area. The
placement of the airborne ultrasound receivers (Microphones Position) must be defined through the click

on _Onthe ih“*'"l (or pressing <Alt>+<S> on the keyboard) or through the click on Behind | (or

pressing <Alt>+<H> on the keyboard)

After defining the Microphones Position place the probe approximately in the middle of the Scanning Area

Setup Zero Line

and click on |or press <Alt>+<Z> on the keyboard.

Step2: Probe Localmon Monlon 5ebugp

Microphones Position

{Eunl:| Hent » |

ISOMNIC Sedup
HlepZ: Probe Location Monitor Selup

Miciophones Mosibon

On the Shell  Befind

Sedup Jevn Line |

< Back | Hext » | K | Cancel |
MHext >
To proceed further to the third pre-inspection stage click on | or press <Alt>+<N> on the

keyboard

¢ Back
To return to the first pre-inspection stage click on | or press <Alt>+<A> on the keyboard
Cancel
To return to ISONIC Pulser Receiver window click on the | button or press <Alt>+<C> or

|Esc on the keyboard
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At the third pre-inspection stage the Probe Swiveling Angle monitor must be switched on or off depending on
the scanning strategy selected

ISONIC Setup
—5tep3: Probe Swiveling Monitor Setup

|

Swivelng Momtor Status
OFF

Check Probe Swiveling

Don't Check Probe
Swiveling

Swiveling Angle, deg

OFF

Angle Limits, deg

Cancel |

Don't Check Probe

o To negate the Probe Swiveling Angle monitor click on Swiveling
on the keyboard

or press <Alt>+<N>

Check Probe Swiveling

o To activate the Probe Swiveling Angle monitor click on
<Alt>+<S> on the keyboard

or press

There are two limits for the Probe Swiveling Angle to be settled (Angle Limits). If the Min limit is setup to
0 deg then the whole sector defined through the Max limit will be imaged whilst just swiveling the probe

in the range of [ - Max ... + Max]:

- Max + Max

If the Min limit is not 0 deg then there are two sectors in the range of [ - Max ... - Min] and [ + Min
... + Max] to be imaged while the sector [ - Min ... + Min] will remain not imaged:
- Min +Min

- Max + Max
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Setup Min limit to the non 0 deg allows to avoid recording of the echoes from the fillet weld between the
shell and annular plate, which may mask the close to shell pitting (corrosion damage). If the effect of the
fillet weld echo is not found prior to the inspection it's recommended to setup Min limit to 0 deg.

To setup the Min limit the following manipulations are applicable:

¢ Mouse

i
B Click on the corresponding spin II

¢« Keyboard

B Press <Alt>+<I> = Min fore color changes to white - then use t , - , « , | buttons on the
keyboard (In the Min area letter i is underlined)

¢ Combined

® Click on Min = Min fore color changes to white - then use t , - , « , | buttons on the
keyboard

The Min limit may vary from 0 to { Max Limit — 5 o} in 1 ° resolution
To setup the Max limit the following manipulations are applicable:

* Mouse

i
B Click on the corresponding spin II

« Keyboard

B Press <Alt>+<M> = Min fore color changes to white - thenuse t , - , « , | buttons on the
keyboard (In the Max area letter M is underlined)

¢ Combined

® Click on Max = Max fore color changes to white - then use t , - , « , | buttons on the
keyboard

The Max limit may vary from 10 °or {Min Limit+5 ° } to 30°in 1 ° resolution

¢ Back
To return to the second pre-inspection stage click on | or press <Alt>+<A> on the keyboard

Cancel
To return to ISONIC Pulser Receiver window click on | or press <Alt>+<C> or IEsc on

the keyboard

To start scanning procedure click on or press <Alt>+<K> or Enter|on the keyboard
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The typical FLOORMAP screen is shown and explained below

ISONMIC Floormap

FloorM ap Control Panel

Pzeudo Gray | Thermal

hE

Click on Save

to proceed with saving a file

b
Click on Clear
the field for a new data
K]
Close

Click on

or press <Alt>+<A> on the keyboard to save the once captured data and
accompanying instrument calibration dump into a file. Refer to the paragraph 5.4.19 of this Operating Manual

or press <Alt>+<R> on the keyboard to erase the captured map freeing

or press <Alt>+<C> or |ESC

procedure and return to the ISONIC Pulser Receiver window

DAC Normalization

Refer to the paragraph 27.6.1 of this Operating Manual

on the keyboard to terminate the scanning
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28.6.2. Postprocessing

Print Back

Commentsz | HDs53-4

Gray |Th§lmal Pzeudo

— Measzure length. mm
on | off OFF

— Measure width, mm

on | off OFF
— Filtering. db
on | off OFF

—¥irtual A-Scan
an | off

0 50 100 150 200 250 300

The typical FLOORMAP postprocessing window is shown above. Most of the postprocessing procedures are
identical with the described above in the paragraph 27.6 of this Operating Manual related to FLOORMAP_L
software package. To proceed with the FLOORMAP postprocessing just refer to the said paragraph and to
the below A-Scan recovery instruction
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Yirtual A-Scan

To start the off-line virtual scanning with A-Scanrecovery ’7" il . The

vertical A-Scan recovery line appears above the map; the position of the lower (starting) point of the said line
along the map provides the selection of the probe's excitation center position. The cursor is initially "sticked"
to the map zero line and may be controlled by the touch screen stylus or by mouse. The touch screen stylus
release or left mouse click will fix the selection of the probe's excitation center position selected for the A-
Scan recovery. After that the cursor becomes "sticked" to the opposite end of the A-Scan recovery line, which
position now may be controlled by the touch screen stylus or by mouse allowing varying of the insonification
direction, over which the A-Scan will be recovered - the off-line virtual probe rotation. The touch screen stylus
release or left mouse click will fix the probe orientation selected for the A-Scan recovery

FloorM ap Postprocessing

Open FPrint Back

off |

Comments | ups3-4

Gray Themmal | Pzeudo

— Measzure length, mm
on | off OFF

— Measure width, mm

on | off OFF
— Filtening. db
on | off OFF

—¥irtual A-Scan
off

L=174.4 mm; Angle = -11.9°
Hange = 634 mm

For the new selection of the To terminate the A-Scan recovery line
A-Scan recovery line
N\ N\

N iftual A-Scan >

’7 5 Au:uff |

DAC Normalization

Refer to the paragraph 27.6.1 of this Operating Manual
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29. Operating 'DSheet’ Software Package -
ISONIC D-Spreadsheet Creator

The contents of this chapter is valid for the
DSheet SW Package version 1.1.0.1 or higher
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29.1. General Information

ISONIC D-Spreadsheet Creator software allows representing of the inspection results obtained using
CORROMAP, CORROMAP CU, CORROMAP RD, MULTISCAN-COMBO-S, MULTISCAN-COMBO-S CU
SW Package in the format of the Depth Spreadsheet in Microsoft™ Excel

®

Microsoft” Excel must be installed on the computer prior to running the ISONIC D-Spreadsheet Creator

29.2. Conversion of ISONIC Inspection Results into a Depth

Spreadsheet

The steps for the conversion of the inspection results into the Microsoft™ Excel are as follows:

0

1SOHIC

Start the ISONIC D-Spreadsheet Creator by double click on its icon 2
through the Windows Programs Menu (Start 5> Programs => ISONIC 5> ISONIC D-Spreadsheet

Creator)

In the appearing ISONIC D-Spreadsheet Creator window click on the

located on the desktop or

Open...

<Alt>+<0> on the keyboard

8 ISONIC D-Spreadsheet Creator

. Dpen...

File Nﬂm

Inspection Type:
N{A

Scanned Region Length: N/A

FRequired L -Resolution:

M2, =]

— L —

Scanned Region YWidth: NfA

Required X-Resolution: | T
N2, =] :’I

Create Excel® Eile |

button or press
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The standard Windows file selection dialog appears:

SOMIC D-Spreadzheet Creator

Open._.

File Name:
Meooooos st |

joeer _________________________HE
Look jn: Ilﬁ tscombas j El

1 1sf denadd rst MCO00025. rst
21 bultilin MCO0007 1.1t MCO00026. st
_1RST Files - Multiscan 8] MCO0001 3.rst MCO00041. st
OKAMAG1.rst MCO00022. st
T OKAMAG 2.1t MCO00023. st
OKAMAG 3.rs MCO00024. st

File name:  |OKAMAG2 Open

Filez of twpe: IISEINII: Inzpection Files [*.rat) j Cancel |

7

Create Excel® File

o0 Select the file to be converted and click on the button or press <Alt>+<0O> on the
keyboard

®

ISONIC D-Spreadsheet Creator recognizes only the files created by CORROMAP, CORROMAP CU,
CORROMAP RD, MULTISCAN-COMBO-S, MULTISCAN-COMBO-S CU software packages
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o Upon the successful opening of the file its name and the name of Inspection Software Package,
which was used to create this file appear in the window:

2 ISONIC D-Spreadsheet Creator

File Name: File Name

Inspection Type:
ISONIC Corrosion Mapping Name of the ISONIC
Inspection Software
Package

Scanned Region Length: 220 mm

Required L-Resolution:

| fxctual [0.83 mm) =]
— L —

Scanned Reqgion Width: 100 mm

Required X-Resolution: | T
[Aictual [~0.63 mm) =] xJ,

Create Excel® Fila
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(0]

Select the required conversion resolution for map dimension. The finest resolution (designated as
“Actual” in the resolution selection boxes) is a resolution of data capturing while creating the file to be
converted

Z: ISONIC D-Spreadzheet Creator

Open.._. Exit

:

File Hame:
Co000015.rst

Inspection Type:

ISONIC Corrosion Mapping

Scanned Region Length: 220 mm

Required L-Resolution:
Actual (083 mmlg =]

Actual [70.83 mmn) — L —
{1 mm

Resolution Selection boxes

Create Excel® File

. . . , Create Excel® File
Upon selection of both conversion resolutions click on button or press

<Alt>+<E> on the keyboard. The conversion starts then accompanied with the progress bar. After
conversion ends the Microsoft” Excel software runs automatically and the just created Depth
Spreadsheet will appears on the screen

29.3. Understanding the Depth Spreadsheet

0

The Depth Spreadsheet is a table of the inspected object thickness (for the cases when the original
file was created using the CORROMAP or CORROMAP CU or CORROMAP RD software package)
or a table of the minimal reflectors' depths (for the cases when the original file was created using the
MULTISCAN-COMBO-S or MULTISCAN-COMBO-S CU software package)

Each value in the first numerical row designates the L-Coordinate, in mm or in, for the
corresponding column.

Each value in the first numerical column designates the X-Coordinate, in mm or in, for the
corresponding row.

Cells containing “##” designate the areas with no data captured
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30. Operating 'MULTIPP’ Software
Package - ISONIC Multiscan Evaluation

The contents of this chapter is valid for the
MULTIPP SW Package version 2.0.0.3 or higher
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30.1. General Information

ISONIC MultiScan Evaluation software allows to perform postprocessing of the ISONIC Inspection results
obtained with CORROMAP, CORROMAP CU, CORROMAP RD, MULTISCAN-COMBO-S, MULTISCAN-
COMBO-S CU either in the office computer or in the instrument

30.2. Start ISONIC Multiscan Evaluation
I

Start the ISONIC MultiScan Evaluation by double click on its icon ﬂ located on the desktop or through
the Windows Programs Menu (Start 5> Programs = ISONIC =* ISONIC MultiScan Evaluation Package)

30.3. Getting Started

The following startup window appears upon starting

ISOMIC Multiscan Evaluation

Click on File then select the necessary topic to proceed with either file Opening, Language Selection or Exit
the program:

ISONIC Multiscan Evaluation

Qpen
Language

Exit
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The files located on the local disks or on the disks of remote computers and ISONIC units connected to the

local area networking and having the shared directories are available for the downloading:

Lack ir: | () MSCOMBOS

by Recent
Dacuments

Deszkiop

ty Documents

y M ebwarl,
Places

onit

®

ISONIC Multiscan Evaluation recognizes only the files created by CORROMAP, CORROMAP CU,

x| e & ek E-

= 1sF
IC5huUDs 3-3
[C5yUDs 3-4
000000, rst
00000.rst
0000, st
000.RST
00.rst
0.rst
00a.RST
O0aal.rst
00bilz1 st
00bilz2. rst
O0bilz3. st
Dchennai.rsk

£

Ocompinl RST
Ocompinz. R5T
OKAMAGL rst
OKAMAGZ rst
OKAMAGS rst
0005 RST
000000Te RST
00ua,rst

Ovin, RST
O1aal.rsk
0z2aal.rst
03aal.rsk
D4aal.rsk
0Saal.rsk

20mmk 4N, rst
20mmMSER. rst
0030mm.RST
00033.R5T
00033a.RST
bO01 st
bO0Z.rst
bO03.rst
chen.rst
clfOl.rst

Grafit3.RST

lecnarda.rst

MCO00006. rst
MCO00009. rst
MCO00011 . rst
MCO00012, Fst
MCO00013, rst
MCO00014,rst
MCO00019,rst

MCO000Z2.rst

MC0
MC0
MC0
MC0
MC0
MC0
M0
MC0
MC0

| M0

= | Type: RST File
i) Size: 26.7 KB

El Date Modified: 12/5/2002 S:44 PM

MC0
MC0

| M0

Grafitl RST
Grafitz RST

MCO00026, kst
MCO00025, rst

MC0

M0

File narne:

Files of type:

|sandw RST

| [SOMIC Inspection Files [*.rst]

El

2
=

Cancel

In the appeared standard Windows file selection dialog select the file for the postprocessing and double click

CORROMAP RD, MULTISCAN-COMBO-S, MULTISCAN-COMBO-S CU software packages
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30.4. Postprocessing

ISONIC Multiscan-COMBO-5

File  Wigw

Top Yiew - Amphtude
Amplitude = -1 dB Region Length, mm

¥

M2001n3ACMSONICAMSCOMBOS5\Dsandw RST

Follow the instructions of the paragraphs 7.8, 14.8, 15.8, 16.8, 17.8, and 18.8 of this Operating Manual
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31. Operating 'IOFFICE' Software Package
- ISONIC Office

The contents of this chapter is valid for the
IOFFICE SW Package version 2.0.0.4 or higher
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31.1. General Information

ISONIC Office software allows observing all-function postprocessing for all types of the uinspection files
captured using the ISONIC Inspection SW Packages: all postprocessing procedures described in the
corresponding paragraphs of the Chapters 5 through 24 of this Operating Manual may be implemented in the
office PC. If the Microsoft” Word is installed in the office PC then at any moment the postprocessing
screenshot including all graphichs and accompanying setup and / or measurement data may be converted
into the Microsoft” Word (.doc) file

31.2. Start Up

Start the ISONIC Office by double click on its icon ﬁ located on the desktop or through the Windows
Programs Menu (Start 5> Programs => ISONIC = ISONIC Office)

31.3. ISONIC Office explorer window

&/ ISONIC Office

=) IS0NIC Mame Tupe
+-{J) ABIScan b R [SOMIC File on Metwark,
+-{2) CIRCROSS S 20mmiSER. 1t [SOMIC File an Metwark
+-[-5) Corromap S 2mm. PAR ISOMIC File on Metwark
+3) CORROMAPC 2 30mm.PAR ISONIC File on Netwark

+-{ ) Expert

+-{7) FloorMap
+-{ ) FloorMap-L
+-{ ) I2_sonic
+-{ ) liquidDetect
A MSCOMBOS
+-{ ) MSCUMBOS

S 30mmi PAR
S Ermi01 PAR
S Emma. PAR
S EmmComp. PAR
S om0 PAR
S Brm002 PAR

ISOMIC File an Metwork,
ISOMIC File an Metwork,
ISOMIC File an Metwork,
ISOMIC File an Metwork,
ISOMIC File on Hebwork,
ISOMIC File an Metwork,

+-[2) Nazzle S b001 st ISOMIC File on Metwark,
+-{7) PLCROSS S b002 st ISOMIC File on Metwark,
+-{=) Pulrec ?‘ bO03 st ISOMIC File on Metwork,
+-|[7) sm_pipe S chenrst ISOMIC File on Metwark,
+-{ ) TOFD S 0 st [SOMIC File an Metwark,
+-{ ) TranScan - Compil.rst ISOMIC File on Metwark,
+-{2) My Dacuments S denadd0 izt [SOMIC File an Metwark
+-{Z) Program Files S fpurst ISONIC File on Metwark
+-{2) WINDOWS S Grafit PAR ISONIC File on Metwark
2 1 W Grafi RST
L

The left panel of the ISONIC Office explorer window allows selecting of the required directory (folder), which
may be located as on the local disk as on the remote computer or the ISONIC unit provided that the remote
devices have shared directories allow the Full Access (Not Read Only). The right panel represents all
readable files from the selected folder. The inspection files located on the local disk are accompanied with
the name of the Inspection SW Package, which was used for the file creation, and the appropriate icon. The
Microsoft” Word (.doc) files if existing in the selected folder will be also represented if the Microsoft” Word is
installed in the office PC

Double click on the file name to open it. Clicking on the Microsoft” Word (.doc) file name runs Microsoft"
Word opening it above the ISONIC Office explorer window. Clicking on the inspection file causes
transforming of the ISONIC Office explorer window into the corresponding ISONIC Postprocessing window
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31.4. ISONIC Office Postprocessing window

ISONIC Office Postprocessing window allows all-functions postprocessing of the uploaded file though the
[Postprocessing Menu|

:" ISONIC Multiscan-COMBO-S
<=0.9mm
»12db

<=151rmm Distance=2 mm Top View - Distance
> 10db Amplitude=1.5dB

<=212mm
> adb

<=2.72mm
»Bdb

¢£=3.33mm
»4db

<=3.94rmm
»2db

<=4 58rmm
»0db

<=B.16mm
»-2db

<=0.77mm Side View

File  Miew

» -4 db
<=6.38rmm
> -6 db
<=6.98rmm
-8 db
<=7_.59mm
»-10db

<£=0.2mm
»-12db

Calar Scale

| MW2000 n3 A cMSONICAMS COMBOSACompil_rst

The contents of the Postprocessing Menu depend on the type of inspection stored in the file. The same
rules and principles of the off-line data analysis as described above in the corresponding paragraph of the
Chapters 5 through 24 of this Operating Manual are applicable
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At any moment the comprehensive Inspection Report or Postprocessing Page including the graphics, setup
and off-line processing and measurement data may be printed out or converted into the word file:

#/ ISONIC Multiscan-COMBO-S

<=0.9mm
»12db
<=1 51 mm HF Desklet 970Cse Diztance

»10dh Micrasaft \WardE Acrobak PDPWriter
<=212mm » Acrobat Distiller
> 8db v WWADIKIHP

§=Eza?h2mm Letter ROUSTAMLZ2\HP

<=3.33mm
>4 db

<=3.94mm
»2db

<=4 58mm
» 0 db

<=h.1Bmm
-2 db
<=hB.FFmm
-4 db
<=6.38mm
¥ -bdb
<=6.98mm
> -Gdb
<=7.59mm
»-10db

<=0.2mm
»-12db

v UIMARINAILIER

Color Scale

Mi2001 n374cASONICAMS COMBOSACompil.rst

e Select File = Print To = Printer... to designate the necessary printer and paper size

+  Selection of File = Print To 5> Microsoft” Word will designate the Microsoft” Word as the default

« Selection File = Print depending on the selected printer will print the Inspection report or
Postprocessing page or convert it into the Microsoft” Word (.doc) file. If so you'll be prompted to key
in the file name and select the folder for the file creation

« Selection File = Exit will return to the ISONIC Office explorer window
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32. Operating 'CSMAN' Software Package
- ISONIC Color Scale Manager

The contents of this chapter is valid for the
CSMAN SW Package version 1.0.0.0 or higher
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32.1. General Information

CSMAN - ISONIC Color Scale Manager software utility allows to create / import / export / setup the palette
for the mapping and imaging defects / corrosion using the following software packages:

O O O o

o

12-SONIC - Inspection of Planar Butt Joints, scanning from One Side
PLCROSS - Inspection of Planar Butt Joints, scanning from Both Sides
LONGWELD - Inspection of the Longitudinal Welds in Pipes, Scanning from Both Sides

CIRCROSS - Inspection of Circumferential or Spiral Butt Joints, scanning from Both Sides, weld
diameters 400 mm and more

SM_PIPE - Inspection of Small Diameter Welds (80 to 400 mm)

TRANSCAN - Inspection of Butt Joints for Defects Transversal to the Weld as per HP5/3 Standard,
scanning from Both Sides and/or Above Machined Weld Enforcement

CORROMAP - Inspection with Sraight Beam Ultrasonic Probes for Corrosion Mapping and Internal
Defects, for Example, Delaminations

CORROMAP - CU - Inspection with Sraight Beam Ultrasonic Probes for Corrosion Mapping and
Internal Defects, for Example, Delamination - Scanning above Cylindrical or Quasi-Cylindrical
Surface (Curvature Radius 40 - 200 mm)

EXPERT — High Resolution Scanning of Welds (Frontal Resolution - 0.25 mm)
NOZZLE - Inspection of Nozzle Welds

32.2. Start ISONIC Color Scale Manager

Start the ISONIC Color Scale Manager by double click on its icon [#} I located on the desktop or through
the Windows Programs Menu (Start 5> Programs = ISONIC s> ISONIC Color Scale Manager)

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 524 of 550



32.3. Getting Started and Operating

The following window appears upon starting:

Standard - -
ISONIC Field for the customized /
Color imported color scales' list
Previewed Scales' List
Color Scale
MISDNIE Color S5cale Manager
b Standard Cnlnrs/cd(es Customized Color Séales
Hew
Edit
Delete
Irnpart
Export
Set Current
_ Cumrent Color Scheme: Language
bl Thermal IEninshé j Claze |
Name of the Dialogue
Currently language
Active Color setup
Scale
Click On Keyboard Shortcut Action
N <Alt> + <N> Open dialogue for creating a new customized palette
Eai <Alt> + <E> Open dia_llogue to edit_the existing custor_nized palette
= selected in the Customized Color Scales field
<Alt> + <L> Delete the existing customized palette selected in the
Delete Customized Color Scales field
Import of the customized palette from a disc or network
Import <Alt>+ <M> de\?ice P
<Alt> + <X> Export of the customized palette selected in the
Export Customized Color Scales field to a disc or network
device
Activation of the palette selected in the Customized
Set Current <Alt> + <S> P

LCloze |

<Alt> + <C> or [ESC

Color Scales field or among the Standard Color
Scales field

End of the ISONIC Color Scale Manager session
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33. Operating 'Par2Txt' Software Package
- ISONIC Par2Txt Coverter

The contents of this chapter is valid for the
Par2Txt SW Package version 1.0.0.0 or higher
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33.1. General Information

ISONIC Par2Txt Manager software utility allows to create the *.txt files from the *.par files storing either pure
A-Scans or A-Scans accompanied with the frequency domain (FFT) graph. Both the A-Scan and FFT
graphs are data are presented in the ASCII format in the *.txt files. This allows further off-line signal analysis
using the popular Mathlab, Labview, and the like software packages

33.2. Start ISONIC Color Scale Manager

Click on Start then select Programs 5> ISONIC = ISONIC Par2Txt Converter

33.3. Getting Started and Operating

The window as below appears upon starting

L& ISONIC Par2Txt Converter

=re _+| | Otlong. PAR
Otshort. PAR

100am.par

- 200mm_par
et #| | 4dac14.PAR
EJ1SONIC 50mm. par
PUODD0D4. par
1 Anvil PUO0000S. par
C1CPRI PUODDODE. par
C1ISF PUODD010._par
1 Keith PUODD024 PAR
(1 New Folder PUDD0T40.par
(1PAR Files v | PUDOD1 40, par. TXT
wzy PAR
wzp200_ PAR
wey2h PAR
wsyh0 PAR
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Select the then select File & Convert Files:

ile of interest]

L& ISONIC Par2Txt Converter

_+| | Otlong.PAR

- _ Otzhort. PAR
100mm par

200mm. par

Conwart Files

Qe *| | 4dac14.PAR
EJISONIC 50mm. par
& Pulrec PUOO0004.par
1 Anvil PUDD000S. par
1 CPRI PUOOD00SE. par
C1ISF PUOO0D010. par
1 Keith PLIDDD024_PAR
PUOO00SE. PAR
(1 New Folder PLIO00T 40.par
[_1PAR Files v |PUDDDT40.par. TXT
wsy. PAR
wzp200_PAR
wsyp2h PAR
wsyh0 PAR

As a result the corresponding [*.txt, file containing the A-Scan graph (and the FFT graph if existing) converted

into the ASCII format appears

File Hame:

=re _~| | Otlong.PAR
_ _ Otzhort. PAR
Directones: 100mm. par
200mm._par
et * | adac14.PAR
E5IS0NMIC 50mm.par
= Puliec PUDD0DO0D4. par
] Anvil PUO000005. par
D CPRI PU l]l]l]l]l]Bpar
CISF PUOODDT0.par
1 Keith | PUO0DD24 PAR
‘PUODNDEE.PAR
(I New Folder PU000086.PAR. TXT
_Cl PAR Files * | (| PUDDDT 40 par
PUDODT 40 par. TXT
wzy PAR
wzp200.PAR
way2h PAR
wzyb0 PAR
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34. ISONIC Workstation — Servicing
Issues
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34.1. Software Upgrade

34.1.1. Software upgrade for the ISONIC Workstations equipped with an
internal or external CD ROM / Writer

Internal CD-ROM / Writer

O O O0OO0oOo

Insert the CD into the drive

Insert the CD into the drive

On the ISONIC Workstation double click My Computer icon and then double click the CD drive icon
Double click the icon of Software Packages Setup folder

For each application to be upgraded perform the following sequence of operations:

a
a
Q

Double click the icon of the corresponding folder

Run setup.exe program placed in this folder

The prompt to delete previous installation of application will appear. Click on Yes button and
follow the instructions appearing on the screen, confirming all requests by clicking on Yes, OK or
other corresponding buttons

Upon uninstall procedure completed run setup.exe program again

Follow the instructions appearing on the screen, confirming all requests by clicking on Yes, OK
or other corresponding buttons

External CD-ROM / Writer

O O O0OO0oOo

Connect External CD ROM / Writer Drive to the ISONIC Workstation

Insert the CD into the drive

On the ISONIC Workstation double click My Computer icon and then double click the CD drive icon
Double click the icon of Software Packages Setup folder

For each application to be upgraded perform the following sequence of operations:

a
a
Q

Double click the icon of the corresponding folder

Run setup.exe program placed in this folder

The prompt to delete previous installation of application will appear. Click on Yes button and
follow the instructions appearing on the screen, confirming all requests by clicking on Yes, OK or
other corresponding buttons

Upon uninstall procedure completed run setup.exe program again

Follow the instructions appearing on the screen, confirming all requests by clicking on Yes, OK
or other corresponding buttons
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34.1.2. Software upgrade for the ISONIC Workstations equipped with an
Ethernet (Network) connection

(0]
(0]

(0]

Connect the ISONIC Workstation to your local network

Switch on the local computer, which is also connected to the local network and equipped with the CD

drive

Provide sharing for the CD drive, i.e. the CD drive must become accessible from the ISONIC

Workstation via the local network

Insert the CD into the drive

On the ISONIC Workstation double click Network Neighborhood icon and then find the shared CD

drive in the network and double click on its icon

Double click the icon of Software Packages Setup folder

For each application to be upgraded perform the following sequence of operations:

O Double click the icon of the corresponding folder

O Run setup.exe program placed in this folder

Q The prompt to delete previous installation of application will appear. Click on Yes button and
follow the instructions appearing on the screen, confirming all requests by clicking on Yes, OK or
other corresponding buttons

a Upon uninstall procedure completed run setup.exe program again

Q Follow the instructions appearing on the screen, confirming all requests by clicking on Yes, OK
or other corresponding buttons

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 531 of 550



34.1.3. Software upgrade for the ISONIC Workstations not equipped
with an Ethernet (Network) connection and / or internal or external CD
ROM / Writer - Using the FastLynx Package

What is required

0 A desktop or a laptop computer (hereinafter — local computer) equipped with CD-ROM drive and
parallel port

0 ISONIC Workstation (hereinafter — remote computer)

o Parallel File Transfer Cable (hereinafter — PFTC, said cable was included into your first upgrade
package that you received in past)

0 ISONIC Software Upgrade CD-ROM (included into the first upgrade package)

Upgrade the ISONIC Software

The procedure of ISONIC Software Upgrade consists of two stages:
o Transferring of setup files from the local computer to the remote computer, with the replacing of
previous files on the remote computer's HD
0 Installation of new versions of ISONIC Applications on the ISONIC Workstation

Transferring of setup files

®

All images shown below are for illustration purposes only. The actual content of the disks may differ from the
content shown on the images

Starting the FastLynx program

The file transfer program FastLynx must be started in the following order:
0 Shut down and turn off at least one computer, either local or remote
o Connect computers using the PFTC

=

At least on of the computers should be turned off prior to connecting
the PFTC. Leaving both computers turned on while connecting them
with PFTC may cause a damage

0 Turn on both computers and wait while the Windows starts

o0 Insert the ISONIC Software Upgrade CD-ROM into the CD drive of the local computer

o On the remote computer: click on the Start button then click on Run.... Key in “d:\fx\fx.exe”
in the “Open:” field and click on the OK button

0 On the local computer: click on the Start button then click on Run.... Key in the path to the

fx.exe program on the ISONIC Software Upgrade CD-ROM in the “Open:” field and click on

the OK button. For example, if the letter designating the CD-ROM drive is “e:” then key in
“e:\fx\fx.exe”
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0 At the first stage both local and remote computer will indicate the identical screens as below:

Ugr 1 o

all t1les in director all files
<DIh> E i <DIR>

1
1
12
i
12
1

1

1

auri de
raadne

i e
rasdng

=
[y Ry .

0 Since this moment all file transfers can be operated from the local computer only. The
remote computer will just indicate files transfer progress
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Operating the FastLynx program on the local computer

0 The FastLynx screen is divided into 2 panels. The left panel shows the content of the current
directory on the local computer. The right panel shows the content of the current directory on
the remote computer. The file transfer is always performed between current directories, e.g.,
from left to right panel or vice versa

o There is a gray line (hereinafter — cursor) that controlled by arrows keys on the keyboard.
The panel containing the cursor is recognized as the active panel. The up and down arrows
keys will move the cursor up and down inside the active panel. The right and left arrows keys
will move the cursor from one panel to another

®

Mouse manipulations are impossible

0 Each panel has at least two rows. The first row, “* all files in directory”, is used for
selection of all files in the current directory at once. The second row, “.. <DIR> move
up directory” is used for moving up into the parent directory. If the cursor is placed over this
row, the parent directory will become current directory upon pressing the Enter key

o Other rows in panels show the names of files and directories contained in current directory.
The directories are shown in capital letters, the files are shown in small letters.

o To enter directory, place cursor over its name and press Enter key.

0 To change current directory or drive directly, press F2, key in the path and press Enter

o To select multiple files, perform the following procedure for each file:

a Place cursor over file name
O Press F5key
O Selected files will appear in yellow color
o To start file transfer, press F3 key. To delete selected file(s) press Delete key

®

FastLynx is DOS-based program, which does not support long filenames
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Transferring Setup files to the ISONIC Workstation

0 Make the left panel active then press F2 key
o0 Key in the letter of CD-ROM drive of local computer followed by colon and backslash symbols
(for example “e:\") then press Enter

13 Bl

Lhange Local

Fu
guide
resdne

0 Make the right panel active then press F2 key
o Keyin “d:\" then press Enter

. all files 1n directory
RAODBER 5 MR

ISOMIC™T

IsUMIE Y

Lhange Hemote Dri

tu
quiidi
regineg
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o Inthe local computer panel: enter the directory named ISONIC™X, where X is a digit. This
directory will contain directories with setup files of all ISONIC applications to be upgraded.

o Inthe remote computer panel: enter the directory named ISONIC™X, where X is a digit. This
directory will contain directories with setup files of all currently installed ISONIC applications

= all file: y directory all fi1les 1n direc
i 3 v directory e ¥ move up direc

1|

HHl

b

Wl

3 Bl

o BR

-0 1
USLTPR™]

0 For each ISONIC Application to be upgraded perform the following sequence of operations:
Q On the local and remote computer: enter the directories containing setup files of
corresponding ISONIC application
a On the remote computer: select the first row in the panel (e.g., select all files). Press Del
key. Select Yes then press Enter

direc
=01 1@
J-11 14
1-01 1A
- romd - -'E ! & |-|1 1|-1 ot
setup =H 1] Ml 6-16-59d 17 : i
| L-13-81 1R

a% in this directory?

 Yes |
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o0 Inthe local computer panel: select the first row in the panel (e.g., select all files). Press F3
key. The file transfer will start and the file transfer progress will be indicated on the screen:

Cending corroml . cab (1310729)  14%

o0 Wait until the “Press any key to continue ...” prompt appears then press any key

o to conmtinee

0 Inthe local and remote computer panels: select the second row in the panel then press
Enter (e.g. return to the parent directory)
0 Repeat the procedure for the remaining ISONIC Software Setup Packages
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Disconnecting the computers

(]

(0]
(0]
0

On both computers press Esc key several times until the prompt to exit the FastLynx
appears

Select Yes then press Enter

Shut down and turn off at least one computer, either remote or local

Disconnect PFTC

Installation of new versions of ISONIC Applications

0 On the ISONIC Workstation double click My Computer icon and then double click the icon of the

disk D

0 Double click the icon of ISONIC Setup folder
0 For each application to be upgraded perform the following sequence of operations:
a Double click the icon of the corresponding folder
O Run setup.exe program placed in this folder
Q The prompt to delete previous installation of application will appear. Click on Yes button and
follow the instructions appearing on the screen, confirming all requests by clicking on Yes, OK or
other corresponding buttons
a Upon uninstall procedure completed run setup.exe program again
Q Follow the instructions appearing on the screen, confirming all requests by clicking on Yes, OK
or other corresponding buttons

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 538 of 550



34.2. How to use the vacuum attachment system

ATTENTION @]

Valve is closed

0 &[0

Valve is apensid
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34.3. Use of Yokes
34.3.1. Short Yoke (0.5 m)

Assembling - Step 1 Assembling - Step 2

& X

Assembling - Step 4

ISONIC Workstation from Sonotron NDT - Operating Manual — Revision 8.00 - Page 541 of 550



Assembling - Step 5 Assembling - Step 6

--Hr'l

Assembling - Step 7 Assembling - Step 8

Probe Fitting Preparation — 4 X M6 The emitter of airborne ultrasound to be placed above
the center of the emitting or receiving probes, said
probes to be oriented coincidentally

Handling yoke while scanning
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34.3.2. Long Yokes ( >0.5 m)

Assembling - Step 1 Assembling - Step 2

Assembling - Step 3 Assembling - Step 4
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Assembling - Step 5 Assembling - Step 6

Assembling - Step 7

Probe Fitting Preparation — 4 X M6 The emitter of airborne ultrasound to be placed above
the center of the emitting or receiving probes, said
probes to be oriented coincidentally

Handling yoke while scanning
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34.4. Assembling and spare parts

SC 1000
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# | DRW# Title Q-ty | Note
1 | S 80400 Single Card PC 1
2 | SE 20101 Emitters Card 1
3 | SE 20203 Receivers Card 1
4 | S 112000 Pulser Receiver Card 1
5 | SE 20212 Mother Board 1
6 | PD65-40LC DC/DC Adapter 1
7 | 512 311-1532 Fan 1
8 | OEM VP110 Micr4omodule - mouse pointer 1
9 | S GF1009 Keyboard 1
10 | 23BA-10 Hard disk 1
11 | TA1024 Touch Screen Adapter 1
12 | ZZZCXA-0214 DC/DC Converter 1
13 | SHDLQ64D343 LCD Screen 1
14 | GNZ-24 Touch screen panel 1
15 | SC 1010 Ironwork assy 1
16 | SC 1063 Hard disk adapter 1
17 | SC 1062 Leds holder 1
18 | PSA 00.250. CTL Connector 2 LEMO SA
C22
19 | SK 2001102 Rechargeable Battery 1
20 | SW DPSR Power switch 1
21 | 170M258 Connector 1 Amphenol
22 | 350-679 Potentiometer with knob 47 k 1 Vishay
23 | 719 09-9765-30-04 | Socket 1 Binder
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SC 1010

SC10M0 153

SC1MM0 A%
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# DRW # Title Q-ty Note
1 ] SC 1020 Front Panel 1
2 | SC 1021 Rear Panel 1
3 | SC 1022 Right Tie 1
4 | SC 1023 Left Tie 1
5 | SC 1024 Cover 1
6 | SC 1025 Bottom 1
7 | SC 1027 Panel 1
8 | SC 1028 First Lath 2
9 | SC 1029 Corner 1
10 | SC 1030 Cramp 1
11 | SC 1031 Cramp 1
12 | SC 1032 Screw 8
13 | SC 1034 Screw 2
14 | SC 1035 Plate 1
15 | SC 1038 Casing 1
16 | SC 1045 Support 2
17 | SC 1046 Link 2
18 | SC 1057 Detent 1
19 | SC 1047 Fals-Panel 1
20 | SC 1048 Fals-Panel 1
21 | SC 1058 Filler 1
22 | SC 1060 Stop 1
23 | SC 1026 Washer 2
31 | 61-160-60 Side Arm Assembled 1 Elma
32 | 66-308-21 Handle Extrusion 1 Elma
33 | 048 2500 114 07 Leg 4 Skiffy
34 | 304 4100400 50 Spacer M4X10X6 4 Skiffy
36 | 005 3182 000 02 Spacer 8 Skiffy
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