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Information in this document is subject to change without notice. No part of this document may be
reproduced or transmitted in any form or by any means, electronic or mechanical, for any purpose, without
the express written permission of:

Sonotron NDT, 4, Pekeris st., Rabin Science Park, Rehovot, Israel, 76702

Covered by the United States patents 5524627, 5952577, 6545681; other US & foreign patents pending

ISONIC 2006 from Sonotron NDT - Operating Manual — Revision 1.21 - Page 3 of 480



Sonotron NDT

4, Pekeris str., Rabin Science Park, Rehovot, 76702, Israel

Phone:++972-(0)8-9477701 Fax:++972-(0)8-9477712
http://www.sonotronndt.com

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 2006

Portable Digital Ultrasonic Flaw Detector and Recorder with
B-Scan, C-Scan, D-Scan, P-Scan, and TOFD Inspection and Imaging Capabilities

The product identified above complies with the requirements of 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 Cortification B.V,, The Nathardands:
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Sonotron NDT

4, Pekeris str., Rabin Science Park, Rehovot, 76702, Israel
Phone:++972-(0)8-9477701 Fax:++972-(0)8-9477712
http://www.sonotronndt.com

Declaration of Compliance

We, Sonotron NDT Ltd., 4 Pekeris Street, Rehovot, 76702 Israel certify that the product
described is in conformity with National and International Codes as amended

ISONIC 2006

Portable Digital Ultrasonic Flaw Detector and Recorder with
B-Scan, C-Scan, D-Scan, P-Scan, and TOFD Inspection and Imaging Capabilities

The product identified above complies with the requirements of following National and
International Codes:

e ASME Section | — Rules for Construction of Power Boilers

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

e ASME Section VIII, 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 9 — Use of Ultrasonic Examination in Lieu of Radiography
Non-Destructive Examination of Welded Joints — Ultrasonic Examination of Welded
Joints. — British and European Standard BS EN 1714:1998
Non-Destructive Examination of Welds — Ultrasonic Examination — Characterization of
Indications in Welds. — British and European Standard BS EN 1713:1998
Calibration and Setting-Up of the Ultrasonic Time of Flight Diffraction (TOFD)
Technique for the Detection, Location and Sizing of Flaws. — British Standard BS
7706:1993
WI 00121377, Welding — Use Of Time-Of-Flight Diffraction Technique (TOFD) For
Testing Of Welds. — European Committee for Standardization — Document # CEN/TC
121/SC 5/WG 2 N 146, issued Feb, 12, 2003
Non-Destructive Testing — Ultrasonic Examination — Part 5: Characterization and Sizing
of Discontinuities. — British and European Standard BS EN 583-5:2001
Non-Destructive Testing — Ultrasonic Examination — Part 2: Sensitivity and Range
Setting. — British and European Standard BS EN 583-2:2001
Manufacture and Testing of Pressure Vessels. Non-Destructive Testing of Welded
Joints. Minimum Requirement for Non-Destructive Testing Methods — Appendix 1 to
AD-Merkblatt HP5/3 (Germany).— Edition July 1989
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FCC Rules

This ISONIC 2006 ultrasonic flaw detector and data recorder (hereinafter called ISONIC 2006) 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 2006 has been built and tested according to the regulations specified in EN60950/VDEQ805. 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 equipment, the user must make sure to comply with any hints and
warnings included in this manual

Depending on the power supply the ISONIC 2006 complies with protection class | /protective grounding/, protection class IlI, 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 2006 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

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

e  The equipment must be operated in accordance with the instructions

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

. Confirm the rated voltage of your ISONIC 2006 matches the voltage of your power outlet

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

. Use only the power cord furnished with your ISONIC 2006 and a properly grounded outlet /only protection class I/

. Do not connect the ISONIC 2006 to power bar supplying already other devices. Do not use an extension power cord

e 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/

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

e  The equipment must be disconnected from mains before opening

e To interrupt power supply, simply disconnect from the mains

e 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 equipment 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 2006

Do not put the ISONIC 2006 in direct sunlight, near a heater, or near water. Leave space around the ISONIC 2006

Disconnect the power cord whenever a thunderstorm is nearby. Leaving the power cord connected may damage the ISONIC 2006

or your property

e  When positioning the equipment, external monitor, external keyboard, and external mouse 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
external monitor screen as glare, and that the external keyboard is placed in a comfortable position for typing
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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 11 V is not allowed for the ISONIC 2006 unit

The voltage of the External DC Power Supply above 16 V is not allowed for the ISONIC 2006 unit

Charge of the battery for the ISONIC 2006 unit is allowed only with use of the AC/DC converters / chargers supplied along with it or
authorized by Sonotron NDT

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 2006 is a software controlled inspection device. Based on present state of the art, software can never be completely free of
faults. ISONIC 2006 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 2006, please contact your
local Sonotron NDT representative
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1. Introduction
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ISONIC 2006 uniquely combines functionality and mobility of high performance portable digital ultrasonic
flaw detector with recording, imaging, and data processing capabilities of large smart computerized
inspection system

ISONIC 2006 resolves a variability of ultrasonic inspection tasks:

o A-Scan-based inspection using conventional pulse echo, back echo attenuation, and through
transmission techniques

o Straight Line Scanning Record - based inspection:

a Thickness Profile B-Scan imaging and recording, which is performed through continuous
measuring of thickness value along straight line type probe trace

O B-Scan cross-sectional imaging and recording of defects for longitudinal and shear wave
inspection, which is performed through continuous measuring of echo amplitudes and reflectors
coordinates along straight line type probe trace

a CB-Scan horizontal plane-view imaging and recording of defects for shear, surface, and guided
wave inspection, which is performed through continuous measuring of echo amplitudes and
reflectors coordinates along straight line type probe trace

a TOFD Inspection — RF B-Scan and D-Scan Imaging along straight line type probe trace
For Straight Line Scanning records it may be used:

0 Time-based mode — ISONIC 2006 is equipped with built-in real time
clock

0 True-to-location mode — ISONIC 2006 is equipped with built-in
incremental encoder interface

o XY-Scanning Record - based inspection:

a Thickness Map imaging and recording, which is performed through continuous measuring of
thickness value along probe trace

Q Flaw Detection — Pulse Echo 3D imaging (C-Scan, B-Scan, D-Scan, P-Scan) and recording of
defects for longitudinal and shear wave inspection, which is performed through continuous
measuring of echo amplitudes and reflectors coordinates along probe trace with probe swiveling
angle dependency where applicable

O Flaw Detection — Through Transmission / Back Echo Attenuation 2D imaging and recording

(C-Scan) which is performed through continuous measuring of signal amplitudes along probe
trace

Q CB-Scan horizontal plane-view imaging and recording of defects for shear, surface, and guided
wave inspection, which is performed through continuous measuring of echo amplitudes and
reflectors coordinates along probe trace with probe swiveling angle dependency where
applicable

Q TOFD Inspection — RF B-Scan and D-Scan Imaging along probe trace

For XY-Scanning records ISONIC 2006 is equipped with built-in airborne ultrasound encoder
controller and appropriate interface

For all types of Straight Line Scanning and XY-Scanning records A-Scans are captured for each probe
position along probe trace and may be played back and evaluated off-line at postprocessing stage. This
unique feature makes it possible off-line defect characterization through echo-dynamic pattern
analysis

Thickness Profile B-Scan Data recorded during Straight Line Scanning and Thickness Map data
recorded during XY-Scanning is presented in the format compatible with various Risk Based Inspection and
Maintenance procedures. Off-line measurements and statistical analysis functions also meet the
requirements of said procedures
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ISONIC 2006 is a new generation successor of very well known ISONIC 2001 model, which became a
leader in competition between multitask portable ultrasonic testing and imaging devices during recent years
(2000 though 2006) and received Frost & Sullivan Award for Product Differentiation Innovation in 2004.
Comparing to its predecessor ISONIC 2006 has significantly improved portability and weight, battery life,
ultrasonic performance, data processing speed, and human interface

ISONIC 2006 has practically unlimited capacity for storing of

Single A-Scans accompanied with corresponding instrument settings

Ultrasonic signal spectrum graphs (FFT) accompanied with corresponding RF A-Scans and
instrument settings

Various A-Scans sequence records along with corresponding Thickness Profiles, B-Scans, CB-
Scans, C-Scans, D-Scans, P-Scans, or TOFD Maps depending on mode of operation selected;
each record is accompanied with corresponding instrument settings

ISONIC 2006 complies with the requirements of National and International Codes:

0000 0oOo

ASME Section | — Rules for Construction of Power Boilers

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

ASME Section VIII, 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
Non-Destructive Examination of Welded Joint