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! National Aerospace NDT Board

2 American Society for Non-Destructive Testing

3 ANSI CP-189, EN 45013, EN 10256, 1SO 20807, 1SO 11484, 1SO 9712, EN 473, NAS 410, EN 4179
4 Employer-based or Second Party Systems
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' Third Party or Central Systems

¥ Certification Body

¥ European Aviation Safety Agency

¥ Federal Aviation Administration

¢ Certification and Qualification of Non-Destructive Testing for the Aerospace

* National Aerospace Standard-410

Y Pr EN 4179 (CEN): Qualification and Approval of Personnel for Non-Destructive Testing, Ed.p3 Feb.2003

* An independent national aerospace organization representing a nation's aerospace industry that is chartered by the

participating prime contractors and recognized by the nation's regulatory agencies to provide or support NDT qualification,
examination, and/or certification services in accordance with this standard (Paragraph 3.18)
*Pr EN 4179: 2017

' Forum for National Aerospace NDT Board
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\ Members of the Forum shall be recognized by the relevant national Civil Aviation Authority and, where such agencies

are active in their country, shall have in place an audit and approval system for ‘Outside Agencies’ and ‘Internal Agencies’
(Qualifying Agencies) providing NDT training and/or qualification examinations for personnel in accordance with the
requirements of EN 4179.

¥ Advisory Body
¥ An independent national aerospace organization representing a nation's aerospace industry that is chartered by the

participating prime contractors and recognized by the nation's regulatory agencies to provide or support NDT qualification,
examination, and/or certification services in accordance with this standard (Paragraph 3.18)

¥ An independent national aerospace organization, representing a nation’s aerospace industry that is chartered by the

participating prime contractors
® And recognized by the nation’s regulatory agencies
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' To provide or support NDT qualification and/or examination services in accordance with Clause 4.4.2 of the standard

Y EN-4172, Clause 4.4.2 states ...The organization has a constitution, a deciding entity, and governed according to

administrative and working procedures
¥ For countries where no NANDTB exists, the services of other NANDTB’s may be used, but are not required to do so,

unless specified by local or regulatory requirements”
¥ The voting members in the deciding entity are NDT Level 3 personnel and are from participating prime contractors or

type certificate holders as a minimum. Other members may be co-opted as voting or non-voting members as necessary to
support the NANDTB
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1. EN 4179 as revised Aerospace Series — Qualification and Approval of NDT Personnel
2. NAS 410 as revised NAS Certification & Qualification of Non-destructive Test Personnel
3. EASA AMC 145.A.30 (f) [NDT] Personnel Requirements — Acceptable Means of Compliance
4. Part 66: Aircraft Maintenance Licensing
5. Part 145: Maintenance Organisations
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Inspection of metallic samples defects in nondestructive testing by laser
shearography with thermal loading

A. Chehrghanil”, A. Fotovat?!, M. Halajan !, M.J. Torkamany?, S.H. Nabavi*
Iranian National Center for Laser Science and Technology;
* a_chehrghani@yahoo.com

Abstract

Digital shearography is widely used as a nondestructive inspection method in detection of
subsurface defects and strain measurement in experimental mechanics. In addition, full field
measurement and low vibration isolation requirements cause to higher application of this method in
quality control applications. In this paper, the application of digital shearography in inspection of
metallic samples has been studied. The subsurface defects of aluminum samples have been
investigated by using a proper setup of digital shearography. The thickness of samples is 3mm and
5mm and the shear size in experiments is equal to 4mm. The samples are irradiated by a 660nm diode
laser and recorded shearograms before and after thermal load have been analyzed by means of
appropriate software. The results showed that, the diameter to depth ratio of defects employs
important role in detectability of subsurface defects. By using this method, the minimum detectable
diameter of defect is 2.5 times of its depth.
Keywords: optical methods, laser shearography, metallic samples, finite element modeling
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Periodic inspection of the CNG vessels; discussion on defects and
challenges

Mehdi Eskandarzade'*, Ali Kalaki?
Mech. Eng. Group, Faculty of Engineering, University of Mohaghegh Ardabili, Ardabil, Iran.
Technical and Corrosion Protection Department, Iranian Central Oil Fields Co., Tehran, Iran.

Abstract

Considering day to day increase in cost of gasoline for Iranian customers; the interested for using
dual fuel automobiles are increasing. It is common to use steel CNG vessels in Iranian dual fuel cars.
Nowadays; there are millions of CNG vessels with more than 10 years of commissioning time in Iran.
Recently, periodic inspection regulations are issued by the Iranian Standard bureau. In this regulation,
visual inspections are considered as the main method of inspection, however, for critical vessels it is
strongly recommended to use ultrasonic inspections and/or hydraulic tests. Because of the importance
of the topic for the safety of the citizens, this paper dedicated to investigate the statistics of the CNG
vessels and their most common defects in country. In addition, the periodic inspection procedure of
the Iranian regulations is compared with international counterparts. According to the discussion,
inspection measures which considered by the Iranian standard bureau are enough and useful for
standard CNG vessels; however, more than 25% of all CNG vessels in Iran are manufactured in
nonstandard manners and they need more inspection measures. It seems that reducing of the
inspection period from 36 months to 24 months will be of value.

Key words: CNG vessels; dual fuel cars; visual Inspection.
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Evaluation of corrosion in ammonia transfer tubes by digital radiography
and image processing
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Rostami®, Gholamreza Moradi*
Nuclear Science and Technology Research Institute, Tehran, Iran
Department of Physics, Faculty of Science, Imam Khomeini International University, Qazvin, Iran
Parto Azmoon Azar Engineering Co., Tehran, Iran
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Abstract

Inspection of oil and gas and chemical materials pipelines is one of the most important problems in
the material transfer industry. Lack of corrosion detection in these pipes causes irreparable human and
financial accidents. Due to the under loading of these pipes, kind of tests are needed that can be
achieved to location of corrosion without any damage to the tube. One of these destructive tests is
industrial radiography, which is used in this case. In this method, the sensitive plate is closed around
the tube and transmitted X-rays or gamma-ray and the location of corrosion are recorded the sensitive
plate. Due to the scattering, the resulted images need to be processed in order to clear the areas of
defect and corrosion regions. Interpreter and radiographers need images with better quality and
contrast to detect areas of defects. Image processing algorithms can help. The complex wavelet
algorithm, using image decomposition into various phase and domain components and removing
some of these components, can be effective in improving image contrast. In this research, the complex
wavelet method was used to remove the background and clarity of images. The results show that this
method has acceptable performance in improving the contrast of radiographic images in corrosion
areas of ammonia tubes. And the evaluation of industrial radiography also confirms the improvement
of images with a high percentage.

Keywords: Industrial Radiography, Complex Wavelet Method, Corrosion, Ammonia Tubes

ey gLl 6,5l
YAy uLa.w.)Ls “ésd o)Lo.«:J aﬁsd 0)90



ankad olaal by b H5295 (y305T 10 4 (59, ¢ (Tl gy 4 s

Tyl 2 dilown olgold alluse O SBLL ol M axilio (g 40

Ol ol 5l (Al (pwaigs <555 )
Ol seal 5 )55STy 00Kty S sl (518 5 psle olRiRgSy ¢ Siygi swiiigs 1SS Y
* fmianji@gmail.com

(balg)) sloales gl o libinl b [F] 05,28 ool
OL.‘.S; ‘503‘ 6Lb)935|) B oﬁ)lf Sy90 G‘M ;».‘>5.w
Lgs o 3 lsbinl alwy 4 a5 63,lg0 51 S 0] cas
Oy gl b (g3l asls 90,5 o (en 351
glailsial 13y 55 2 S 1y Gaeld el el
S J 0 (0 IS [F] sl ol S5 jailew
S0 » Frelp ol Gzl R ot
Slalad (S5 (bge b omie) Slezil slagisy
Ul jwgd 39 Slm & 4P b eizren 955 0ST
S Job g o2 o b (Sud adys oge Sl s
dy) jugs 59, 5 Syelit osesl el sl (S
aSL gloass cus ails ma gols cwws I e
L S35 el plonl ie) o Syzse 5 lsds 29

S &S (0lSn 0300 daaly) yugd (55) p (o (S

doddo —)
3o 2Pt O305] Sobs, (0 0 5 (S
b9y ool SUlg sl (el d (y9e5] Sxie 5, Sig
20l SIS 5 5 Ghes 5 xbw g Jlolis o
ol Gl ip 5l b cds b Cgee g9 g 03l e
RS oe s slghsy 5l ke b anslios g,
otaleil 98 ln sy pog st o (e el
S 3 Hollp el wosd ad)S S )0 5 eass
G550 Hezeen s3el)5 by, 4 Cond (25 LB
9> 2 Sl B o3esl el lp el o935 (Smio
aS ol v S5LS (slaslailinl yilxe 9 ey
slubsl S p g D oo 6928 o lastinl S,
Syolp oeeyl slaslustial [¥ Y ol o Sl
Sl sl RS b Slacglss Sl jlog S 0 sl
S Gl Spel oseil & by il wiges

et slapsajl (55l

yyay QL.«MU c‘bsd o)Lo.ﬁ) 51050 0)50



mailto:fmianji@gmail.com

RULIST IR CUR L2\ PRPURIRLI: I S WP FPS VR LPA
5l ol anes;

Sl (g 59, p S yeku (Fyelp gesl el
508 oo piley Ghsy cnl Sl gl p 9o Sl eats
Sl 55 s Gy 53 5 45 el €S0 ) 3
220 Gl T B Y o500 Ygens) 2555 wiz e
SSboais S ashad o zge JoS LS 0550 Sl
«Xlo g0

ol G5 g s 55 (595 2 K el el
o9y Bolalinl (B il p oS all cpl wlg oo G,
caeis 3 Glgl) ailbees ipdy B ) Ks
B g5 a5l e (rizmen (Sl 4

Cend 50) Cawl Goyem g0l Camal 5 58 g0
lis cpl axgs 0590 (adgs b (g9, p adg b Hlojen
ol Sonz Gln Ges b s JBel, 5 oy

el 00 I &l L aiey ol o a5 led

FLET IR
Syelp Ogasl Sl Bl i o Ll |
el vgx cole goliws Slasin o oy
Iy gl s 50 (555 2 9051 Wilgh gad olKiws 457 03l s
Baly a2 5l e (Bl Ve Vgone) a0 by
793 Odr W 0,8 Loy gle AlB S s sl
53l el ygesl sl 5l e (00 o aub) gl
b all ailas ogzg Il HIGT Lo 0 a5 (6950

G i &5 031 s uK) NFYA g3l arly v 33095 00, 515 il (535 52 ST 15295 o903 ol -1
00,5 0 plaxl b cwis 9y 3 (39031 (olimwsd o0 jlw — 31059

bty 39 30 ©oy Sl LA b (Fg)095 00 i 55 juilew (595 32 (Slal13 H5255 (903 il (sl gy 0islae - ¥ S
3100 S 1y (19115 g0 dg0e ok gy Ky g Ao Wl 3 Job

eyt gloyges] 6yl

YAy ul—h—hﬂ-’b ‘Pad O)L.o.(:: 4f50 0)90



33 9 009 wan GOlS oS 1) A4S gy o)l
L gloel <z g0 2 50 Job g (ooye sty 90 2
odys 4 AisSilen Cowl ouls ools lis o ls so JuS
45 00,5 Lol 99 53 ead eal oy 9l oo
JoS Al Sy 93 )3 5 Jsb sbwly o ) lsal
ol ad (595 32 e ;5 005l 39,8 Djg0 )3 W l3oe
e 13 g
NS5 gl plol sl ot b ailols ¥ S
sl Gl ol 0 a5 sas e ol 1) ledyd gy, g
15 ] o 4285 0y LSS gl b gl ool
gl 555 p ST Lo 50 gy 000l by 0l
ol Ay ey Wl i ST g atei SaS
Con 2 5 ead S glsel (nl ply S e 25 >
Syl ao b ples 4o b anb e |y ol olSal
Al oy ia S ol ada o ls algd (s e

D9 ged 03ls Zuws sl gl s Sl slalaki s ()95

2w SR by, ks el letasgaze
Sl OBl (B sus)S salss Jeed dasgere
0l olgiiny (5,055 5l 55 alg) jugs JalS (y305]
Siglel ooy S) oy isn 4 |y 0g5 olKiws 4
3 035l S 5l eds abien sl hsy
Lol o
0, 3 90 Sla gulS Gl sl (>5b dlie cal o
3 ogasl s Sl RlS (s o5 Sl s Sleidn
Slae lod oo ol 5 1) gl ju g9 JolS 2l
e mhe S oobul bdg) Jsb S s o
03031 BT ploj 53 Cewpo & el (S8 (150 alwssy
dcgame U aos o o3l g oul fais Ay o 4
ST a3l sl gl 51 gy 51 gy 0 )laeS
Oy 008 o5 Wyl (Hly e 4 oSS g 00ges
gloel 055U Slr 0 a5 Sbhosn e oSy
N Wl Sho abaki sl asles oo Wl g0 JenS Iy (5ol 8
dgh g 1) 093 glosl (09d arulne &5 o
SV SS  gedge 0D Siby, Sl ey

Uibgy Sl b Sgllyd ;15055 (903l (6l (SoS Aol b Algl puw Slactol Goliudion gy Al o ()b wilole G- ¥ JSi
Ayl yw 9o 2

O3o3) G Gl Az BB S g oS e S
S35 2 ozl plasl cBo bl g ok cds b Wil oo
S5 Wgf ojlail Gds palas wules bl ] Ll i
Caenl 5l Lol Ay b o] g5 oges Liwl, oo g
S el oy seil ey el sl g0l
e s Jlail 5 b eelas ae wl 5055 505l ailols

S5 Az ¥
o 0 do ds b b alg) g5, Jlsll e
g bz 5l (S 0 ok cusal i laad 5 wa
S9>ge 4,20 A axgi b gl cpl jolwl loe5
s sl 6,80l dealgd 5 o jailw 59, 2 03l 5o
Sl ad 5l slasb T2 Qola Cewd O Aol pwgo

eyt Lyl (55l

yyay ULMMJL’ ‘ﬁjb o)Lo...i'; sﬁjo 0)56




£

welded tubes for the detection of laminar
imperfections.

ISO 10893-10, 1st edition 2011. Non-
destructive testing of steel tubes-Part 10:
Automated full peripheral ultrasonic testing of
seamless and welded tubes (except submerged
arc-welded) steel tubes for the detection of
longitudinal and/or transvers imperfections.
ISO 11439:2013, Gas cylinders-High pressure
cylinders for the on-board storage of natural
gas as a fuel storage for automotive vehicles.
ASTM B811-13, Standard Specification for
Wrought Zirconium Alloy Seamless Tubes for
Nuclear Reactor Fuel Cladding.
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1. APl specification 5L forty-fifth edition,
December 2012. Specification for line pipe.

2. ISO 10893-8, 1st edition 2011. Non-
destructive testing of steel tubes-Part 8:
Automated ultrasonic testing of seamless and

Ultrasonic Flaw Detection of Edges in Automatic Testing through Object
Extention

Fereidoun Mianjil, Asad Babakhanil, Abdollah Dadkhahl, Samaneh Baradaran2

1-Tabesh Pardaz Pegah Company; fmianji@gmail.com, ababakhani70@gmail.com,
abdollah.dadkhah@gmail.com
2-Nuclear Science and Technology Research Institute, sharadaran@aeoi.org.ir

Abstract:

Edge flaw detection is a complicated task in ultrasonic testing, thus, majority of automatic testing
system makers exclude this feature from their products. As a rule of thump, a span of 10 to 20 cm of
each end of objects is defined as the area that needs an alternative testing solution by the user. The
reason for this is the geometrical limitations that a probe holder suffers in covering the body of to-be-
tested parts. Owing to the fact that an array of search units implanted in a large housing (holder) ought
to scan the surface of the object all together, some of them miss the edges when the holder positions
on the extremities. This is an inevitable issue in manual approach too when the wave projection and
scan direction are same. To resolve the problem, full-immersion method can be applied where both
the object and probes are submerged in a liquid. Although, the need for sinking parts in a couplant
makes it slow and costly for sizable parts like pipes and cylinders. This paper proposes a new contact
technique for ultrasonic of edges based on extension of the objects’ ends that offers a higher speed
and less complexity compared to the full-immersion method.

Keywords: Automatic test, ultrasonic, immersion, couplant
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Expt.1 Expt.2
Coil parameters
Inner radius 6.15+0.05 mm 2.51+0.01mm
Outer radius 12.440.05 mm 7.38+0.01mm
length 6.15+0.1 mm 4.99+0.01mm
Lift-off 0.88 mm 0.30 £0.01mm
Number of turns 3790 4000
Frequency 900 Hz 417 Hz
Conductor
conductivity 30.6+0.02 MS/m 22.62+0.06 MS/m
thickness 12.22+0.02 mm 24 mm
Flaw
shape rectangular semielliptical
length 12.6+0.02 mm 22.1+0.05 mm
depth 5.0+0.05 mm 8.61+0.05 mm
opening 0.28+0.01mm 0.33+£0.01 mm
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Detection and Sizing of Fatigue Cracks in Metallic Structures from Eddy
Current Probe Signals

Teimour Heidari?, Seyed Hossein Hesamedin Sadeghi'*
1 -Electromagnetics Laboratory, Department of Electrical Engineering,
Amirkabir University of Technology, Tehran, Iran
“sadeghi@aut.ac.ir

Abstract

The use of Eddy Current (EC) technique has proved to be a viable means for crack detection and
sizing in metals. In this technique, a crack is evaluated from the observation of probe impedance
changes due to the interaction between induced current in a metal and the crack. Since the growth of
fatigue crack in metals is a stochastic process, the cracks do not have a constant predetermined shape.
Detection and Sizing of the cracks from probe signals witch called inverse problem is important for
predicting the life of the workpiece. In this paper, an inverse algorithm based on the particle swarm
optimization (PSO) technique is proposed for predicting the crack depth profile from EC probe
signals. The validity of the proposed algorithm is demonstrated by comparing the actual and
reconstructed depth profiles from measurement EC probe signals.

Keywords: Nondestructive testing, Eddy current, Inverse algorithm, Particle swarm optimization
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Abstract

In this paper, the eddy current nondestructive testing method was presented to evaluate the residual
austenite in the microstructure and hardness of high chromium cast iron mill balls. For this purpose,
some 40 mm high alloy cast iron balls with 30 wt.% Cr and 3 wt.% C nominal composition were
selected after sand casting process. To achieve the different hardness and different residual austenite
contents in the microstructure, the balls were heat treated at different austenitzing and tempering
temperatures. The microstructural studies using by optical and scanning electron microscopies, XRD
and Vickers hardness were performed on the samples. Then, the microstructures of the samples were
evaluated using an eddy current device at 50 to 200 kHz frequencies. The result showed that, using
the eddy current method, different microstructures of the balls with different values of residual
austenite and hardness can be identified and separated, rapidly and nondestructively. To the purpose,
the eddy current inspection at 150 kHz frequency is selected using the impedance index as a non-
destructive evaluation method. This index decreases with increasing residual austenite content.

Keywords: Non-Destructive Evaluation, Eddy Current, High Chromium Cast Iron, Mill Balls,
Residual Austenite
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Rapid detection of pesticide-contaminated product using novel methods of
NDT Technology

Bahareh Jamshidi
Agricultural Engineering Research Institute, Agricultural Research Education and Extension Organization
(AREEO), Karaj, Iran. b.jamshidi@areeo.ac.ir

Abstract

Although pesticides which are used to control plant pests and diseases increase the productivity,
they have the potential to contaminate the environment and foods. By using pesticides excessively or
incorrectly during production, ignoring the degradation period of pesticides and early harvesting,
transferring to the market and selling the products immediately or a few days after spraying, the
pesticides residue will exceed the maximum residue limits, thus indicating a potential risk to
consumer health and safety. To ensure public health, it is essential to detect and determine pesticides
contamination of agricultural products especially fruits and vegetables. Currently, several different
destructive technologies are used to determine the concentration of pesticides residue which are
destructive, have a highly time-consuming sample preparation, are very expensive, and require well-
trained personnel and advanced laboratories. Therefore, development of a non-destructive, fast,
simple, low-cost, environmentally friendly and reliable detection technique of pesticides residue is
imperative. In this paper, some advances in non-destructive testing technology which can use for
rapid detection of pesticides-contaminated product are presented and a novel portable system
designed based on visible/near-infrared spectroscopy is introduced for this end.

Keywords: Hyperspectral Imaging, NDT Technology, NIR, Pesticide Residue, Spectroscopy.
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5% Jranian International NDT Conference
(IRNDT 2018)

Tehran, Iran

4-5 Nov 2018

48" NDE for Safety - Defektoskopie 2018

Prague, Czech Republic

6-8 Nov 2018

Pan-American Conference for Nondestructive
Testing (PANNDT VI)

Mexico City, Mexico

20-25 Oct 2019

WCNDT 2020 SEOUL - 20" world
Conference on Non-Destructive Testing

Coex, Seoul, Korea

8-12 June 2020
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The 51h Iranian International NDT Conference
Olympic Hotel, Tehran-Iran, November 4-5, 2018
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