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Investigation of Digital Shearography for Defect Detection in Different
Materials
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Abstract:

The shearography method is one of non-contact and full-field method for Nondestructive testing of
parts and sets. In this method the displacement gradient is directly measured. After processing the
image, the surface fringe patterns are earned. It is used mainly in detecting surface and sub-surface
defects of parts. Other applications include strain measurement, characterization of material properties,
evaluation of residual stresses, leakage detection, structural vibration studies and three - dimensional
measurements. Due to the measurement of displacement derivatives and not sensitive to the vibrations
of the environment, in addition to experimental environments, it has a wide application in industrial
environments, which makes this method discriminate with other optical methods. This method is used
mostly in composite and metal components for defect detection. In this paper, we study techniques,
equipment, method of operation, image processing, type of loading according to the materials and type
of defect with emphasis on some practical researches in this regard.

Keywords: Shearography, Nondestructive test, NDT, Strain measurement
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Implementation of an Imaging System Using Ultrasonic Phased Array

Vahid Hamiyati VVaghef!, Mahdi Bekrani?,
Assistant professor, Niroo Research Institute; vvaghef@nri.ac.ir
2 Assistant professor, Industrial University of Qom, bekrani@qut.ac.ir

Abstract

Ultrasonic imaging using phased arrays is a crucial Nondestructive test. In this paper, a phased array
ultrasonic system is designed and implemented. It is implemented using integrated electronic circuits
which results in higher image quality and lower noise, lower cost, lower weight and smaller dimensions
with respect to current systems. The implemented system supports all phased array probes with standard
connector up to 16 elements and its sampling rate is 40MHz and is capable of upgrading to higher
number of elements and sampling frequencies. Imaging is implemented using total focusing method
which results in higher quality images with lower noise in comparison to regular phased array images.
Portability, development to use in all Nondestructive imaging tests and a lower price in comparison to
current imaging systems, are major features of this product. The experimental results demonstrate that
the system easily distinguishes between three holes with 0.8mm, 0.6mm and 0.3mm diameter.

Keywords: Ultrasonic imaging, Ultrasonic phased array, A-scan, B-scan, Total focusing method.
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Material [mis] 1 [kg?m 5] x 10° [Np/m] Note

Air! 343 0.0004 138 1MHz

Aluminum' 6320 17 0.21 1MHz

Glass (crown)* 5660 14.15 2 10MHz

Oriented 11ylon3 2600 2.9 148.5 5MHz

Plexiglass' 2670 32 23 1MHz

Polypropylene3 2740 2.4 38.7 5MHz

Polystyrene’ 2350 247 23 2.5MHz

Polyvinylidene chloride (PVDC)3 2380 42

PZT-5H (Lead zirconate titanate)® 4175 314 576 24MHz

Stamless steel® 5660 45.45

Water! 1480 148 0.025 1MHz

Avocado® 338.1+557 258 +43 50kHz transducer, first day fruit

Cheddar cheese’ 1669 + 10 1 MHz transducer, 250-day average

Cherry marmalade: processed® 1420+ 30 1.63£0.03 5MHz transducer

Cherry marmalade: unprocessed 1330+ 30 1.44 £ 0.03 5MHz transducer

Chunk cheese: J’lmtgﬁr 1842 £ 70 1.73 £ 0.06 797 £0.22 5MHz transducer

Corn-oil-in-water’® 1477 29 3MHz, 20wt % oil droplet mean
diameter 1.5um

Margarine: extra salty® 1118+ 20 1.21 £0.02 8.93+£0.40 5MHz transducer

Margarine: normal salt 1145 £ 130 128 £0.03 236 £0.44 5MHz transducer

Mahon cheese (fresh)’ 1645+ 20 1MHz transducer, 60-day average

Mahon cheese Ehalf rlpened)m 1676 £ 12 1 MHz transducer, 90-day average

Mahon cheese (ripened)” 1715+ 25 1 MHz transducer, 240-day average

Processed cheese: Greve 1323 +£20 1.38£0.02 9.05+0.37 5MHz transducer

Processed cheese: Naturelle® 1311+ 50 1.32£0.04 3.72+0.34 5MHz transducer

Canned peach" 1550 + 30 202 690 + 45 Mean value of frequency
4-12MHz, dv,/df ~ 0

Peach syrup' 1575+5 1.69 3 10MHz

Sobrassada from Mallorca'? 1626+ 6 1 MHz transducer, 80 day average

Tomato ketchup' 1658 2.25MHz transducer, 100wt %
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Diagnostic Ultrasound, a Nondestructive Approach for Quality Evaluation of
Agro-food Products

Mohammad Reza Zarezadeh!, Mohammad Aboonajmit
! Department of Agro-technology, College of Abouraihan, University of Tehran, Tehran, Iran

Abstract:

There are many approaches to food quality and safety evaluation and adulteration detection of agro-
food products. These ways include destructive and Nondestructive. After Nondestructive tests, foods
can be used and also we can apply all experiment case study for testing but in destructive test we can
test just afew samples. Ultrasound is one of Nondestructive tests which can use in quality evaluation
and fraud detection of agricultural, livestock and poultry products. Also from detection of foreign body
in packaged and canned foods to microbial contaminant detection by ultrasound technique is available.
Diagnostic ultrasound in food science is fast, low cost, portable and easy to lean. In this work, evaluation
and application of diagnostic ultrasound has been classified in three parts which include: a. agricultural
products b. livestock and poultry products and c. vegetable oils, juices and other drinking. At the end on
paper challenge and some difficulties in ultrasound are given and some problems for solve and reduction
of these challenges are given.

Keywords: Nondestructive test, Ultrasound, food, Quality evaluation
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Modern Technology of Nondestructive Test Using Terahertz Waves

Farzad Moradiannejad® 2, Hamid Reza Zangeneh?, Omid Panahi®, Mohsen Golzar Shahri?, S.
Mohammad Ali Mortazavi?, Ali Soori!
Iran Atomic Energy Organization, Nuclear Reactors Fuel Co., Postal code: 81465-1957
2Kashan University, Faculty of Physics, Laser & Photonic Department
3Shahid Beheshti University, Laser-Plasma Research Institute

Abstract:

In this research, the possibility of evaluating non-destructive materials using terahertz waves was
investigated. For this purpose, the results of determining the specific defects dimensions on the samples
of aluminum, plexiglas and ceramic zirconium dioxide with the results of dimensional measurements
with methods such as Coordinate Measuring Machine (CMM), micro-X and Visual Measurement
Machine (VMM) was compared. In order to conduct research, depending on the nature of the sample
and the required information, two configurations (transmission and reflection) of the terahertz imaging
system based on the terahertz time domain spectroscopy system were used in which the generation and
detection of terahertz waves pulses were performed using a femto-second laser. The results showed
that non-destructive terahertz test was used to identify defects (very shallow surface defects and hidden
defects in sample tissue) and measurements were superior to some of the common methods. In the
final, the terahertz wave imaging method is a non-destructive test that can compete with conventional

methods.

Keywords: Nondestructive test, Terahertz waves, Teference sample, Image interpolate
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Nondestructive Residual Stress Measurement Using Digital Image Correlation
Method

Peyman Ghasemi Tamami?, Davood Akbari*, Farid Azadi'
'Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran

Abstract:

In this paper, Digital Image Correlation method (DIC) and the introduction of a new Nondestructive
method for measuring residual stresses in mechanical parts has been investigated. In this regard, with
the purpose of scientific proof of the proposed new method, a review of the related work to the
presented idea and its details has been discussed. Initially, the principles of digital image correlation
method and the methods used to calculate correlation coefficients are presented. In order to evaluate
the accuracy of digital image correlation method outputs, by construction the required equipment and
doing experimental tests, comparing the output results of the digital image correlation method and the
simulation results of finite element are discussed. In the following, the proposed method for
measuring the residual stresses in mechanical parts by applying loads in the elastic and Nondestructive
area has been discussed. The proposed relationship, which is based on Hooke's law, is capable of
evaluating and calculating residual stresses in a Nondestructive, full-screen, and high-precision
manner. For scientific proof, the steel samples are welded by the SMAW process and the amount of
residual stresses found in the parts has been calculated.

Keywords: Digital image correlation method, Residual stress measurement, Nondestructive testing,
SMAW welding
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Investigation of Ultrasonic Nondestructive Testing of Four-Sheet Stack Spot
Welds and Implementing it in the Automotive Industry.

Hassan Eizadi*, Aref Akbari?, Reza Masajedi®
IMSc in Material and Metallurgy Engineering, Amirkabir University of Technology;
mehdiizadi250@gmail.com
2BSc in Welding Engineering Technology, Iranian Welding Research & Engineering Center;
a.akbari@ikco.com
SExpert in Industrial Management, Payamenoor University; r.masajedi@ikco.com

Abstract

Resistance spot welding process is one of the most common and oldest methods of resistance welding.
It is widely used in various industries, especially automotive, aerospace, electronics and nuclear
industries. In a car body, there are approximately 2000 to 5000 spot welds. Spot welding quality control
is carried out according to international standards, which is often accompanied by demolition of samples.
The use of a destructive method in controlling the quality of spot welds on different parts or the entire
body of the car costs a lot. Nondestructive quality control of spot welds will reduce these costs. One of
these nondestructive methods is an ultrasonic testing that has been successfully used in this project. The
ultrasonic waves measure the diameter of the nugget, which is an important indicator of weld quality.
In this study, a large number of intact and defective spot welds were prepared and tested by ultrasonic
nondestructive methods and pull-shear destructive testing. The results of these experiments showed that
the ultrasonic tests can successfully detect defective welds.

Keywords: Spot resistance welding, Nugget, Ultrasonic test, Automotive
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Nondestructive Inspection of Russian Steam Generators (PGV-1000M) Model
VVER-1000a

Seyed Fazel Ghazi Ardekani?, Reza kazemi Aghdam?
1Busher NPP

Abstract

Nondestructive testing has a special status as one of the main safety components in nuclear power
plants. Given the importance of safety and integrity of nuclear power plant circuits, especially the
primary circuit equipment and pipelines, the application of a series of Nondestructive tests can be
assured improved performance of these equipment. It should not be forgotten that timely inspections
can prevent very disastrous national, regional and global events. For example, the LOCA, or the loss of
coolant accident, which is the first failure of the primary circuit prevented. The first circuit equipment,
such as the generator, steam generator, pressurizer, pumps and main circuit pipes, are based on a general
inspection plan during operation periodically and regularly under Nondestructive testing. Based on the
above-mentioned equipment, the steam generator has a special position. This equipment as the first and
second circuit boundary plays a critical and complex role in the power plant's operation. There are
approximately 11,000 U-shaped tubes for heat exchange between the first and second circuits, which
confirms the importance of controlling these levels. The presence of pores in this number of tubes and
the heat exchanger level can have many environmental and economic problems. Therefore, accurate and
efficient Nondestructive checks and inspections on this equipment can solve many problems

Keywords: Steam generator, M PGV-1000 . VVER-1000, BNP
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Societa del Gruppo C.G.M. Cigiemme S.p.a.

Since 1958...

Your quality relying on our experience SR

-

e .
PENETRANT TESTING - f

N/
Like with MPI, CGM CIGIEMME is able to offera
complete range of solutions for PT; from the simple
equipment to the automatic system, from
consumable (fluorescent and dye - contrast
penetrant - produced on our own
or licens ed) to accessories.

o= = MAGNETIC
— = ﬂ 1 PARTICLE INSPECTION

Development, design and manufacturing of the

: — ' entire range: from small portable equipment to
N ﬂ automatic in-line system, from detection products
}f:} | to Inspection accessories and tests.
\
[ = '\_____,...
ACCESSORIES

CGM completes its range with accessories,
tools and test kits to improve the testing efficiency.

CONSUMABLES

CGM produces the whole range
of consumables for both MPI
and Penetrant testing.

SERVICE

A team of specialized engineers
assures a top quality service

worldwide. /i CGM CIGIEMME S.r.\.
” Via Adda, 21 - 20090 Opera (MI)
A A Tel. 439 02.57600400 - Fax. +39 02.57603618
www.cgm-cigiemme.it cgm@cgm-cigiemme.it
Tel. +989151511417 Iran representative
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