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Optimization of mechanical propertiesin thejoining of polyethylene
pipes by butt fusion welding method

Bahman Zare Kazemieh'', Amir Mostafapour?, Seyed Reza Seyed Rahmani®,
Reza Najjar’
1- Project Department, TABRIZ Oil Refining Company, Tabriz, bzare76@yahoo.com
2- Faculty of Mechanical Engineering, University of Tabriz, Tabriz, a-mostafapur @tabrizu.ac.ir
3- Project Department, TABRIZ Oil Refining Company, Tabriz, seyedreza.seyedrahmani @gmail.com
4- Faculty of Chemigry, University of Tabriz, Tabriz, najjar@tabrizu.ac.ir

Abstract

Today, polyethylene pipes replace metal pipes for water supply lines, oil and gas
industries. This replacement is for many reasons, including longer life, high impact
resistance, high chemical and corrosion resistance, low weight and ease of handling,
lower cost, resistance to atmospheric factors and climate changes, etc. Poly pipes
Ethylene takes place. One of the most important issues in the installation and use of
polyethylene pipes is the connection and welding of these pipes. Butt welding is one of
the important methods of connecting polyethylene pipes. Despite the wide use of this
method, a comprehensive and complete study has not been done on it yet. In this article,
the parameters of this type of welding have been studied and optimized using the RSM
method. The effect of three parameters of temperature, pressure and time on the welding
characteristics has been investigated. Four factors have been investigated as responses,
including maximum load, tensile, elongation, and yield point. The modeling results have
shown that the RSM method has a high ability to predict welding characteristics. The
correlation coefficient of the model (R?) for predicting the values of maximum load,
tensile, elongation and yield point has values of 79.31%, 80.16%, 90.70% and 91.02%,
respectively. After developing the model, optimization has been done to maximize the
tensile response. The experimental results for the optimal point have confirmed the
model results.

Keywords: Butt welding, Mechanical Properties, Modeling, Optimization, RSM.
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Detection of pipe welding defects using digital radiography technique
and native Denax NDT softwar e based on | SO 17636-2 standard

Sadegh Y ousefi', Ali-Reza Homa!, Masoud Ghorbani Qomi, Amir Movafeghi®
1-Fateh Scan Company, Qom University, Qom, Iran
2-Reactor and Nuclear Safety Research School, Nuclear Science and Technology Research Ingtitute
(NSTRI), Tehran, Iran

Abstract

One of the most important applications of non-destructive tests in the oil and
petrochemical industries is the radiography of various pipe welds in order to check and
confirm the weld quality. Currently, conventional film radiography is mostly used in
these fields. Many disadvantages of radiography with film exist including the preparation
of film and processing time, a long time from the initial radiography until the obtaining
the image. Also, in some cases in-service radiography is not possible and the pipelines
have to be stopped from the service during radiography. Digital industrial radiography
technique can solve most of these difficulties. In this research, digital radiography of a
50-inch pipe was performed using a PX160D digital radiography system and native
Denax NDT software. This test carried out in one of the pipe factories of Qom province.
For this purpose, regarding the pipe diameter and the minimum value for SFD,
radiography was performed using the single-wall, single-image setup. According to the
agreement with the employer, the single wire image quality index was used in this
method. Using image processing and Pseudo Coloring the quality of digital radiograph
have been increased considerable. The results was better detection of defects.

Keywords: Non Destructive Test - Digital Radiography , Weld Defect Detection- Single Wall Single
Image.
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Laser cladding of high speed steel on ductile cast iron and of
microstructural

Majid Valehi'", Masoud Mosallaee?, Hossein Zakerinia®
1"PhD student, Material group ,Y azd University, mv.valehi@gmail.com, Corresponding
Author
2-Associate professor, Material group, Y azd University, mosal @yazd.ac.ir
3- Research and development Manager, CSROLL, hzakerinial985@gmail.com

Abstract

In this research, the microstructure and mechanical properties of laser cladding of
high-speed steel on cast iron substrate are investigated. In the first stage, two types of
iron-based powder were evaluated with different scanning power and speed, and finaly,
after optimizing the laser material processing parameters for individual passes related to
the interlayer, 11 powder was selected for the interlayer and the interlayer cladding was
produced. Microstructural characteristics of laser cladding including carbides and matrix
were studied using scanning electron microscope (SEM), energy dispersive spectroscopy
(EDS), optical microscope (OM) and stereoscope. Furthermore, the hardness behavior of
different layers was evaluated. Due to the high cooling rate, the microstructure resulting
from the cladding was much finer than the conventional casting method and had more
hardness. Dendritic growth in the direction perpendicular to the substrate-coating
interface is evident in the coated area, and the distribution of hardness and dispersion of
the amount of tungsten along the coating layer is largely uniform. In al single coated
HSS layers, an increase in grain size was observed in the depth of the coating layer due
to the lower heat transfer rate.

Keywords: High speed steel, laser cladding, Ductile cast iron.
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Additive M anufacturing Applicationsin Turbomachinery through
Rapid Prototyping

Mohsen Teimouri®’, Behzad Karimzad?, Hamidreza Lotfi®, Amir Soroureddin®
1-Structural Design Engineer, Pumplran, Iran, teimouri.mohsen92@gmail.com
2-Engineering and R& D dept. Manager, Pumplran, Iran, b.karimzad@gmail.com
3-Head of the Technology and Tooling Design Unit, Pumplran, Iran, hamid.l otfi @rocketmail.com
4-Department of Mechanica Engineering Azarbaijan Shahid Madani University
Tabriz, Iran, Sorouradin.a@azaruniv.ac.ir

Abstract

Degpite the vast experience with traditional construction methods, there is a drive to
move towards one-piece construction, where there are no joints, and the cost of tools is
reduced to a minimum. The Turbomachinery industry, including geometrically
complicated parts like impellers, diffusers, volute casings, etc. has always been keen to
implement new and modern manufacturing technologies. This paper investigates some
applications of additive manufacturing in turbomachinery from a practical view. Rapid
prototyping (RP) has been used in different stages of design to the manufacturing process
to evaluate both the manufacturing and design performance of the selected parts through
physical printed samples.

Keywor ds: Additive manufacturing, FDM, Lightweight Design, Tur bomachinery, Manufacturing
Technology, SLA, Rapid Prototyping
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The effect of Friction Stir Welding (FSW) process on the
micr ostructur e and mechanical properties of Fe-24Ni-4Cr austenitic
steel

H.G. Tehrani-Moghadam®, H.R. Jafarian?, A. Heidarzadeh®*

1"- School of Metallurgy & Materials Engineering, Iran University of Science and Technology, Narmak,

Tehran 16846-13114, Iran
2- School of Metallurgy & Materials Engineering, Iran University of Science and Technology, Narmak,
Tehran 16846-13114, Iran
3*- Department of Materias Engineering, Azarbaijan Shahid Madani University, Tabriz, Iran

Abstract

To investigate the microstructural and mechanical properties of Fe-24Ni-4Cr austenitic
steel after the application of the FSW process, a sample of this steel was subjected to this
process. In this project, atraverse speed of 100 mm/min and a tool rotation speed of 450
rpm were considered. The examination of the microstructure of different regions using
Electron Backscatter Diffraction (EBSD) demonstrated that the grain boundaries in the
stir zone have become finer due to continuous dynamic recrystallization. The analysis of
mechanical properties using tensile testing showed that the yield strength increased from
145 MPato 388 MPa, and the ultimate strength in the stir zone increased from 350 MPa
to 450 MPa. Furthermore, hardness examination using a Vickers hardness tester revealed
an increase in hardness in the stir zone compared to the base metal.

Keywor ds: Austenitic Stedl, FSW, EBSD, Continuous Dynamic Recr ystallization.
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Evaluation of dissimilar bonding of Alumina ceramic to copper with
activefiller metal by induction brazing method

Mahdi Taheri’, Morteza Shamanian Esfahani?, Abbas Bahrami®, Ghasem Azimi*

1*-M.Sc. of Material Eng, Isfahan university of technology, Department of Materials Eng,
taheri_m@ma.iut.ac.ir
2-Professor, Isfahan university of technology, Department of Materials Eng, shamanian@cc.iut.ac.ir

3-Assistant Professor, Isfahan university of technology, Department of Materials Eng, an.bahrami @cc.iut.ac.ir
4-Assistant Professor, Isfahan university of technology, Department of Materials Eng, azimi_gh@iut.ac.ir

Abstract

The dissimilar joining of Alumina ceramic to copper is widdy used in important industries such
as aerospace, nuclear and industrial equipment. In this study, the joining of Alumina to copper
with active filler metals Ag-Cu-Ti-Sn, Ag-Cu-Ti-Sn-%3.5Zr and Ag-Cu-Ti-Sn-%5.1Zr using the
brazing process. Induction brazing was done at temperatures of 840, 860 and 880 degrees Celsius
for 15 minutes and under a vacuum of 10 millibars. The thickness of filler metals Ag-Cu-Ti-Sn,
Ag-Cu-Ti-Sn-%3.5Zr and Ag-Cu-Ti-Sn-%5.1Zr were measured as155 + 10, 250 + 10 and
130 £ 10 micrometer respectively after the cold rolling process. This study was designed to
investigate the synergistic effect and the addition of zirconium element to filler metals in the
brazing process. The microstructure of joints was evaluated using optical and scanning electron
microscopes equipped with energy dispersive analysis and the mechanical properties of joints
were evaluated using shear strength test. The results of the microstructural evaluation of the
joints showed that the joint area is divided into several separate areas under the name of the
reaction layer area, the brazing area and the area Diffusion affected zone. Al,Os/Cu joining
brazed using Ag-Cu-Ti-Sn filler was observed in the brazing area of Ag-Cu eutectic compound
with copper base and in the reactive layer area of two phases TiO and CusTizO. The brazed
Al,O4/Cu joining using a filler containing %3.5 by weight of zirconium was observed in the
brazing area of the Ag-Cu eutectic structure with copper base and in the area of the reactive layer
of two oxide phases of TiO and ZrO,. The brazed Al O5/Cu joining using afiller containing %5.1
by weight of zirconium was observed in the brazing area of two phases rich in copper and silver
and in the area of the reactive layer of two oxide phases of TiO and ZrO2. The results of the
shear strength test showed that the joining with the filler metal containing %3.5 by weight of
zirconium has the highest shear strength with 14 MPa due to the higher thickness of the filler
metal and the lower thickness of the reaction layer.

Keywords: Brazing, Reaction layer, Active Filler Metal, Alumina Ceramic, Copper, Induction
Brazing.
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Effect of long-term aging at high temper ature on micr ostructure and
weldability of HP heat-resistant steel

Mohammad Soroushzadeh, Reza Dehmolaei, Seyed Reza Alavi Zare
1-Master Student, Department of Materials Engineering, Faculty of Engineering, Shahid Chamran
University of Ahvaz, Ahvaz, Iran, mohammad.soroushzade@yahoo.com
2-Faculty member of Materials Engineering Department, Faculty of Engineering, Shahid Chamran
University of Ahvaz, Ahvaz, Iran, dehmolaei @scu.ac.ir
3-Faculty member of Materials Engineering Department, Faculty of Engineering, Shahid Chamran
University of Ahvaz, Ahvaz, Iran, sr.alavizaree@scu.ac.ir

Abstract

in this research, Microstructural changes of HP heat-resistant steels before and after long-
term exposure to service temperature were investigated and evaluated. The effects of
aging metallurgical changes on the microstructure of different weld zone and weldability
of steel were also studied. The welding of the samples was done with the combined
process of GTAW (root pass) and SMAW (surface pass) using Inconel 82 welding wire
and Inconel 182 electrode with a heat input of 1.11 kj/mm. The microstructure of base
metals in new and after aging conditions and different zone of weld joints were
investigated using optical microscope and FESEM scanning electron microscope
equipped with EDS energy dispersive spectroscopy analysis. Microstructural
investigations showed that during the long-term aging of HP steel in service conditions,
many metallurgical and microstructural changes occurred. It was found that during aging,
chromium carbides (Cr,3Cs) were formed and primary niobium carbides (NbC) were
transformed into G phase. The interface between the weld metal and the HP steel in the
cast (new) condition was observed to be completely continuous and without defects.
Meanwhile, cracks have been observed in the heat-affected zone of the aging HP steel
weld joints. It was found that HP steel does not have good weldability in aged condition.
The microstructura results of the weld metals also showed that the structure of both
Inconel 82 and 182 filler metals were completely austenitic and solidified with dendritic
equiaxed morphology.

Keywords: HP heat resistant steel, aged, G phase, microstructure, cracking, UM Z, weldability.
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Friction M elt Bonding: an innovative process applied to the joining of
dissimilar materialsin alap-joint configuration

Aude Simar
Sandra Chevret, Lipeng Ding, Norberto Jimenez-Mena, Sanjay Channappa Krishnamurthy, Sophie
Ryelandt, Thaneshan Sapanathan, Camille Van der Rest, Hosni Idrissi, Pascal Jacques
Ingtitute of Mechanics, Materias and Civil Engineering (iMMC), Université catholique de Louvain
(UCLouvain), Louvain-la-Neuve, Belgium
aude.simar@uclouvain.be

Abstract

A dissimilar welding process, patented at UCLouvain, called Friction Melt Bonding
[1-7], involves the local melting of a low melting point alloy (typically aluminum) to join
it to a high melting point alloy (typically steel or titanium), Figure 1. The formation of
the joint is insured by the formation of an intermetallic at the interface between both
alloys and its composition is modified to lead to enhanced fracture toughness. Recent
advances concern the robotization of the process and the welding of titanium to
aluminum alloys.
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Effect of Surface Roughness on Ultrasonic Test by Pulse Echo M ode on
DIN 42CrM o4 Steel

Ghasem Ali Shirazi Farashah™
Metallurgy Engineer, Iran Alloy Steel Co., gh.shirazi @iasco.ir

Abstract

The evaluation of the influence of surface roughness in the amplitude of the ultrasonic
signal was studied. In this article, technique of pulse-echo by direct contact in order to
determine the presence of flaw indication was used. Samples of steel DIN 42CrMo4 with
roughness of 0,5, 2.0 and 4 p was prepared. also holes of several diameters was drilled on
the samples, which act as reference reflectors at frequencies of 2.0 and 4.0 MHz. Best
indications of reflectors were obtained at the frequencies of 5 MHz in steel samples. As
test results, the attenuation of the signal depends on the surface roughness. Spectral
analysis of signals showsthat attenuation increases as the surface roughness.

Keywords: Test, Ultrasonic, Roughness, surface, Reflector.
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Prioritization of pressuretest failuresin gasdistribution pipelines based
on Analytic Networ k Process (ANP) methodol ogy

Masoud Samadian Zakaria'’, AmirHossein Ehenzi’, Abbas Zare Karizi®
1-Ph.D. of Mechanical Engineering, Department of Technical Inspection, Tehran Province Gas Co.,
Tehran, Iran, M_Samadian@nigc-tpgc.ir
2-Ph.D. of Indudtrial Management, Department of Technical Inspection, Tehran Province Gas Co., Tehran,
Iran, ah.ehenzi @sbiau.ir
3-Department of Technica Inspection, Tehran Province Gas Co., Tehran, Iran,
abbas.zare karizy1767@gmail.com

Abstract

All the gas pipeline distribution systems, as well as the fittings and valves, should be
pressure tested by either water or air before the commissioning process to ensure the
quality of implementation and strength performance of the gas pipelines. The gas
distribution pipeline pressure test has two steps. strength hydro and leakage tests. The
strength test is performed quickly and at a higher pressure. In comparison, the leakage
test is executed at a lower pressure for a more extended period of time compared to the
strength test. The pressure level and temperature differ based on different codes for both
tests. Inthisarticle, we have discussed the causes of gas distribution pipeline test failure.
Furthermore, we used the Analytic Network Process (ANP) method to prioritize and
evaluate the roots of failures in this type of non-destructive test. Finally, the results
showed that the most common causes of pneumatic and hydrostatic test failure are
related to installed steel valve bodies and bonnet and polyethylene couplers in the gas
distribution pipeline systems.

Keywords: Hydro test, ANP, Strength test, Pneumatic test, Gas pipeline.
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I nvestigating the mechanical properties of the AZ31/SS316L joint
welded by friction welding

Mojtaba Sadeghi®’, Masoud Kasiri?, Hamid Reza Baksheshi Rad®
1-Ph.D. in Materials and Metalurgy Engineering, Research and Devel opment, Sirjan Jahan Steel Company
(SISCo), Sirjan, Iran, msg8789@yahoo.com
2-Advanced Materiad s Research Center, Faculty of Materials Engineering, Najafabad Branch, Idlamic Azad
University, Ngjfabad, Isfahan, Iran, m.kasri.a@gmail.com

Abstract

In this research, dissimilar joining of degradable magnesium alloy AZ31 to sainless steel
L 316 was investigated by rotary friction welding method. To investigate the
microstructure, mechanical properties, corrosion behavior and biocompatibility, light
microscope, scanning electron microscope, EDS chemical analysis, X-ray diffraction,
tensile and microhardness tests were used. The results showed that AZ31/SS316L
connections have complete continuity and are free of any welding defects. The
microstructure of the magnesium alloy side showed a dynamic recrystallization zone, a
thermomechanically affected zone, and a partial deformation zone, while no distinct
zones were observed on the steel side. The tensile strength of the steel/magnesium
sample was 144 MPa. The reason for the increase in hardness values from the base metal
of the magnesium alloy towards the joint, in addition to the grain refinement caused by
plastic deformation and high temperature, in the SS316L / Mg joint is the AI3Fe2 and
Al13Fe4 intermetallic compounds.

Keywor ds: magnesium AZ31, steel SS316L, friction welding, tensile strength, microhar dness.
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Comparison of sub-zero Impact Toughness of Weld M etal obtained
from E6010 and E6013 Electr odes

Hamed Sabet®’, Navid Shojaei?, Banafsheh Karbakhsh Ravari®
1-Associate prof. of Materials Engineering, Department of Materials Engineering, Karaj Branch, Islamic
Azad University, Kargj, Iran, h-sabet@kiau.ac.ir
2-MSc student of Materials Engineering, Department of Materials Engineering, Kargj Branch, Islamic
Azad University, Kargj, Iran, nshojaie75@gmail.com
3-Assistant prof. of Materias Engineering, Department of Materials Engineering, Kargj Branch, Ilamic
Azad University, Kargj, Iran, banafsheh.karbakhsh@kiau.ac.ir

Abstract

In the current research, ST37 Steel was Joined with E6010 and E6013 Electrodes by
SMAW. After samples preparation, the evolution of Microstructure was carried out by
OM and SEM in addition the Impact test were performed. The results shows that by
decreasing time and increasing Cooling Rate, the Microstructure of Weld Metal that
Welded with E6013 Electrode from Widmannstatten and Fine Ferrite has changed to
Acicular and Fine Coaxial ferrite with lower average Grain size of Weld Metal using
E6010 Electrode. Also, Welded sample with E60I0 Electrode shows smaller mean
diameter and volume fraction of Inclusions (2.3%) compared to Weld Metal using E6013
Electrode (3.6%). Additionally, Impact Energy of specimen E6010 After the Welding
process at -30°C is equal to 25.5J. meanwhile, Impact Energy of sample that welded with
E6013 is equal to 17.5J. Also, Impact Energy of specimen E6010 After 562 days of the
Welding process at -30°C is equal to 18.5J. meanwhile, Impact Energy of sample that
Welded with E6013 is equal to 8J.

Keywords: Carbon Sted, SMAW, Weld Metal, | mpact Toughness.
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Application of non-destructivetestsin post-irradiation
examination of nuclear fuel

B. Roostaii'”, J.Dabiri?, Z. Naghshnejad®
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Abstract

Non-destructive testing (NDT) has been widely used in the nuclear field and has
achieved significant success. NDT techniques are of vital use in industry and nuclear
research to understand the behavior of various components. When nuclear fuel is placed
inside the core of areactor, a chain reaction of nuclear fission begins as the reactor arts
to operate (criticality of the core). The fuel nuclei are split into fission fragments (stable
and unstable nuclei) with radiation and high kinetic energy, as well as a number of
neutrons, which can damage the nuclear fuel itself and other structural elements of the
reactor and cause extreme temperature changes, internal pressure changes,
microstructural changes or swelling in nuclear fuel. These things, together with working
conditions in a humid environment and consequences such as corrosion, can cause the
loss of the integrity of the fuel sheath and the release of radioactive materials in the
environment. Therefore, inspection of fuels and other irradiated structural materials is
very important in terms of safety, understanding the behavior of different materials and,
as a result, improving the quality of fuel and other reactor components. Since the fuel
element emits alpha, beta and gamma rays, for this reason, measurements are made under
water or in a hot cell to ensure safe conditions for users. The methods that are currently
used include non-destructive tests of visual inspection, dimensional measurement, eddy
current test, ultrasound test and neutron and X-ray radiography. With these methods, it is
possible to obtain a large amount of quantitative and qualitative information about the
behavior of the irradiated fuel element.

Keywords: non-destructive test, nuclear fuel, hot cell, post-irradiation test, eye test, dimensional test,
eddy current test, ultrasound test, radiogr aphy.
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I mproving the Quality of the Industrial | mages of Neutron Computed
Tomography with Anisotropic Diffusion Algorithm

Seyed Mohammad-Mahdi Razavi™*, Nafiseh Eraghian®, Amir Movafeghi?,
Effat Y ahaghi®, Behrouz Rokrok?
1-Department of Physics, Faculty of Science, Imam Khomeini International University, Qazvin, Iran,
emails. yahaghi@sci.ikiu.ac.ir, mortezarazavi 1334@gmail.com
2-Reactor and Nuclear Safety Research School, Nuclear Science and Technology Research Ingtitute
(NSTRYI), Tehran, Iran, emails: naraghian@aeoi .org.ir, amovafeghi @aeoi .org.ir, brokrok@aeoi.org.ir

Abstract: Nowadays, in the industrial applications, neutron computed tomography (nCT)
is used to investigate hydrogen-based materials in complex systems. The choice of the
reconstruction algorithm and the number of projections is effective in the quality of the
reconstructed image. Due to neutron scattering and some other phenomena, reconstructed
images are foggy, and have some amount of blurriness. Image processing of projections
can lead to images with better contrast and less blurriness. In this research, the
anisotropic diffusion algorithm method was used to process the projection data of a
clock. These processed data were used for reconstructing sagittal and frontal images by
Muhrec software. The results of the reconstruction of images with Muhrec software with
process data and without it show that in the initial image processing of projections with
anisotropic diffusion algorithm, the contrast value has increased twice in respect to using
built-in filters of the Muhrec software. Also, the ringing artifacts are also decreased in the
reconstructed images. The results show that anisotropic diffusion algorithm can generate
better results in sagittal and frontal images.

Keywords: neutron computed tomography, image quality, anisotropic diffusion, image processing,
Mur ec software.
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Estimation of the defect sizein the weld in industrial Gamma
Radiography by image pr ocessing
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yahaghi @sci.ikiu.ac.ir, shabar.rasooli @gmail.com
2-Reactor and Nuclear Safety Research School, Nuclear Science and Technology Research Ingtitute
(NSTRI), Tehran, Iran, amovafeghi @aeoi.org.ir

Abstract

Estimating the size of welding defects is very important in industrial inspections. Gamma
and X-ray radiography testing method are among the the nondestructive methods and
used to ingpect oil and gas pipes. In this method, internal defects of objects can be
evaluated and observed with gamma or X- rays. To estimate the size and location of
defects, it is common to use a lead ruler and a standard tool such as an image quality
index tool that has a certain size. In many cases, the quality of radiographs is low due to
the scattering of photons and some other physical reasons.. It is necessary to use a variety
of image processing methods to detect the edges for more accurate measurement. The
contragt of the radiographs can also be improved by removing the background of the
images. In this research, the wavelet method has been used to sharpen the edges for
radiographs of welded pipes with gamma rays. The different defects and their sizes have
been estimated from the processed images. The results of measuring defects show that
this algorithm has high efficiency and accuracy in measuring the sizes of pipe defects.
The results obtained from Image Quality Indicator (IQI) is close to and lead ruler method
and can be used as an effective method with image processing to estimate the size of
defects.

Keywords: defect size estimation, welding, gamma radiation, oil and gas pipes. wavelet image
pr ocessing.
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M odeling of Penetration Depth in Submerged Arc Welding Using
Artificial Neural Network

Farhad Rahmati*, Mashaghiood Aghakhani?, and Farhad Kolahan®
1-Department of Mechanica Engineering, Ferdows University of Mashhad, Mashhad, Iran
2-Department of Mechanical Engineering, Razi University, Kermanshah, Iran
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Abstract

The penetration depth, which is the distance from the surface of the plate to the bottom of
the pool or the bottom edge where melting took place, will have a decisive importance in
the strength of the weld metal. Submerged arc welding is a manufacturing process that is
directly affected by various input parameters and interactions, and these effects directly
affect the penetration depth. This research used an artificial neural network with two
hidden layers to find the relationship between process inputs and their effects on weld
penetration depth. Arc voltage (V), electric current intensity (1), electrode stick-out (N),
welding speed (S), and the thickness of the layer of nanoparticles (F) were selected as
input layer neurons and penetration depth as output layer neurons. Also, the investigation
of the effect of the input parameters on the penetration depth showed that the increased
intensity of the electric current increases the heat input to the welding pool. This, in
addition to the rise in the melting of the base metal, also increases the penetration depth.
Increasing the arc voltage increases the amount of heat input to the welding pool, but the
melting speed of the electrode does not change much, so the penetration depth increases
slightly.

Keywords: Artificial neural networks (ANNs), Modeling and Optimization, Weld geometry,
Nanoparticles, Submer ged arc welding (SAW).
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Effect of friction stir processing parameterson tensile strength,
har dness and wear behavior of AZ91 Mg alloy
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Research Tehran, Iran,

Abstract

To investigate the effect of the Friction-Stir processing (FSP) on the microstructure and
mechanical properties of AZ91 Magnesium alloy samples are prepared and processed
with rotational speeds of 1000 to 2000 rpm and traversed speeds of 50 to 100 mm/min.
The samples are adjusted to tensile tests to investigate their mechanical properties.
Results of the tensile test showed that the tensile strength of the sample processed at
1400 rpm increased from 156 MPa to 202 MPa, and the tensile strength of the sample
processed at 2000 rpm decreased from 202 MPa to 200 MPa. In the same way, at an
equal rotational speed, the tensile strength increases by increasing the traversed speed
from 50 to 100 mm/min. Based on micro-hardness tests, samples processed at 100
mm/min traversed speeds demonstrated higher hardness than others. The results showed
that tensile strength first increases and then decreases with the increase in rotational
speed and the micro-hardness after the FSP increased from 95 Hv to 100 Hv. The results
of the wear test showed that applying the friction-stirring process on the AZ91 alloy
samples has led to an increase in their wear mechanical properties compared to the initial
state.

Keywords:Friction-Stir processing, AZ91 alloy, Wear behavior, Tensile Strength, Microhar dness.
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Effect of temperature on the microstructure of M o/Ni interlayer in the
diffusion boning of Zr702 to A516 steel

Ali Pourjafar', Reza Dehmolaei?’, Seyed Reza Alavi Zaree®, Khalil Ranjbar?,

Mohammadreza Tavakoli Shoushtari®
1"-PhD candidate, Department of Materials Science & Engineering, Faculty of Engineering, Shahid
Chamran University of Ahvaz, Ahvaz, Iran, Alipourjjafar@gmail.com
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Abstract

In this study, the effect of temperature on the microstructure and reactive layer at the
interface between the Mo and Ni interlayer related to the diffusion bonding of Zr702 to
A516 low alloy steel was investigated. The joining was done using the spark plasma
sintering technique at temperatures of 900, 950 and 1000 °C for 30 minutes. Field
Emission Scanning Electron Microscope (FESEM) equipped with EDS analysis was used
to investigate the microstructure of the interfaces in various joints. I nvestigations showed
that at all temperatures, the diffusion of atoms and the formation of a continuous reactive
layer between the Mo/Ni interlayer were done at their interfaces. Two separate area are
detected in all of diffusion zones: d o, +9nimo) * Pinimo) T@n AN d o) + MOy . It
was found that by increasing the bonding temperature, new phases and compounds were
not formed in the diffusion zone, but the thickness of the reactive layer increased.
Maximum and minimum amount of diffusion depth are revealed on the samples with
1000 °C and 900 °C joining temperature respectively. The depth of diffusion was 8 and 3
microns.

Keywords: Diffusion bonding, Interlayer, Interface, reaction layer, SPDB Technique.
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Additive manufacturing of energy saving materials

M.T. Pérez-Prado
IMDEA Materials Ingtitute, Madrid, Spain

Abstract

Fe-based bulk metallic glasses (BMGs) have shown unprecedented coercivity and
magnetization saturation values and are thus envisioned as potential candidates to
increase the efficiency of electromagnetic components [1]. So far, their
commercialization as bulk components has been prevented by the lack of processing
methods that can shape them into parts for real applications. Laser powder bed fusion
(LBPF) alows to manufacture BMG parts with complex geometry while retaining an
amorphous microstructure due to high local cooling rates. However, in practice, the
thermal cycles generated in the layer-wise LBPF process tend to cause undesired
crystallization. Currently, finding optimum LPBF processing conditions that yield,
simultaneously, high densities and high fractions of the amorphous phase which, in turn,
give rise to the required mechanical and magnetic performance, remains a challenge.
This tak will describe recent work related to establishing meaningful relationships
between the LPBF processing parameters, the (micro)structure, and the magnetic
properties of commercial Fe-based BMGs. The feedstock amorphous powder is
processed using a Renishaw AM400 system with a pulsed-wave laser and then
complementary experimental techniques such as X-ray diffraction, differential scanning
calorimetry, image analysis, magnetic and micromechanical testing are used to
characterize the (micro)structural and multi-scale properties evolution with respect to the
processing parameters. Guidelines for the successful additive manufacturing of Fe-based
BMGs by pulsed laser powder bed fusion are discussed.

32



Al h
D%}’J 6" International Conference on Welding and Non Destructive Testing (ICWNDT 2024) A
N CNDT 24" National Conference on Welding & Inspection (24‘h NCWID)
Ewu th_ : th IWNT
4 13 National Conference on NDT(13  NCNDT) T
s hionproiiis  TIPNY w AT
Azarbaljan Shahid Madani Iyl & 2 National Conference on Additive Manufacturing " “The Iranian Institute of

iversi Wel & Non Destructive Testing
University elding & Non Destructive Testing

Investigating the effect of welding type on the bur n-through during the
in-service welding of T-shapejointsfor dissimilar metals

Rasoul Paran ™", Farid Vakili-tahami >, Mohamad Ali Shamsnejad®
1- Dept. of Mech. Eng., University of Tabriz, Iran, rasoul .paran76@gmail.com.
2- Associated Prof., Dept. of Mech. Eng., University of Tabriz, Iran, eemail:f_vakili @tabrizu.ac.ir
3- Dept. of Mech. Eng., University of Tabriz, Iran, alishamssa@yahoo.com

Abstract: In-service welding is one of the methods in the petrochemical, oil and gas
industries that is used to connect pipes while operating (hot-taping). For safety, in
performing this type of welding, the possibility of burn-through or hot-cracking should
be checked. Also, in order to achieve the design goals and to reduce the production costs,
the connection of dissimilar materials is used according to the environmental conditions.
In this research, based on preliminary studies on thermal and elasto-plastic theories, the
welding operation of two dissimilar steel pipesin a T-shaped joint is investigated based
on the finite element model for all types of electric arc welding methods. In this model,
the main stainless AISI 304 pipe contains the pressurized fluid flow and the branch pipe
is made of AlSI 1020 carbon steel. The initial data for the welding model are extracted
from the technical literature and with the help of the numerical solution, the temperature
and thermo-mechanical stress distribution for the critical points are determined. Then, the
obtained results are compared with the experimental data and the possibility of burn-
through is assessed. Based on these results, the model parameter for different welding
methods is calculated. Also, it has been shown that GMAW is the safest and GTAW can
be regarded as the unsafety methods to carry out the in-service welding. This is because
of the associate welding parameters used in these methods. The results of this research
can be used by craftsmen and designers in various industries.

Keywords: Welding, Dissmilar metals welding, Double ellipsoidal heat source (DEHS), Burn-
through, In service welding.
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Effects of Process Parameters on the Electrochemical Corrosion
Properties of Pulsed Laser Welded Carbon-Coated 316L Foils

M. R. Pakmanesh, M. Shamanian, S. Asghari
1'- Institute of Materials and Energy, Iranian Space Research Center, mr.pakmanesh@isrc.ac.ir
2- Department of Materials Engineering, Isfahan University of Technology, shamanian@cc.iut.ac.ir
3- Indtitute of Materials and Energy, Iranian Space Research Center, s.asghari@isrc.ac.ir

Abstract

Recently, PEM fuel cell bipolar plates made of carbon-coated AISI 316L austenitic
stainless steel have attracted a lot of attention. Parameters suitable for Nd:YAG pulsed
laser welding on the lap joint were evaluated in a simulated fuel cell environment for the
first time in this study. To this end, the parameters. peak power, pulse duration, and
frequency were optimized using the response surface methodology, and a second-order
polynomial was developed to predict the trend of corrosion current density. The
potentiodynamic corrosion evaluation proved that with a decrease in pulse duration from
3.5t0 1.5 ms, adecrease in peak power from 650 to 130 W, and a decrease in frequency
from 20 to 12 Hz, corroson current density decreased by 76%, 34%, and 18%.
According to the potentiostatic test, the optimum conditions, i.e., a peak power of 130 W
(at 2.5 ms) and pulse duration of 1.5 ms (at 390 W) were achieved at anodic current
densities of 0.77 pA/cm2 and 0.61 pA/cm2, respectively.

Keywords: PEMFC bipolar, carbon-coated AlSI 316L, electrochemical corrosion, Nd:YAG pulsed
laser welding, response surface methodol ogy,
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Experimental I nvestigation of Ultrasonic Vibrations-Assisted
GasMetal Arc Welding

Abbas Pak*, Hamid Shams?, Hamid Reza Rezaei Ashtiani®, Y ahya Choopani®’
1-Assistant Professor, Department of Mechanical Engineering, Faculty of Engineering, Bu-Ali Sina
University, Hamedan, Iran, a.pak@basu.ac.ir
2-MSc, Department of Mechanical Engineering, School of Mechanical Engineering, Arak University of
Technology, Arak, Iran
3-Assistant Professor, School of Mechanical Engineering, Arak University of Technology, Arak, Iran,
hr_rezaei @arakut.ac.ir
4-Assistant Professor, Department of Mechanical Engineering, Faculty of Engineering, Meybod
University, Meybod, Iran, Choopani @meybod.ac.ir

Abstract

In this paper, ultrasonic vibrations-assisted gas metal arc welding (UV-GMAW) has been
introduced to overcome the challenges of conventional GMAW. For this purpose, first
ultrasonic vibrations have been proposed longitudinally and uniformly perpendicular to
the weld line as an efficient method in the UV-GMAW of S7T00MC steel. Then, the
effect of ultrasonic transducer power, voltage, and feed rate parameters have been studied
on the UTS of the welded joints in the UV-GMAW of S7T00MC steel. The findings show
that the mechanical properties of the welded joints by UV-GMAW have been
significantly increased under the conditions of high ultrasonic transducer power, low
voltage, and high feed rate. Furthermore, the results of the comparative study show that
the value of UTS of the welded joints by UV-GMAW is more than those of the welded
joints by GMAW 40.47%. This is because of the effect of ultrasonic vibrations which
change the microstructure of ST00MC steel from coarse-grained dendritic to fine-grained
dendritic.

Keywords: GMAW, UV-GM AW, S700M C steel, UTS, Microstructure.
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Structural integrity to preserving physical assets and estimating the
remaining life of equipment in the oil, gas, petrochemical and power
plant industries based on FFS assessments

Farzad Pahnaneh™ , Shahabedin Zangeneh?, Farid Nagimi®
1-Department of Materials Engineering, South Tehran Branch, Idamic Azad University, Tehran, Iran.
2-Department of Materials and Textile Engineering, Faculty of Engineering, Razi University,
Kermanshah,lran.
3-Advanced Materid s Research Center, Materials Engineering Department, Najafabad Branch, Idamic
Azad University, Najafabad, Iran

Abstract

Inspection is a critical aspect of integrity management, and interpreting inspection
findings to inform repair and mitigation planning is vital for effective integrity
management. Fitness-for-service (FFS) is a quantitative engineering assessment used to
demonstrate the structural integrity of defective equipment operating under conditions
that could lead to failure. The APl 579-1/ASME FFS-1 standard is an efficient
framework for evaluating various defects in process equipment such as pressure vessels,
pipelines, and storage tanks. This standard mandates periodic inspections and outlines
ingpection procedures in accordance with design codes and in-service inspection
standards. The APl 579 standard categorizes defects and provides three levels of
evaluation methods. Based on this standard, decisions regarding equipment maintenance,
replacement, or repair are made. Level 3 assessment, which involves simulation using
specialized software, often indicates that damaged equipment can continue to operate
without issues, as demonstrated by the FAD diagram.

Keywords: fitness-for-service, APl standard, FFS assessment, pipes and pressur e vessels.
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Microstructur e evolution during welding of high entropy alloys

Joao Pedro Oliveira
NOVA University of Lisbon, Faculty of Science and Technology, Caparica, Portugal

Abstract

Welding is part of any structura engineering component. When it comes to high
entropy alloys, welding is still in its infancy. Where we will show that the selection of
the filler metal during gas metal arc welding of high entropy alloys can drastically
influence the microstructure, phase composition, and mechanical response of the
welded joints. By combining advanced microstructure characterization,
thermodynamic modeling, and mechanical property assessment it is possible to tune
the mechanical performance of the joints depending on the targeted application.

Keywords: Welding, High entropy alloys, Mechanical performance.

27



B\ h
D%E"] 6" International Conference on Welding and Non Destructive Testing (ICWNDT 2024) A
N CNDT 24" National Conference on Welding & Inspection (24‘h NCWID)
W 1+ v e IWNT
' [N - 13 National Conference on NDT(13  NCNDT) T
ol T ke g o181 i AT
Azarbaljan Shahid Madani Iyl & 2 National Conference on Additive Manufacturing " The tranian Institute of

iversi Wel % Non Destructive Testing
University elding & Non Destructive Testing

Additive manufacturing of Al5754/Fe composite by friction stir method

A. H. Nasrollahi, M. Movahedi
1-MSc student, Department of Material Science and Engineering, Sharif University of Technology,
amir.h.n.1378@gmail.com
2-Associate Professor, member of the Department of Materia Science and Engineering, Sharif University
of Technology, m_movahedi @sharif.edu

Abstract

Due to the unique characteristics of the 5XXX series aluminum alloys, such as high
strength-to-weight ratio and corrosion resistance, the composite manufacturing of these
alloys has been under scrutiny. Therefore, friction stir additive manufacturing method,
which is a novel method for layering sheet metal with high operational capacity and
without the drawbacks of fusion additive manufacturing methods, has been proposed for
achieving complex designs. The ultimate goal of this study is to fabricate a composite in
the 5754-aluminum matrix using Fe powder through friction stir additive manufacturing
(FSAM) method to enhance the mechanical properties. In order to address the existing
challenges, the most significant of which is the optimal distribution of reinforcing
particles and the resulting property dependency, the effect of the pass number between
layersis investigated. It has been observed that with an increase in the number of passes
from one to three, the distribution of the reinforcing powder has occurred more
effectively and symmetrically in the stirred zone, resulting in a significant reduction in
particle agglomeration. Moreover, compared to the process involving a single pass,
which did not improve the properties, three passes pf process led to an improvement in
mechanical properties compared to the base metal. Additionally, the intermetallics of
Al3Fe and AI5Fe2, which result in in-situ composite production, have been identified
through structural analyses.

Keywords: Friction stir additive manufacturing, Al-Fe composite, In-situ compaosite, | ntermetallic,
Microstructure, M echanical properties.
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I nvestigating the effect of pin shape on the mechanism of material
transfer in friction stir welding

Farbod Nahani*, Javad Milani®, Faraz Omid Bakhsh®
1-Master of Mechanical Engineering, Faculty of Engineering, Idamic Azad University of Tabriz, Iran
farbodnx@gmail.com
2-PhD of welding, Arad Metallurgical Consulting Company, Tabriz, Iran javad.milani.65@gmail.com
3-Assistant of Professor, Faculty of Engineering, Islamic Azad University of Tabriz, Iran
f.omidbakhsh@gmail.com

Abstract

One of the most effective methods for welding aluminum alloys, which is increasingly
used in today's industries, is the friction stir welding method. The quality of the resulting
weld is mainly influenced by the material transfer mechanism during the movement of
the tool. In this research, it has been tried to investigate the direct effect of the tool
movement speed with a cylindrical pin in the material transfer mechanism. For this
purpose, copper foil was placed as a marker inside the samples, and after welding, the
samples were examined with the help of visual inspection, radiography, metallography,
and the use of Cloud of Points in the welding area. The results show that by increasing
the linear speed of the tool, the quality of the welding area improves due to the reduction
of defects and the increase of material transfer.

Keywords: Material transfer, Friction stir welding, Pure aluminum.
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Multi-metal Laser Powder Bed Fusion:
Processes, M aterials, Challenges

Hadi Moutablaleh
PhD candidate, University of Twente, Netherlands, h.moutabl aleh@utwente.nl

Abstract

Significant progress has recently been achieved in the field of multi-material metal
Additive Manufacturing (MMAM), largely due to innovative advancements in AM
techniques that enable the printing of two or more materials within one single part. The
key objective in this processing is achieving multi-functionality by integrating a second
or more materials. The second desired functionality can be higher strength, ductility,
and/or higher electrical-thermal conductivity suitable for customized industrial
applications. This review talk discusses the current processes, materials, and challenges
regarding the bonding mechanisms and interface properties of produced alloys using
Laser Powder Bed Fusion Technologies (LPBF). The main outcome suggests applying
adaptive dynamic process parameter settings as volumetric energy density input for
different layers at the interface, near interface, and bulk area to avoid cracks and other
energy-related defects. Optimizing alloy composition using equilibrium and Scheil
solidification phase diagrams to avoid unwanted intermetallic phase formation at the
interface is necessary for understanding associated mechanisms for phase formations at
the interface. This study can help researchers to understand the opportunities and
challenges for some material combination, and to provide customized industrial
applications for their selected pairsin the future.
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Non-homogeneous connection of Crossing part made of Hadfield steel
toarail part made of R260 steel

Mohammad Mottaghipour®, Mohammad Malekabadi?, Sadegh Ebadi™
1-Chief Executive Officer of Iran Rail Industries Devel opment Company (IRID), Mottaghi pour@iridco.ir
2- Engineering and Devel opment Manager of Iran Rail Industries Development Company (IRID),
Mal ekabadi @iridco.ir
3-Research and Devel opment Expert of Iran Rail Industries Devel opment Company (IRID),
Ebadi @iridco.ir

Abstract

The presence of gaps and discontinuities in railway lines has always created problems in
terms of safety and ease of transportation, so that it is practically impossible to increase
the speed of traffic on such lines. Most of the rail accidents happen in the area of the
turnouts where the train changes from one line to another. Rail turnouts are made of
about 150 types of pieces, among which the Crossing part, which is also known as the
heart of the turnout, is of great importance. The monobloc Crossing part is made by
casting method and made of high manganese or Hadfield steel, which should have a
completely austenitic structure. Considering that at temperatures above 250 degrees
Celsius, grain boundary carbides are formed in the microstructure of this part, welding of
this part requires special arrangements and equipment. Also, on the other side of this
connection (welding), the rail is made of R260 carbon steel with a completely perlite
structure, which must be welded using preheated and high temperature operations. Due to
the fact that the materials of these parts are completely different, this connection is
considered to be in the category of non-homogeneous welding and the welding is
inspired by the narrow gap welding method, according to the welding geometry. The
present research investigates and studies the properties of this connection according to
EN 14587-3 standard.

Keywords: Non-homogeneous Connection, Railway Crossing, Hadfield Steel, R260 Rail Steel,
Narrow gap welding.
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Effect of 3D printing alignment on TL P bonding properties of PH17-4
mar tensitic stainless steel fabricated by L PBF process
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1" M.S. Student, College of Materials Engineering and Metallurgy Y azd University,
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Abstract

The Laser Powder Bed Fusion (LPBF) is an additive manufacturing (AM) process that
can manufacture complex geometry parts with high precision. The current research aims
to address the issue of dimensional limitation of parts produced through additive
manufacturing. Specifically, it focuses on examining the impact of the build direction on
TLP bonding with the BNi3 interface layer on 17-4PH stainless steel, manufactured
through the L-PBF method in two directions. paralel and perpendicular to the
manufacturing direction. Microstructural studies and XRD phase analysis showed that
the perpendicular and parallel faces to the manufacturing direction contain the same
phases of Fe2 and siliceous deposits Cu3Si. The sample bonded parallel to the
manufacturing direction presents a microstructure with a smaller grain size and a larger
DAZ zone width than the one perpendicular to the manufacturing direction, which is
caused by grain boundary penetration in the sample bonded in the parallel direction.

Keywords. Additive Manufacturing, Selective Laser Mélting, Transient Liquid
Phase, PH17-4, Microhar dness, Microstructure.
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Advancementsin Laser Powder Bed Fusion of Non-Weldable
Superalloys. CoNi-Based High Entropy Superalloy
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* Corresponding author: amohammadzadeh@maragheh.ac.ir

Abstract

This research presents the development and characterization of an innovative CoNi-based
high entropy superalloy optimized for Laser Powder Bed Fusion (L-PBF) technology.
Leveraging principles of high entropy alloys (HEAS), the alloy composition comprising
Co, Ni, Cr, Al, V, Ti, Ta, and W is tailored to meet the rigorous demands of sustainable
applications. Through a systematic investigation of process parameters, a process
window is established to achieve parts with superior mechanical properties, including
tensile strength exceeding 1 GPa and ductility exceeding 30% at room temperature in as-
built condition. Additionally, compression tests reveal remarkable yield strength
retention up to 700°C. Microstructural analysis (based on EBSD and TEM) confirms the
formation of a single-phase fcc solid solution without any topologically close-packed
(TCP) phases and remarkable segregation, highlighting the alloy's crack-resistant nature
and high density achievable via L-PBF. The alloy's design principles, supported by
calculation of phase diagram (CALPHAD) using HEA database, underline its potential
for high-performance component production in critical industries.

Keywords: Laser Powder Bed Fusion, CoNi-Based High Entropy Superalloy, CALPHAD.
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The necessity of the independence of the field of welding in the
Engineering Council

Alireza Mehrafshar, Zahra Baghdadi
1-Alireza Mehrafshar isfrom Iran and welding engineer of Mammut World, Ar.Mehrafshar@gmail.com
2-Zahra Baghdadi is from Iran and Teacher training student in Qazvin, Zahra.Baghdadi1382@gmail.com

Abstract

In the division of construction materials and tools, we can safely say that metals are one
of the most used elements in this grouping. Metals are used since the beginning of
building construction as an element that has various mechanical properties such as
ductility, tensile and pressure resistance, elastic and plastic strain limits, etc. in a
favorable way. These cases of using fencing and meshing of the foundation of the
building and continue up to the roof and gable and in all stages can be used as the main
components of the skeleton or branches of fluids or as partial components in the overall
structure, with different geometric shapes such as bars Harness and column plates or
wind braces, rigid foundations, etc. are used. All connections are used in two types.
temporary connections or in a much wider range in permanent form which is in the form
of welding. These connections are the guarantee of bearing many live and dead loads,
and it is very important to ensure the accuracy of its implementation in normal conditions
and in the face of natural disasters. It is the responsibility of the engineering system to
determine the methods and standards, the principle of supervision, as well as to confirm
the qualifications of the supervisors themselves. In examining the twenty-two topics of
the engineering system, we come across very important cases of the welding process,
which requires a structural revision of this noticeable branch. The most important of
which can be called welding inspection by specialists of this specialized branch. Because
this gap, apart from social issues, doubles the human and financial damages caused by
the destruction of buildings during natural disasters.

Keywords: Engineering system organization, engineering system topics, welding engineering field,
engineering system qualification deter mination, welding inspection in building, engineering system
tedt, I sfahan Welding Association.
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An investigation on local change in hardness of friction stir

processed st37 steel
Behnam Mashaghi, Mohammad Ali Saeimi Sadigh, Moosa Sgjed

1- Masters student, mechanical engineering, University of Shahid Madani Azarbayjan, Iran,
Behnam.mashaghi.1377@gmail.com

2- Assaciate Professor, Mechanical engineering, University of Shahid Madani Azarbayjan, Iran,
Saeimi.sadigh@azaruniv.ac.ir

3- Assistant Professor, Mechanical engineering, University of shahid madani azarbayjan Shahid
Madani Azarbayjan, Iran, Sajed@azaruniv.ac.ir

Abstract

This research is about increasing the surface hardness of ST37 steel by using the method
of friction stir processing, which was done in two cases using cooling the with soap and
water and without using cooling. The tool used has a pin and the rotational speed is 1000
rpm. An increase in hardness can be seen in the results of the tests. In the test using
cooling with soap and water, the increase in the surface hardness of the sample is 4.37%
and the case without cooling is 10.9%.

Keywords: Friction stir processing (FSP), Har dnessincreasing, Steel ST 37, Stability.
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Effect of tool rotational speed on the mixed mode fracture strength of
dissimilar friction stir welded aluminum alloys

H. R. Maleki'*, B. Abazadeh?, F. Pashmforoush®, F. Ahmadzadeh®

1- Assistant professor, Mechanical Eng. Dept., university of Bonab, Iran hrezghimal eki @ubonab.ac.ir
2-Associate professor, Mechanical Eng. Dept., university of Bonab, Iran
abazadeh@ubonab.ac.ir
3-Associate professor, Mechanical Eng. Dept., university of Maragheh, Iran
f.pashmforoush@maragheh.ac.ir
4-M Sc, Mechanical Eng. Dept., university of Maragheh, Iran
ahfarzin@gmail.com

Abstract

The friction stir welding (FSW) process was introduced in 1991 by the UK Welding
Institute known as TWI. In this method, no filler material is used to connect two metals,
rather, this thermal friction is the result of a special rotating tool that is used for welding
different parts. By rotating this cylindrical tool and sinking it into the line of connection
between two metals, friction and disturbance are created, and at the same time, heat and
pressure also rise in this place to prepare the conditions for the welding of two metals.
During the last two decades, a large number of researches have been carried out to
investigate the mechanical properties and microstructure of joints made from several
similar and dissimilar alloys. Crack growth resistance of such joints under tensile, shear
and mixed loading is an important design parameter to evaluate the lifetime of welded
parts in friction stir welding. However, a literature review shows that there is limited
research on combined mode I/11 in FSW welding. Therefore, to fill this research gap in
this research, tensile and fracture strength in dissimilar FSW welding of
AA5083/AA5052 aluminum alloys are investigated experimentally. For this purpose, one
of the efficient parameters as pin rotation speed, has been selected as welding variable
parameter. After carrying out the welding by three different rotation speeds, the samples
of tensile test and cracked mixed mode fracture tests are performed to determine the
effect of considered parameter on the tensile and fracture strength of joint.

Keywords: friction stir welding, Aluminum 5052, Aluminum 5083, mixed mode fracture, tensle
strength.
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Welding of AISI’10M g Alloy Produced by Additive M anufacturing
M ethod to AAS083 Alloy by Friction Stir and M echanical Properties
I nvestigation

Tevfik Kigikomeroglua, Serkan Karakasa, Y asar Serta, Hiiccet Kahramanzadea, Gurel
Camb
1-Karadeniz Technical University, Faculty of Engineering, Department of Mechanical Engineering, 61080
Trabzon, Turkey (tkomer @ktu.edu.tr)
2-biskenderun Technical University, Faculty of Engineering and Natural Sciences, Department of
Mechanical Engineering, 31200 iskenderun-Hatay, Turkey (gurel.cam@iste.edu.tr)

Abstract

Nowadays, with the widespread use of additive manufacturing applications, it has
become important to join the parts obtained from this production method with other
materials. In this study, it was aimed to investigate whether the AISi1OMg alloy
produced by additive manufacturing can be joined to the AA5083 alloy, which is widely
used in industrial applications, by friction stir welding (FSW) method. In this context,
sheets produced in dimensions of 200x50x4 mm3 were used. FSW was performed using
a tool with triangular pyramid geometry with a rotation speed of 800 rpm, at a traverse
gpeed of 85 mm x min-1, and a pressure force of 7 kN. The tilt angle of the FSW tool
was kept constant at 2°. FSW was performed using X40CrMoV5-1 (1.2344) hot work
tool steel consisting of a shoulder with a diameter of 18mm and a 24° cone angle. After
the FSW, the specimens were taken from the joint areas to investigate the structural and
mechanical properties. It is observed that a very fine-grained structure emerges in the
mixing region. The tension test specimens were taken from the FSW zone parallel to the
welding direction by wire-electron discharge machine (EDM). Tensile tests were
performed using the shape of a dog-bone specimen which in accordance with the ASTM
E8. The tests were carried out usng a tensile teser a a 1x10-3 s1 strain rate.
Evaluations were performed by comparing the findings with the base materials.

Keywor ds: Additive Manufacturing, Friction Stir Welding, AISi10M g, AA 5083.
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I nvestigating effects of parallel gap resistance micro-welding process
parameters on weld strength of joints between silver wire and gold-
coated substrate by response surface method

Mohammad Amin Khosravi'’, S. Javid Mirahmadi?, Mohsen Hamedi®
1-M.Sc. Graduate, University of Tehran, Iran, m.amin.khosravi @ut.ac.ir
2-Invited Researcher, University of Tehran, Iran, javidmirahmadi @gmail.com
3- Professor, University of Tehran, Iran, mhamedi @ut.ac.ir

Abstract

The industrial imperative to downsize components while maintaining strength to reduce
material consumption and production costs has garnered unprecedented attention. In
response, the parallel gap resistance welding method, a type of resistance welding, has
been under recent scrutiny to meet these demands. This welding technique finds
applications in the production of printed circuit boards, solar cells, and the electronics
industry. Upon reviewing previous studies, it was observed that the impact of various
parameters of this welding method on the strength of joints, especially in the connection
of silver wires to a gold-coated substrate, has not been thoroughly investigated.
Therefore, this research focuses on examining the tensile shear strength of the weld for
connecting 310 um silver wires to a 3-um-thick gold layer on a substrate. In the pursuit
of maximum strength, the Response Surface Methodology (RSM) based on a central
composite design was employed. The independent variables included welding voltage
(2.9, 2.1, and 2.3 volts), welding time (100, 150, and 200 milliseconds), and electrode
force (14.7, 19.6, and 24.5 Newtons). The results demonstrated that the highest weld
strength occurred a the parameters of 2.3 volts, 200 milliseconds, and 24.5 Newtons,
with a strength value of 20.68 Newtons. Furthermore, the impact level of the parameters
on weld strength was found to be in the order of welding voltage, electrode force, and
welding time, respectively.

Keywords: parallel gap resistance welding, weld tensile shear test, response surface method.
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Effect of Substrate surface quality on the Properties of
Stud welded joints

Sajjad Khavari'’, Masoud Mosallaee?, Hadis Sadat Khorram®, abdolsaheb Keshtkar®,
Mohammad Hedayati Ayandeh®

1*-BS student, Materids science group, Yazd university, sajadkhavari2332@gmail.com
2- Associate professor, Material's science group, Y azd university, mosal @yazd.ac.ir
3- BS student, Materials science group, Y azd university, khoramhadis15@gmail.com
4- Educator, Department of Materials and Metallurgical Engineering, Technical and Vocational University
(TVU), Tehran, Iran ,A-keshtkar@tvu.ac.ir
5- PhD gudent, Materials science group, Y azd university, m.hedayati.ayandeh@gmail.com

Abstract

In this research, the effect of surface quality of the substrate on the characteristics of stud
welded on plain carbon steel plates was investigated. Therefore, 2 mm thick AlSI-1006
sheets in two different surface preparation (without any preparation and acid washed)
were subjected to stud welding using M6x40mm2 studs. The microstructural
investigations of the joint cross section indicated the formation of ferrite grains with
columnar morphology in the welding metal and limited structura changes in the HAZ.
Microstructural studies indicated that athough surface quality of the substrate has no
significant effect on the microstructure of the joint, but has noticeable influence on the
formation of the lack of fusion defect (LOF) in the joint area. Acid washing of substrate
causes reduction of LOF in joint zone to less than 40%, while the LOF in the welded
samples without surface cleaning was more than 80% of the joint width. Examining the
welding parameters showed that with the increase of welding voltage, LOF in the joint
decreases to less than 20%. The evaluation of the bending strength of the stud welded
samples showed that despite the LOF at the joint, stud welding with voltages higher than
the critical value causes the formation of stud welds with appropriate strength that are
accepted according to the 1SO-14555 standard.

Keywords: Stud welding, surface quality, structure, bending strength.
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Additive manufacturing of high entropy alloys, microstructure,
manufacturing and outlook

Arash K hakzadshahandashti”, Alimohammad Fazeli Tehrani, Mohsen Pirmohammadi
R&T V.P., Mapna Group, Iran, Khakzad a@mapnagroup.com

Abstract

the idea of alloying by multiple principle elements with equiatomic concentration has led
to introduction of a new class of materials. These materials are entitled high entropy
aloys. High entropy alloys have the potential to substitute metallic alloys in aerospace,
automotive and power generation industries due to superior mechanical and
environmental properties. Additive manufacturing of high entropy alloys avoids
formation of undesirable intermetallic phases due to high solidification rates. In this
study, different aspects of high entropy alloys manufacturing and characterization was
investigated. A brief patent analysis was performed to discover frontiers of the field. It
was found that many projects has already defined to study the feasibility of
manufacturing geometrically complex parts. It is concluded that there is a significant gap
in the atomic scale characterization and mechanical properties compared to conventional
AMed alloys .

Keywords: Additive Manufacturing, High Entropy Alloys, Patent Analysis, Microstructure.
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Dissimilar friction stir welding of admiralty brass tube alloy to 90/10
copper -nickel tube-sheet alloy and evaluation of mechanical behavior

Mohammad Karami', Abdoulmajid Eslami®, Morteza Shamanian®
1- Magter student of Isfahan University of Technology, Isfahan, Iran, m.karami@ma.iut.ac.ir
2- Associate Professor of Isfahan University of Technology, Isfahan, Iran, m.edami@iut.ac.ir
3- Professor of Isfahan University of Technology, Isfahan, Iran, shamanian@iut.ac.ir

Abstract

In this study investigated the microstructure and mechanical properties of friction-stir
welded admiralty brass tubes to 90/10 copper-nickel tube sheets. The Microstructural and
mechanical properties of the weld zone were investigated using optical microscopy and
shear punch test. Microstructural regions of the base metal (BM), thermo-mechanically
affected zone (TMAZ), and stir zone (SZ) were observed in both admiralty brass and
copper-nickel 90/10 alloys. However, the heat-affected zone (HAZ) was not observed in
either alloy due to high thermal conductivity and low heat input during friction stir
welding. An investigation of the mechanical properties of the welding zone found that
this zone has a strength equal to the strength of the admiral brass tube. In addition to
sealing, it can be used as a strength weld in the desired applications.

Keywords: Admiral brass, 90/10 copper -nickel, friction-stir welding, Shear punch test.
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I mage Reconstruction of Oil and Gas Pipelines Gamma-ray Limited-
Number-Detector Computed Tomography Using FBP Algorithm

Mostafa Kabir', Hossein Afarideh?’, Mitra Ghergherechi®, Jong-Seo Chai*
1-Ph.D. Candidate, Amirkabir University of Technology (Tehran Polytechnic), Tehran, Iran,
m.kabir @aut.ac.ir
2-Full Professor, Amirkabir University of Technology (Tehran Polytechnic), Tehran, Iran,
hafariden@aut.ac.ir
3-Associate Professor, Sungkyunkwan University, Suwon, South Korea, mitragh@skku.edu
4-Full Professor, Sungkyunkwan University, Suwon, South Kores, jschai @skku.edu

Abstract

Nowadays, industrial tomography is one of the advanced methods of non-destructive
testing of oil and gas pipelines. Contrary to conventional radiographic methods, which
produce a super-positioned two-dimensional image of the pipe and its contents, this
method offers a picture of the entire pipeline section, allowing an assessment of
corrosion and scale accumulation in the pipeline wall to be more accurate. In this article,
the recorded gamma rays in the detectors were measured with the Monte-Carlo
computational method from transmitted gamma rays from the Cobalt-60 source. 4 test
phantoms including 2 standard phantoms and two phantoms of real pipelines made of
carbon steel (0.6%) and calcite and anhydrite scale materials were investigated. The
projections were taken on 14 detectors with an angular step of one degree and in three
sub-angles. Filtered back-projection (FBP) algorithm was used to reconstruct phantom
and pipeline images. In this research, the hamming filter is employed to reduce image
noise. An evaluation of the RMSE index was conducted to determine the reconstruction
error, and an analysis of the contrast parameter was performed after the image
reconstruction was completed. The results have shown an acceptable agreement between
the image reconstruction results and real phantoms. Thus, the FBP algorithm delivers
very good results for the LNDCT technique, particularly when large volumes of
projections are acquired.

Keywords: Non-destructive testing, Corrosion diagnosis and evaluation, Computed tomography,
FBP algorithm, Pipeline
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Investigating the Application of Industrial X-ray Micro-CT Devicesin
the Evaluation of M anufactured Parts Using the Additive

M anufacturing (With the Wor king Experiences Transfer with the p-CT
Device of Laboratoario TESI at University of Padova-ltaly)

Mostafa Kabir', Hossein Afarideh?’, Simone Carmignato®, Filippo Zanini®,
Mitra Ghergherechi®, Jong-Seo Chai®
1-Ph.D. Candidate, Amirkabir University of Technology (Tehran Polytechnic), Tehran, Iran,
m.kabir @aut.ac.ir
2-Full Professor, Amirkabir University of Technology (Tehran Polytechnic), Tehran, Iran,
hafariden@aut.ac.ir
3-Full Professor, Department of Industria Engineering, University of Padova, Padova, Italy,
simone.carmignato@unipd.it
4-Assistant Professor, Laboratoario TES! at Rovigo, University of Padova, Italy, filippo.zanini @unipd.it
5-Associate Professor, Sungkyunkwan University, Suwon, South Korea, mitragh@skku.edu
6-Full Professor, Sungkyunkwan University, Suwon, South Korea, jschai @skku.edu

Abstract

In recent years, micro-tomography, or the so-called X-ray micro-CT (u-CT) has become
a well-known method for testing and analyzing parts manufactured by the additive
manufacturing method. These applications especially focus on measuring dimensions in
order to match internal and external dimensions and analysis of discontinuities like
porosity Non-destructively as well as surface conditions and reverse engineering
accurately. While this non-destructive analysis method has gained attention among
additive manufacturing researchers and engineers, its capabilities have not yet been fully
explored and are till under development. A summary of the various ways in which
additive manufacturing has used this technique is presented in this article. There is an
overview of the practicality and limitations of many of these newly developed methods.
The review concludes with insights into the most time-efficient and cost-effective ways
to use micro-CT for a variety of additive manufacturing applications from R&D to
industrial production, with suggestions for scanning strategies for different types of
analyses. Moreover, this study refers to the author's valuable experience at University of
Padova, Italy, studying micro-CT devices at the TESI laboratory for research and
development on additive manufacturing tools, and transferring knowledge and
experience.

Keywor ds: Additive manufacturing, Micro-CT, Non-destr uctive Evaluation, Dimensional metr ology.
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Fabrication of PL A based composites through the employment of
3D printing for biological applications

Samaneh Jahanbazi, Seyed Mahdi Rafiaei
Materials Engineering Group, Golpayegan College of Engineering, Isfahan University of Technology,
Golpayegan 87717-67498, Iran, s.rafiagl@iut.ac.ir

Abstract

Hydroxyapatite is a calcium phosphate that is a very important ceramic applicable in
biomaterials. Nano hydroxyapatite has been considered as a biological material for the
use in body implants due to its similarity in size, crystallography and chemical
composition with human hard tissues. In this research, hydroxyapatite was produced by
combustion synthesis method and then it PLA/HA composites were manufactured via 3D
printing method. Hydroxyapatite nanoparticles were prepared using calcium nitrate,
ammonium phosphate, urea and nitric acid. In the continuation of the research, XRD was
used to evaluate the phase structure of the produced hydroxyapatite and biodegradability
test was also taken from PLA+ 10 wt% HA compounds. From the FTIR analysis, the
presence of carbonyl and phosphate groups in the PLA/HA composite were confirmed.

Keywords: Hydr oxyapatite, Combustion Synthesis, Composite, 3D Printer.
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I nvestigating the metallurgical properties of joining austenitic stainless
steel to plain carbon steel
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H.Bakhtiari@merc.ac.ir

4-Assistant Professor, Faculty of Engineering, Khorasghan Branch, Ilamic Azad University, Isfahan, Iran:

A.saadat@iaumajlesi @ac.ir

Abstract: In this research, the metallurgical properties of dissimilar joining of austenitic
stainless steel A182 Gr 316L to plain carbon steel A333 Gr6 were investigated using
filler metals E309, ER309, E316L and ER316L. The results of the metallographic test
showed that the microstructure of both 316L and 309 weld metals included skeletal delta
ferrites in the austenite field and had FA type solidification. The Scheffler diagram of
both ER316L and E309 welds showed the formation of ferrite in the weld metal in the
amount of 3-4%. The HAZ zone of A333 base metal, in both our welds, in the area close
to the weld metal, had a rough microstructure of acicular ferrites, Widmann-Statten and
bainite, while in the area near the base metal, the microstructure was observed in the
form of homogeneous ferrite-pearlite.

Keywords: Dissimilar welding, Austenitic stainless steel, Simple carbon steel (low temperature),
Microstructure.
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Effect of using constant physical propertiesrelative to temperaturein
finite element modeling of laser welding of Q345 steel

Hamed Halimi Khosroshahi®”, Farid Vakili Tahami?
1*- PhD in mechanica engineering, University of Tabriz, Iran, halimi@tabrizu.ac.ir
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Abstract

In this study, the effect of using constant and variable physical properties relative to
temperature in modeling temperature fields during laser welding of Q345 steel, utilizing
the finite element method, has been investigated. A finite element model is developed for
a 1 mm thick Q345 steel sheet subjected to laser beam energy in butt welding
configuration. The sensitivity of the results to the finite element model mesh number is
examined, and an optimal meshing strategy is determined for simulation purposes. To
simulate the laser effect, a three-dimensional heat source model representing a conical
shape with Gaussian distribution, moving at a constant speed to perform welding, is
employed. Finite element modeling is conducted under various conditions, including:
states with all temperature-dependent properties, all properties constant, constant density,
constant thermal conductivity, and constant heat capacity. Our findings indicate that
utilizing constant density yields an approximate 1.5% error, constant thermal
conductivity results in a roughly 2% error, constant heat capacity introduces
approximately a 10% error, and employing all constant properties leads to an
approximately 8% error in the calculation of the maximum temperature.

Keywords: Laser Welding, Q345 Sted, Finite Element Method.


mailto:halimi@tabrizu.ac.ir
mailto:f_vakili@tabrizu.ac.ir

0

ﬁj
é

th
6 International Conference on Welding and Non Destructive Testing (ICWNDT 2024) A
th th
EN@T 24~ National Conference on Welding & Inspection (24 NCWI)
W 1+ v e IWNT
4 13 National Conference on NDT(13  NCNDT) T
nd U%fﬁdbﬁhld;gf
T & 2 National Conference on Additive Manufacturing The Iranian Institute of

iversi Wel % Non Destructive Testing
University elding & Non Destructive Testing

77244_

Sl 53T e duge olEI1S

=)

Azarbaijan Shahid Madani

Study of the Effect of Friction Stirring Process (FSP) on the M echanical
Properties of AZ91 M agnesium Alloy

Hossein Haghsirat™?, Mostafa Kabir®
1-Master of Engineering, Civil Aviation Technology College, Tehran, Iran, weldingcenter.ir@gmail.com
2-CEO, Nazeran Joosh Alborz Company, Karaj, Alborz, weldingcenter.ir@gmail.com
3-Ph.D. Candidate, Amirkabir University of Technology (Tehran Polytechnic), Tehran, Iran,
m.kabir @aut.ac.ir

Abstract

In this study, the effect of aging on the microstructure and mechanical properties of
AZ91 dloy, which had been formed by FSP, was investigated. This objective was
pursued by subjecting FSP-treated samples to the aging process at a temperature of
175°C for 10 hours. The microstructure of this alloy was observed using optical and
scanning electron microscopy. The results indicated that the secondary phase particles
(Mg17Al12) B in the FSP-trested sample were fragmented, and through aging, they
transformed into a spherical shape, contributing to an increase in hardness. It was also
observed that hardness precipitates were formed in the mixing zone due to the
implementation of FSP and aging. While the precipitates in the FSP process were of a
discontinuous nature, continuous and discontinuous precipitates were observed in
microstructural studies, contributing to the overall increase in hardness.

Keywords: Magnesium alloy AZ91, FSP process, secondary phase, aging.
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Abstract

The objective of this research is to design the connection of the centrifugal compressor
impeller using the Slot welding method and investigate the effect of the post-weld heat
treatment on the mechanical properties of 34CrNiMo6 stedl. In this study, for connecting
the blades to the hubs, considering initial calculations and previous experience, an
independent connection design was considered. Initially, the welding of the blades to the
hubs was done only by executing the Slot connection design without filler welding. After
performing the Spin Test, cracks were observed in the welding area. In the second stage
of the connection design, in addition to implementing the Slot design, a fillet with a
suitable size was considered using a copper backing strip. After completing the
manufacturing stages, the Spin Test was performed according to APl 617 standard.
Alongside determining the appropriate connection design for the impeller, post-weld heat
treatment operations were also considered to ensure that the mechanical properties meet
the acceptable standard requirements. In the sample with the second-stage welding
connection design and with post-weld heat treatment at 720°C, the hardness reached 219
HV with an increase in the heat treatment temperature, which is acceptable according to
the NACE MRO0175 standard.

Keywords: Impeller, Siot Welding, post-weld heat treatment, M echanical Properties.
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Abstract

Al- and Mg-alloys are continually attracting significant interest for use in lightweight
structures in aerospace and automotive applications owing to their low density and
excellent combination of mechanical and corrosion properties. The demand for joining
these alloys in dissimilar configurations to produce both the butt- and lap-welded jointsis
also increasing in various transport industries. This growing demand for lightweight
materials in transport industries has triggered extensive research on joining dissimilar
aloys, particularly Al and Mg alloys (Al/Mg), in recent years.

Although both alloys have some difficulties in welding such as porosity formation,
cracking, and mechanical property deterioration, various fusion (e.g. arc, laser, and
electron beam welding) and solid-state joining techniques (e.g. friction stir welding) are
used to join these alloys in similar combinations. However, joining these dissimilar
aloys is very challenging. The main obstacle that hinders progress is the formation of
brittle intermetallic compounds (IMCs). This problem is more exaggerated in fusion
welding due to the much higher heat inputs involved. Friction stir welding (FSW) is a
promising technique for joining Al/Mg alloys, as it avoids the melting of the base metals,
leading to refined microstructures, higher joint quality, and reduced porosity and
intermetallic formation. However, undesirable IMCs also occur in this solid-state
technique. Several novel weld strategies have recently been developed for mitigating and
thinning IMCs forming in the stir zone, thus improving joint performance. This paper
will discuss these novel approaches, which can employed in FSW to achieve sound joints
with acceptable mechanical properties.

Keywords: Dissimilar joining, Friction stir welding (FSW), Weld strategies, Intermetallics, Hybrid
welding, Ultrasonic vibration
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Abstract

In this research, surface composite AI1050 with MoOs reinforcement with particle size
below 100 micrometers was produced and the properties of microstructure, wear
resistance and micro hardness were investigated and reported. results after 4passes of the
friction stir processing showed that the distribution of particles was uniform and
appropriate. mean weight loss in composite samples 15 (vol.%) was 0.44 (mg), in
composite samples 10 (vol.%) was 0.40 (mg) and Un-reinforcemented samples was 0.38
(mg). mean microhardness of composite samples 15 (vol.%) was 60.3%, composite
samples 10 (vol.%) was 55.4%, and Un-reinforcemented samples were 35.8%.

Keywords: Friction stir processing, Surface composite, Molybdenum oxide, Microhardness, wear
resistance.
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Abstract

In Olefin plant of Shazand Petrochemical Complex a Transfer Lining Exchanger (TLE)
which is a vertical heat exchanger is used to quench the gases coming from the cracking
unit. The gasses at a temperature around 870 C coming out of cracking plant are passed
through a diffuser to be distributed uniformly into the tubes of heat exchanger. Since
these converters work in very difficult and exhausting conditions, One of the main
problems is the leakage issues in the hot areas of the tube to tubesheet.Relatively large
holes were observed on the surface of water side of tube sheet (thin tube sheet), which
can occur as a result of various corrosion, process and metallurgical factors. So the
possibility of leakage in them of the mechanisms of degradation of steels at high
temperatures is greatly enhanced. Accordingly, In this article to Investigation of root
causes of Leakage welded tube to tubesheet of TLE, the technical and process causes of
this destruction were identified.

Keywords: Weld, Transfer Lilnig Exchanger (TLE), Tubesheet, Errosion.
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Abstract

Welding is considered as one of the most dangerous industries in the whole world. One
of the fundamental issues in the industrial world, especially in refineries, is how to face
its hazards, which causes serious harms to workers in that environment. In order to take
control measures to protect employees from exposure to hazards, risk assessment is
necessary. Some of the goals of exposure assessment consist of: reducing unwanted and
unforeseen expenses and striving for sustainable development. The target audience of the
current research is welders working in the industry. This descriptive-analytical study has
been conducted on welding jobs in a construction workshop for storage tanks in one of
the refineries in the south part of Iran with a semi-quantitative risk approach. The
evaluation results showed that 33.08 percent of hazards were at a very high level and
67.41 percent were at a high level, physical hazards of heat stress were a a very high
level and the risk of noise pollution and also chemical pollutants such as carbon
monoxide and chromium were at a high risk

Keywords: Exposure, Dangers, Construction of Storage Tanks, Semi-Quantity, Risks.
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Abstract

Development and significant economic growth on a global scale, while also mitigating
the occurrence of accidents and minimizing the waste of environmental, human, and
financial resources. Identifying and controlling risks is a fundamental step in risk
management, and it is essential for ensuring industrial safety. This study focuses on
technical inspection organizations and their efforts to reduce accidents related to
inspections carried out at elevated heights. The aim of this study was to analyze incidents
of falling from a height using the Bowtie approach and SWAT matrix. This
comprehensive method, which involves presenting a strategic framework, alows

managers to develop appropriate strategies for addressing critical risk factors and achieve
substantial savings in both cost and time.

Keywords:. Identification, Risks, Ingpection and Working at Heights.


mailto:nazilaadabavazeh@yahoo.com
mailto:info@nazeranyeta.ir

Effect of Surface Roughness on Ultrasonic Test by Pulse Echo Mode on DIN
42CrMo4 Sted
Ghasem Ali Shirazi Farashah

Friction Mdt Bonding: an innovative process applied to the joining of
dissimilar materialsin alap-joint configuration
Aude Simar

Effect of long-term aging at high temperature on microstructure and
weldability of HP heat-resistant steel
Mohammad Soroushzadeh, Reza Dehmolaei, Seyed Reza Alavi Zare

Evaluation of dissimilar bonding of Alumina ceramic to copper with active
filler metal by induction brazing method
Mahdi Taheri, Morteza Shamanian Esfahani, Abbas Bahrami, Ghasem Azimi

The effect of Friction Stir Welding (FSW) process on the microstructure and
mechanical properties of Fe-24Ni-4Cr austenitic steel
H.G. Tehrani-Moghadam, H.R. Jafarian, A. Heidarzadeh

Additive Manufacturing Applications in Turbomachinery through Rapid
Prototyping
Mohsen Teimouri, Behzad Karimzad, Hamidreza L otfi, Amir Soroureddin

Laser cladding of high speed steel on ductile cast iron and of microstructural
Majid Valehi, Masoud Mosallaee, Hossein Zakerinia

Detection of pipe welding defects using digital radiography technique and
native Denax NDT software based on | SO 17636-2 standard
Sadegh Y ousefi, Ali-Reza Homa, Masoud Ghorbani Qomi, Amir Movafeghi

Optimization of mechanical propertiesin thejoining of polyethylene pipes by
butt fusion welding method

Bahman Zare Kazemieh, Amir Mostafapour, Seyed Reza Seyed Rahmani,
Reza Ngjjar

- X-

42

43

45

46

47

48

49

50



Additive manufacturing of energy saving materials
M.T. Pérez-Prado

Effect of temperature on the microstructure of Mo/Ni interlayer in the
diffusion boning of Zr702 to A516 steel

Ali Pourjafar, Reza Dehmolaei, Seyed Reza Alavi Zaree, Khalil Ranjbar,
Mohammadreza Tavakoli Shoushtari

Effect of friction stir processing parameters on tensile strength, har dness and
wear behavior of AZ91 Mg alloy
Arman Rabieifar, Hamed Sabet, MohammadReza Tavighi, AmirHossein Heydari

Modeling of Penetration Depth in Submerged Arc Welding Using Artificial
Neur al Networ k

Farhad Rahmati, Masood Aghakhani, and Farhad Kolahan

Estimation of the defect size in the weld in industrial Gamma Radiography
by image processing
Shabar Rasouli, Effat Y ahaghi, Amir Movafeghi

Improving the Quality of the Industrial Images of Neutron Computed
Tomogr aphy with Anisotropic Diffusion Algorithm

Seyed Mohammad-Mahdi Razavi, Nafiseh Eraghian, Amir Movafeghi, Effat
Y ahaghi, Behrouz Rokrok

Application of non-destructive tests in post-irradiation examination of
nuclear fuel
B. Roostaii, J.Dabiri, Z. Naghshnejad

Comparison of sub-zero Impact Toughness of Weld Metal obtained from
E6010 and E6013 Electrodes
Hamed Sabet, Navid Shojaei, Banafsheh Karbakhsh Ravari

Investigating the mechanical properties of the AZ31/SS316L joint welded by
friction welding
M ojtaba Sadeghi, Masoud Kasiri, Hamid Reza Baksheshi Rad

Prioritization of pressure test failures in gas distribution pipelines based on
Analytic Networ k Process (ANP) methodology
Masoud Samadian Zakaria, AmirHossein Ehenzi, Abbas Zare Karizi

-VIlI-

32

33

35

36

37

38

39

40

41



Advancements in Laser Powder Bed Fusion of Non-Weldable Superalloys:
CoNi-Based High Entropy Superalloy

Ahad Mohammadzdeh, Alessandro De Nardi, Amir Mostafaei, Jose Manuel
Torralba

Effect of 3D printing alignment on TLP bonding properties of PH17-4
martensitic stainless steel fabricated by L PBF process
F. Mortazavi, M. Mosallaee, M. Mosalangad, A. Babane had

Non-homogeneous connection of Crossing part made of Hadfield steel to a
rail part made of R260 steel
Mohammad M ottaghipour, Mohammad Mal ekabadi, Sadegh Ebadi

Multi-metal Laser Powder Bed Fusion: Processes, Materials, Challenges
Hadi Moutablaleh

I nvestigating the effect of pin shape on the mechanism of material transfer in
friction stir welding
Farbod Nahani, Javad Milani, Faraz Omid Bakhsh

Additive manufacturing of AI5754/Fe composite by friction stir method
A. H. Nasrollahi, M. Movahedi

Microstructure evolution during welding of high entropy alloys
Joao Pedro Oliveira

Structural integrity to preserving physical assets and estimating the
remaining life of equipment in the oil, gas, petrochemical and power plant
industries based on FFS assessments

Farzad Pahnaneh, Shahabedin Zangeneh, Farid Naeimi

Experimental Investigation of Ultrasonic Vibrations-Assisted Gas Metal Arc
Welding
Abbas Pak, Hamid Shams, Hamid Reza Rezael Ashtiani, Yahya Choopani

Effects of Process Parameters on the Electrochemical Corrosion Properties of
Pulsed L aser Welded Carbon-Coated 316L Foils
M. R. Pakmanesh, M. Shamanian, S. Asghari

Investigating the effect of welding type on the burn-through during the in-
service welding of T-shapejointsfor dissimilar metals

Rasoul Paran, Farid Vakili-tahami,Mohamad Ali Shamsnejad

-VII-

21

22

23

24

25

26

27

28

29

30

31



Investigating the Application of Industrial X-ray Micro-CT Devices in the
Evaluation of Manufactured Parts Using the Additive Manufacturing (With
the Working Experiences Transfer with the p-CT Device of Laboratoario
TESI at University of Padova-Italy)

Mostafa Kabir, Hossein Afarideh, Simone Carmignato, Filippo Zanini, Mitra
Ghergherechi, Jong-Seo Chai

Image Reconstruction of Oil and Gas Pipelines Gamma-ray Limited-
Number-Detector Computed Tomography Using FBP Algorithm
Mostafa Kabir, Hossein Afarideh, Mitra Ghergherechi, Jong-Seo Chai

Dissimilar friction stir welding of admiralty brass tube alloy to 90/10 copper -
nickel tube-sheet alloy and evaluation of mechanical behavior
Mohammad Karami, Abdoulmajid Eslami, Morteza Shamanian

Additive manufacturing of high entropy alloys, microstructure,

manufacturing and outlook
Arash Khakzadshahandashti, Alimohammad Fazeli Tehrani, Mohsen Firmohammadi

Effect of Substrate surface quality on the Properties of Stud welded joints
Sajjad Khavari, Masoud Mosallaee, Hadis Sadat Khorram, abdolsaheb Keshtkar,
Mohammad Hedayati Ayandeh

Investigating effects of parallel gap resistance micro-welding process
parameters on weld strength of joints between silver wire and gold-coated
substrate by response surface method

Mohammad Amin Khosravi, S. Javid Mirahmadi, M ohsen Hamedi

Welding of AISi10OMg Alloy Produced by Additive Manufacturing Method to
AA5083 Alloy by Friction Stir and Mechanical Properties | nvestigation
Tevfik Kugukomeroglua, Serkan Karakasa, Yasar Serta, Hiiccet Kahramanzadea,
Gurd Camb

Effect of tool rotational speed on the mixed mode fracture strength of
dissimilar friction stir welded aluminum alloys
H. R. Maleki, B. Abazadeh, F. Pashmforoush, F. Ahmadzadeh

An investigation on local change in hardness of friction stir processed st37
Steel
Behnam Mashaghi, Mohammad Ali Saeimi Sadigh, Moosa Sgjed

The necessity of the independence of the field of welding in the Engineering
Council
Alireza Mehrafshar, Zahra Baghdadi

-VI-

11

12

13

14

15

16

17

18

19

20



Table of Contents

Identifying and Assessing the Risks of I nspection at Height with Bow-Tie and
SWAT approach
Nazila Adabavazeh, Afshin Khayyam

Semi-quantitative Risk Assessment of Welders’ Exposure to Hazar ds
Nazila Adabavazeh, Ahmad Reza Vakili

Investigation of root causes of Leakage welded tube to tubesheet of TLE
converters of olefin unit of Shazand petrochemical complex
Alireza Ansari, Mostafa Khanmohammadi, Mahmmod Ramzi

Effect of heat input on the mechanical behavior of AA1050/Mo00O;
micro-composite produced by friction stir processing method
Y. Bagherisefiddashti, H. AbdollahPour

Welding Strategies for Improving Joint Performance in FSW of Dissimilar
Al/Mg Alloys
Glrd Cam

Manufacturing of a Centrifugal Compressor Impeller Using Slot Welding:
A Case Study
Hanie Ghanbari, Rasoul Bagheri, Kourash Nematipour

Study of the Effect of Friction Stirring Process (FSP) on the Mechanical
Properties of AZ91 M agnesium Alloy
Hossein Haghsirat, M ostafa Kabir

Effect of using constant physical properties relative to temperature in finite
element modeling of laser welding of Q345 sted
Hamed Halimi Khosroshahi, Farid Vakili Tahami

Investigating the metallurgical properties of joining austenitic stainless steel
to plain carbon steel
I. Hoshanghi, M. R. Khanzadeh, H. Bakhtiari, A. Saadat

Fabrication of PLA based composites through the employment of 3D printing
for biological applications
Samaneh Jahanbazi, Seyed Mahdi Rafiael

10



Aleksandra Swierczynska
Sima Alidokht

Amir Farzaneh
Abdolvahab Adabavazeh
Seyed Ali Asghar Akbari Mousavi
Mehdi Ahmadi Najafabadi
Tohid Saeid

Akbar Heidarzadeh
Masoud Kasiri-Asgarani
Ebrahim Heshmat Dehkordi
Morteza Shamanian

Reza Dehmoalaii
Mohammad Ali Sagimi
Mohammad Reza Pakmanesh
Behzad Niroumand
Masaud Mosallaee

Amir Hossaein Kokabi
Mostafa Aghazadeh

Farzad Khodabakhshi
Hamid Reza Jafarian
Massoud Goodarzi

Ahmad Ali Amadeh
Hamed Sabet

Ramin Ebrahimi

Politechnika Gdanska, Poland

Memoria University, Canada

ERG Welding Consultants Pty Ltd, Australia
Iranian Ingtitute of Welding and Nondestructive Testing
University of Tehran

Amirkabir University of Technology

Sahand University of Technology
Azarbaijan Shahid Madani University
Islamic Azad University

Iranian Ingtitute of Welding and Nondestructive Testing
Isfahan University of Technology

Shahid Chamran University of Ahvaz
Azarbaijan Shahid Madani University
Iranian Space Research Center

Isfahan University of Technology

Y azd University

Sharif University of Technology

Azarbaijan Shahid Madani University
University of Tehran

Iran University of Science and Technol ogy
Iran University of Science and Technol ogy
University of Tehran

Islamic Azad University, Kargj Branch
Shiraz University

V-



Eng. A.Adabavazeh

Dr. M.Sadeghi Azad

Dr. A.Heidarzadeh

Dr. M.A. Saeimi Sadigh
Dr. M. Aghazadeh Ghomi
Dr.N.Adabavazeh
Eng.A.Khayyam

Joao Pedro Oliveira
Américo Scotti

Suck-Joo Na

Philip John Withers

Stan David

Jose Miguel Martin-Martinez
Milos Djukic

Gurel Cam

Aude Simar

Giovanni Meneghetti
Dhanesh G. Mohan
Mehdi Shahedi Ad
Sergey Mironov

Janez Zavasnik
Abdollah Saboori
Lugman Hakim A. Shah
Faseeulla Khan Mohammad
X.-Grant Chen

Mousa Javidani
Seyedmohammad Tabaie
Swarup Bag

Huseyin Tarik Serindag
Rezat. Mousavian
Dariusz Fydrych
Masoud Jabbari

Amir Mostafael

Reza Vatankhah Barenji
Guney Guven Y apici

M ohamed Mohamed Zaky Ahmed
Nokeun Park

Jacek Tomkow

Vahid Javaheri
Michat Landowski

Organization Committees

Conference Chairman

Conference Chairman

Scientific Chairman

Scientific Chairman

Executive Chair

Executive Chair

Executive Manager

Scientific Committee
Universidade Nova de Lishoa, Portugal
University West, Sweden
Xi'an Jiaotong University | XJTU, China
University of Manchester, United Kingdom
Oak Ridge National Laboratory, United States
University of Alicante, Spain
University of Belgrade, Serbia
Iskenderun Technical University, Turkey
Université catholique de louvain, Belgium
University of Padova, Italy
Harbin Ingtitute of Technology, Zhengzhou, China
University of Kyrenia, Cyprus
Belgorod National Research University, Russia
Jozef Stefan Institute, Sovenia
Integrated Additive Manufacturing (IAM) Center, Italy
Universiti Maaysia Pahang, Malaysia
King Faisal University, Saudi Arabia
University of Quebec at Chicoutimi , Canada
University of Quebec at Chicoutimi , Canada
Northern Crescent Inc.,Canada
Indian Ingtitute of Technology Guwahati, India
Iskenderun Technical University, Turkey
Worcester Polytechnic Ingitute United States
Gdansk University of Technology, Poland
University of Leeds,United Kingdom
Illinois Ingtitute of Technology, United States
Nottingham Trent University, United Kingdom
Ozyegin University, Turkey
Prince Sattam bin Abdulaziz University, Saudi Arabia
Y eungnam University, South Korea
Gdansk University of Technology, Poland
Scientific Committee
University of Oulu,Finland
Politechnika Gdanska, Poland



Preface of the | CWNDT 2024 Scientific Chairman

In the name of the Most High

Holding an event at this level was impossible without the
material and spiritual support of organizations, companies, and
universities, therefore, on behaf of the people involved in this
conference, we would like to thank al those dignitaries who
contributed to the prosperity of the event with their support.

At this conference, the works, experiences, and specialized
achievements of students and professors are received in different
formats of articles, posters, and speeches. In the meantime, and
during this event, special recognition is given to the experts in
the country's welding and inspection industry and the publishers
of the best thesis and related books published last year. We hope
that the holding of this valuable event will take a successful step
towards creating more hope and motivation in researchers, as
well as introducing the technical and scientific potential of
universities to expertsin the field of industry in the country, and
ultimately lead to the expansion of effective communication
between universities and industry.

Dr. A. Heidarzadeh -Dr. M.A. Saeimi Sadigh
Scientific Chairman's of ICWNDT 2024



Welcome M essage

In the name of GOD

Dear Guests

As the president of IWNT(Iranian Institute of Welding and
Non-Destructive Testing) and conference chairman | would
like to express the deepest appreciation for the valuable
scientific contribution in 6™ International Conference on
Welding and Non-Destr uctive Testing ICWNDT 2024) held
in Azarbaijan Shahid Madani University.

We wish you could take advantage from the presentations and
eagerly ask you to give us your feedback to better organize the
next events.

A.Adabavazeh
President of IWNT
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