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Investigation of the effect of hatch space parameter on mechanical
properties of titanium alloy produced by SLM additive manufacturing
method by DIC technique

Morteza Zarnegarl, Mohammadreza Farahaniz,Yaser Vahidshad® ,

Mohammadjavad Pakravan®
1-Master Student, Mechanical School of Tehran University, zamegar.m@ut.ac.ir
2-Phd, Mechanical School of Tehran University, mr.farahani@ut.ac.ir
3-Phd, Space Transportation Research Institute, Iranian Space Research Center, y.vahidshad@isrc.ac.ir
4- Phd Student, Mechanical School of Tehran University, mj.palravan@ut.c.ir

Abstract

Due to the increasing development of additive manufacturing (AM) in manufacturing
and production, especially in sensitive and advanced industries, such as aerospace,
military and automotive industries and the numerous uses of this technique for the
production of titanium parts, this study tries to The results of changes in one of the most
effective factors in the production process on the mechanical properties of titanium alloy
coupon (Ti-Al6-4V) to be presented by the digital image correlation technique. Due to
the wide application of SLM technique in production methods of additive manufacturing
of steel structures, changing the effective production parameter of the effect of laser
beam overlap on mechanical properties, including; The final yield strength, the
percentage of elongation of the produced parts and the effect of laser energy density on
the changes in mechanical properties have been investigated. The technique used to
extract the mechanical properties is also digital image correlation (DIC) of optical and
non-contact methods in part surface inspection. Due to the fact that the overlap distance
indicates the penetration of two laser beams along the part, its non-penetration causes
undiluted powder remaining in the fabrication process and its excessive penetration also
causes gas cavities and thus porosity in the part. Becomes final. Therefore, for optimal
product production, there is an optimal value for the parameter.

Keywords: Digital Image Correlation, Additive Manufacturing, Titanium Alloys, Mechanical
Properties, Ti-Al6-4V.
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Microstructure and mechanical properties of the welding zonein the
Corten A to St12 joint by arc welding with shielded carbon dioxide

Mehrdad Vatandoost], Ehasan Mohammadi Zahraniz, Behrooz Beidokhti® , Ali davoodi*
1-Master student, Department of Metallurgy and Materials Engineering, Faculty of Engineering, Ferdowsi

University of Mashhad, mehrdad.vatandoost@mail.um.ac.ir
2- Assistant Professor, Department of Metallurgy and Materials Engineering, Faculty of Engineering,

Ferdowsi University of Mashhad, ehsanmohamadi@um.ac.ir
3-Associate Professor, Department of Metallurgy and Materials Engineering, Faculty of Engineering,
Ferdowsi University of Mashhad, beidokhti@um.ac.ir
4- Associate Professor, Department of Metallurgy and Materials Engineering, Faculty of Engineering,
Ferdowsi University of Mashhad, a.davodi@um.ac.ir

Abstract

Due to the use similar welding of Corten A weathering steel and dissimilar welding of
Corten A weathering steel with St12 plain carbon steel in industry, the joints in the
welding area were investigated. The metal arc welding method with carbon dioxide
shielding gas, which is used in many cases in industry used for present work. The
welding process included current and voltage control, welding wire injection rate,
shielding gas rate, welding speed, connection configuration and microstructure. The
mechanical properties and microstructure of the weld zone of similar and disimilar joints
of Corten A weathering steel were evaluated by tensile, bending, hardness,
metallographic and radiographic tests. The results showed that in the studies, the
microstructure of the weld zone in similar and disimilar joints includes grainboubdry
ferrite, needle ferrite and WitmannStatten ferrite. The tensile strength of the similar joint
was measured to be 497 MPa and the disimilar joint was measured to be 303 MPa. Weld
zone hardness was measured 210 Vickers at similar joints and 180 Vickers at disimilar
joints. In conclude, similar welding is superior to , disimilar welding in terms of strength
and hardness of the weld zone.

Keywor ds: weathering steel, Welding, Har dness, M echanical properties, Microstructure.
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M anufacturing of poroustitanium using friction stir welding

Shirin Vardak', Soheil Shatooti’, Shahab Zangeneh®
1-Department of Materials Engineering, Isfahan University of Technology, Isfahan, Iran
2- Department of Materials Engineering, Isfahan University of Technology, Isfahan, Iran
3-Department of Materials and Textile Engineering, Faculty of Engineering, Razi University,
Kermanshah, Iran

Abstract

In this research, a new cost-effective method is introduced for the first time to
manufacture a porous titanium scaffold for implant applications. Initially, titanium and
zinc plates were joined by Friction Stir Welding (FSW) method. Then, dezincification
was done by immersion of the jointed samples in a hydrochloric acid solution (HCI). The
results showed that after dealloying a porous titantum structure with open and
interconnected morphology was successfully fabricated.

K eywor ds: Porous materials, Biomaterials, Corraosion.
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An Investigation of Welding Brittle Fracture of Titanium Spherical
Tank Fabricated by TIG

Y. Vahidshad', A. H. Khodabakhshi*, A.S.Soleymani’
1- Assistance Professor, Space Transportation Research Institute, Iranian Space Research Center,

y.vahidshad@isrc.ac.ir
2-Researcher, Space Transportation Research Institute, Iranian Space Research Center,

ah.khodabakhsi@isrc.ac.ir
3- Researcher, Space Transportation Research Institute, Iranian Space Research Center,
alisoleimani62(@gmail.com

Abstract

In this study, the cause of brittle fracture at the main weld line of a spherical pressure
vessel made of Ti-6Al-4V alloy has been investigated. To fabrication of pressure vessel,
two hemispheres of Ti-6Al-4V alloys welded together by gas tungsten arc welding. Due
to sensitivity of titanium welding to oxygen, nitrogen, hydrogen, and carbon elements,
and solving of the elements as interstitial, the fusion zone, solid zone which hot till
500°C, must be protected with high purity argon gas from these elements. Insufficient
protection and higher heat iput, resulted in formed brittle compounds in the fusion zone.
In further studies, the cause of the failure of the welding region has been determined that
the outer layer of the fusion zone is oxidized due to inadequate protection. At high
pressures inside the vessel, this oxide layer is cracked due to its brittleness and then the
crack is grown at acase with high speed and entered into a welded area.

Key words: Titanium Alloy, Gas Tungsten Arc Welding, Tank, Titanium Oxide, Brittle Fracture
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Microstructure I nvestigation and Weld Zone Dimension M easur ement
of Haynes 230 Super Alloy Welded by Three Different Method

Y. Vahidshad', A. H. Khodabakhshi®
1-1st Assistance Professor, Space Transportation Research Institute, Iranian Space Research Center,

y.vahidshad@isrc.ac.ir
2-2nd Researcher, Space Transportation Research Institute, Iranian Space Research Center,

ah.khodabakhsi@isrc.ac.ir

Abstract

Nickel base super alloy Haynes 230 is not only used for gas turbine components but also
some combustion chambers and nozzles in thrusters or airspace engines are made of this
material. This research investigates the microstructure and measures the weld dimension
of Haynes 230 super alloy made by three different welding methods consist of PAW,
LW, and EBW. Parameters of each welding method like current, linear velocity, and
beam power were chosen based on experience to create an acceptable appearance weld
joint. Then face width, penetration depth, and heat-affected zone size were measured and
compared by image analyzer software. The microstructure of samples was investigated
by optical and electronic microscopy equipped with EDS chemical analyses.
Investigations have shown that LW has the maximum face to depth ratio among samples
of this research. Moreover, a minimum melting of carbide phase in weld zoon was
observed in LW either.

Keywords: Super alloy; Welding; Microstructure, Haynes.
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Evaluation of shear strength in ultrasonic welding of glassfiber-
reinforced polymer parts

Hamed Tirband', Davod Akbari >*, Mohamad Golzar’, majid parvaresh *
1- Master student, mechanical engineering, Tarbiat Modares University, Tehran, Hamedtirband@modares.ac.ir
2-Assistant Professor, Mechanical Engineering, Tarbiat Modares University; Tehran, daakbari@modares.ac.ir
3- Associate Professor, Mechanical Engineering, Tarbiat Modares University; Tehran, m.golzar@modares.ac.ir
4-Master student, mechanical engineering, Tarbiat Modares University, Tehran,majidparvaresh@gmail.com

Abstract

This paper presents the shear strength of preliminary results of ultrasonic welding of
thermoset polymers of epoxy-based glass fibers with thermoplastic intermediates of
polymethyl methacrylate acrylic and polypropylene. The main purpose is to understand
the possible mechanisms of surface adhesion in the welding bond of thermoset polymers.
We used epoxy resin and hardener to make the samples and the parts were evaluated with
two different levels. To prepare the surface of the parts and create the desired designs on
the surface, we used SolidWorks software to design the samples and prepare the surface
of the laser. Polymethyl methacrylate (PMMA) and polypropylene (PP) between two
thermoset polymers are used as intermediates for the bonding of thermoset polymers
reinforced with glass fibers using ultrasonic welding at a frequency of 20 kHz to pre-
designed workpieces. Finally, for the laser prepared surface and the plain surface, the
ultrasonic welding parameters were selected in the same way as the 2 bar pressure
parameters, the welding time of 1.6 seconds and the holding time of 3 seconds. It has
considerable strength and can be used effectively in industrial aspects.

Keywords: Ultrasonic welding, Thermoset and Thermoplastic,, Acrylic polymethyl methacrylate,
Polypr opylene, Scanning electron microscope
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I nvestigation and comparison of uniform corrosion behavior of
P460NH welded steel using TIG and SM AW welding processes

Hossein Tahmasebi Manesh], Alireza Nasresfahani
1-Malek Ashtar University of Technology, ShahinShahr,Iran, htm.tahmasebi@gmail.com
2-Malek Ashtar University of Technology, ShahinShahr,Iran, nasr_alireza@yahoo.com

Abstract

P460NH micro-alloy steel is used in applications such as boilers and pressure vessels.
Different welding processes and filler metal can be used to for welding of this steel. In
this study, manual arc welding process (SMAW) with E8018-G electrode and tungsten
arc welding process with argon shielded gas (TIG) with ER80S-G welding wire were
used and to obtain optimal welding parameters, according to ASME IX welding standard
was performed. Then, by sampling from the welding section, the corrosion behavior of
the heat affected zone, weld bead and base metal was investigated separately using Tafel
polarization test in 3.5% NaCl solution. Evaluation of corrosion behavior of different
regions also showed that in manual arc welding with shielded electrode 80E8018-G, the
heat affected zone has the highest corrosion potential (0.652 v) and the lowest corrosion
current density (1.75 - 10-5 A/cm2). This is while the base metal with the lowest
corrosion potential (0.693 v) and the highest corrosion current density (1.2 % 10-5
A/cm?2) is relative to the weld metal and the heat affected zone. In tungsten arc welding
with argon shielding gas with ER80S-G welding wire, the weld metal has the highest
corrosion potential (0.689 volts) and the lowest corrosion current density (5.4x 10-5
A/cm2). And the base metal with corrosion potential (0.693 V) has the highest corrosion
current density (1.2 x 10-5 A/cm2) compared to the weld metal and the heat affected
zone. In general, by examining the corrosion resistance of two welded parts, it can be
stated that the manual arc welding process with E8018-G electrode has better corrosion
resistance than the tungsten arc welding process with argon shielding gas with ER80S-G
welding wire.

Keywords: P460NH steel, E8018-G €ectrode, corrosion potential, corrosion current density,
hardness, tafel polarization test.
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Evaluation of transient liquid phase bonding of Hastelloy C276 and 316
Austenitic Stainless Steel using the BNi-2 interlayer

Mohammad Mahdi Taghvaei', Morteza Shamanian Esfahani®, Behzad Niroumand®
1- Graduate student, Isfahan University of Technology, Isfahan, Iran, mahditaqvaei@ma.iut.ac.ir
2-Professor, Isfahan University of Technology, Isfahan, Iran, shamanian@iut.ac.ir
3-Professor, Isfahan University of Technology, Isfahan, Iran, Behzn@iut.ac.ir

Abstract

In the present study, the effect of bonding time on the microstructure and mechanical
properties of Hastelloy C276 and 316 austenitic stainless steel was investigated by the
Transient Liquid Phase bonding method. the joining process was carried out at 1150 C
for 5 and 30 minutes using an BNi-2 interlayer. An optical microscope and a scanning
electron microscope equipped with an elemental analysis system were used to evaluate
the microstructure. Vickers hardness test and shear strength test have been used to
evaluate the mechanical properties. Findings showed that the isothermal solidification
zone (ISZ) and the diffusion affected zone (DAZ) were detected in the bonding areas of 5
and 30 minutes. The 316 austenitic stainless steel DAZ contains borides rich in Fe, Cr,
and Ni. On the other hand, DAZ Hastelloy C276 alloy contains rich borides of Ni, Cr,
Mo, and W. Furthermore, as time increased, the hardness and shear strength at the center
of the joint increased.

Keywords: Transient Liquid Phase, Hasteloy Superalloy, Microstructure, Shear Strength,
Microhardness
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Double wall Double I mage Technique for very small pipesto assessthe
location of defects and Sensitivity in the butt weld of the tube

Arash Soleimani', Sepehr Soleimani', Iman Hajiannia®
1-Arshia Sanat Asia Technical Engineering Company
2-PhD in Metallurgical Materials Engineering, Department of Materials and Metallurgical Engineering,
Technical and Vocational University, Tehran, Iran and Mobarakeh Steel Engineering Company,
imanhajiannia@gmail.com

Abstract

In this study, hydraulic pipes under 0.5 inches (0.5 and 0.75 inches) with 1.0308 material
were inspected and radiographically tested in the steelmaking unit after penetration
welding and GTAW welding method. Radiographic examination (X-ray imaging) is one
of the approved methods among non-destructive tests to detect internal defects without
damaging the tubes. Small cracks and small defects, when the pipes are under pressure or
pressure and exposed to a lot of heat, cause serious damage and cause many life and
financial accidents. In many cases, the quality of the radiographs is low due to the
scattering of X-rays and gamma rays. In order to investigate the defects in lip-to-tube
welding with maximum OD size (0.5 and 0.75 inches), the radiographic test was taken
using the double-walled image (DWDI) technique with the least two exposures at right
angles. ASTM Hole or ASTM / Din is usually used and maintained to determine the
radiographs, and here the size limitation prevented the image quality from being
controlled. In many cases, the quality of the radiographs was low due to the scattering of
X-rays and gamma rays. Depending on the thickness of the tube and its OD, the
radiographic source is placed on the weld with a slope of 12 to 15 degrees to obtain an
elliptical image of the weld edge of the tube. The welded tube is rotated at different
angles by inserting the signals given by the DWDI technique and radiographed with
(source to film distance) defect distance to different films. The defect pattern at different
angles of rotation and SFD has been predicted for the study .

Keywor ds: Radiographic test, DWDI, non-destr uctive testing, welding, tube .
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Corrosion behavior of 316 welded steel in seawater
Farzad Soleimani', Kazem Babaei’
1-Payam noor University, f.soleymani52@pnu.ac.ir
2- Iranian Institute of Welding and Non-destructive Testing
Abstract

Corrosion protection mechanisms in stainless steel are closely related to the passive
layer, and in fact stainless steels owe their corrosion resistance to the thin passive layer
on the surface. The passive layer creates a physical barrier between the steel and the
corrosive environment and has a thickness of 20 to 30 angstroms of hydrated chromium
oxide, which is highly viscous and resistant to chemical attacks.

Keywor ds:Corrosion, resstance, alloy, welding.
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Dissimilar joining of magnesium alloy and low carbon steel by friction
stir butt welding

Amin Shakoori', Tohid Saeid?
1-MSc student, Sahand University of Technology, Iran , a_shakoori97@sut.ac.ir
2-Professor, Sahand University of Technology, Iran, sacid@sut.ac.ir

Abstract

Dissimilar joining of AZ31 magnesium alloy and St37 low carbon steel was performed
through friction stir butt welding (FSW) at constant tool rotation rate of 710 rpm and
travel speed of 40 mm/min. The effect of welding parameters on joining mechanism,
interface microstructure and mechanical properties was investigated. The experimental
results revealed that sound defect-free joint could be obtained when the harder St37 plate
was fixed at the advancing side. A steel-strip was formed at the bottom of the Mg side
weld nugget. Steel fragments were dispatched from the interface into the Mg alloy
matrix, which formed a composite structure during the welding process. Fine and
equiaxed grains were formed in the SZ and TMAZ at the Mg alloy side. On the other
hand, St37 experienced a low amount of deformation, and therefore, TMAZ zone with
elongated grains was only formed near the interface at the steel side. Tensile strength of
the sound joint was about 166 MPa, which is 62% of magnesium base alloy. The
relatively high hardness value in the Mg SZ was attributed not only to the grain
refinement strengthening, but also to the composite structure consisting of steel
fragments.

Keywords: Dissimilar joining; Friction stir welding; M echanical properties; Composite structure.
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Simulation of Numerical Testing of Ultrasonicin
Pressure vessels Using FEM
Hamed Setuneh', Mehdi Mehdizadeh Kafash?
1-PhD candidate, Shahid Beheshti University Tehran Iran, Hamed.sel 7@gmail.com
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Abstract

Nondestructive testing (NDT) is evaluation of objects without destructive mean in order
to find out defects or discontinuities of that object. Ultrasonic testing is one of these tests.
Ultrasonic wave methods is the leading mechanism for NDT and structural health
monitoring. Computational models of ultrasonic wave excitation, propagation can be
very profitable in different apparatuses[1]. The use of ultrasonic ways to identify defects
was introduced by discovering piezoelectricity. In order to test pressure vessels by this
technique, the cylindrical shell can be modeled. The objective of this study is devise a
Multiphysics modeling and simulation process to develop Ultrasonic system with
piezoelectric film sensors for finding defects in Pressure vessels[2]. Simulation of
piezoelectric, cylindrical shell and measuring vibration is done by ANSYS APDL and
output charges and imposed charges were determined for testing Pressure vessel. Results
Show that simulation can reduce, time for Ultrasonic testing in, field and while operation
apparatuses.

Keywords: Ultrasonic; NDT; Pressure Vessel; FEM.
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Abstract

In this research, the diffusion bonding of the stabilized zirconia ceramic and Nimonic
105 superalloy with T/Nb/Ni multi-interlayer was carried out using the spark plasma
sintering technique. The microstructure of the different joint zones was studied using
field emission electron microscopes equipped with an EDS analyzer. The results showed
that the critical region is Ti/3YSZ interface and in all conditions diffusion bonding in
T1/Nb, Nb/Ni and Ni/NI 105 interfaces were done. Microstructural observations showed
that in the Ti/3YSZ interface at all temperature and time conditions, the connection of
two separate regions was formed due to the difference in the diffusion depth of Ti, Zr and
O elements and with increasing temperature and time, the thickness of these regions
increased. Microstructural studies showed that the best connection was performed at a
temperature of 900°C and a time of 30 minutes. Microhardness observations and EDS
analyzes confirmed that Ti30 reaction layer is the weakest zine.

Keywor ds: Diffusion bonding; NI 105 superalloy; Zirconia stabilized ceramic; Ti; reaction layer.
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I nvestigation of fracture toughness of weld metal in X90 API-5L micro
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Abstract

In this study, the fracture toughness of weld metal in API-5L X90 micro-alloy steel joints
was investigated. Welding was performed using filler metals ER120 S-G, ER100 S-G
and ER90S-B3 by GTAW process. Microstructural studies were performed using light
microscope and SEM scanning electron microscope. Microstructural studies showed that
the base metal microstructure includes ferrite and granular bentite. While different
welding metals all contain different amounts of needle, polygonal ferrites and islets of
martensite / austenite (MA). The highest amount of needle ferrite was observed in ER120
S-G welding metal. The toughness of base metal and weld metals was determined by
Sharpe impact test. The test results showed that the weld metal ER120 S-G at ambient
temperature and -20 ° C, has the highest fracture toughness compared to other weld
metals.

Keywords:Component; API-5L X90, GTAW, weld metal, heat input , microstructure, fracture
toughness.
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Abstract

In this study, the effect of GTAW process input heat on the microstructure of fracture
toughness of API-5L X90 micro-alloy steel fittings using ER120S-G filler metal in three
different inlet temperatures of 1.506, 1.674 and 1.841 kJ Was examined in mm. Optical
microscope and SEM electron microscope were used for microstructural studies.
Microstructural studies showed that the base metal microstructure consisted of ferrite and
granular bainite and it was found that the weld metal included needle ferrite, polygonal
ferrite and martensite / austenite (MA) islands. It was found that the amount of needle
ferrite decreases with increasing inlet temperature. The toughness of base metal and weld
metals was determined by Sharpe impact test. The results of Sharpe impact test showed
that at ambient temperature, weld metal with high inlet heat has the highest fracture
toughness. Be. And at -20 ° C, the base metal had the highest fracture toughness
compared to the weld metal; And by increasing the inlet heat, the fracture toughness of
the weld metal decreases.

Keywords: API-5L X90, GTAW, weld metal, heat input, microstructur e, fractur e toughness.
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Design of welding process of stainless steel tank for
austenitic 316L firetruck
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Abstract

In this preparation for construction and assembly, as well as the design of the water tank
connection of the fire extinguisher made of 316L stainless steel, its use in hot areas with
an environment that has an environment that can be highly evaluated, and then the
agenda This tank for connection. The sheets in several versions and after field study, the
best welding method to reduce distortion and residual stresses in the stored tank of the
welding sequence and generate low inlet heat, which causes the least residual stress in
the part. The desired quality of the resulting weld, according to the type of stainless steel
and without complexity, should be welded by special instructions. Distortion and
cracking is an important issue in thin section welding that requires control of the base
metals of the weld material. Quantum analysis was used to accurately determine the
chemical composition of the sheet. The welding recipe uses a special electrode E316L
with a diameter of 2.5 mm, which was due to the exact dilution and temperature between
passes, otherwise there was a possibility of freezing cracks in the welded parts.
Reduction of residual stress levels from associated welding was considered. In the last
penetrant test was performed to ensure the quality of the welds. Non-destructive testing
was approved at all stages to evaluate the quality and health of the weld.

Keywords: firetruck water tank, 316L stainless sted, welding, resdual stresses.
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Enhancement of Metallurgical Properties on the 4009 Aluminum Alloy
Joint by Underwater Friction Stir Welding (UFSW)
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Abstract

Underwater Friction Stir Welding (UFSW) is one of the modern and constantly evolving
technologies of solid state joining and it is used for welding a wide range of materials.
The technique used to the 4009 aluminum alloy joint and it has been demonstrated to be
an effective method to improve the mechanical properties of joints. To illuminate the
characteristics of underwater FSW, the microstructural evolution and its effect on
mechanical performance of an underwater joint were investigated in the present paper.
This work compared the parameters of friction stir welding (FSW) and underwater
friction stir welding (UFSW) on the weld joint .In this investigating friction stir welding
(FSW) used in underwater environment, for this operations research pin covered and
shielded from contact water by hollow shaft spin (HSS), the HSS controlled the heat
conduction of pin and disconnect with water, applying for the first time a novel
underwater FSW technique developed at marine structures. The metallographic exams
indicate that weld nugget grain size has been decreased. The mechanical testing
illustrated that hardness and tensile strength have been increased, on the other hand the
percentage of elongation and impact energy have been diminished.

Keywords: Underwater; Friction Stir Welding; Metallurgical properties; Weld nugget
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Abstract

Digital shearography is a laser interferometry-based method that is used to detect defects
non-destructively by obtaining the surface response of the specimen to the external
loading. Despite the possibility of estimating the size of defect in this method, access to
quantitative information is very difficult. In this study, shearography with lock-in
technique was investigated in order to obtain quantitative depth information. For this
purpose, planar defects were modeled in different depths and phase images were
simulated in different modulation frequencies using finite element method. The results
showed that the ability to detect defects decreases by increasing the depth of defects.
Also, defects detectability is improved in lower frequencies. By thermal loading with
different modulation frequencies, it is possible to control the thermal wave penetration
depth, which makes it possible to measure the depth of defect. Linear regression showed
that there is a correlation between defect depth and the penetration depth related to blind
frequency.

Keywor ds: Lock-in Shear ography, M odulation Frequency, NDE, FEM
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Abstract

In this research, the problems caused by the use of low quality steel belts in the strength
and welding of steel structures have been investigated and evaluated. We know that a
section of steel whose length and width are large is called a belt. They have different uses
depending on the quality and size of the belt sheets. Features of the belts include good
weldability and application in industries such as steel structures. Steel belts are produced
and marketed in 4 ways, which include climbing belts, fabric belts, machining belts and
transformer belts. Production by machining methods, fabric and transformer due to
economic and production limitations (need for high equipment and machining machines),
less attention is paid to manufacturers and craftsmen. The sheets produced by these three
methods have a smooth, polished surface and at the same time increase the quality of
construction. The most common and optimal method of producing belt sheets is hot
rolling. This type of belt, which is also known as smelting belt, has received more
attention in our country from steel structures. The sheets available in the market
sometimes do not meet the requirements of the type of material requested, in addition,
they may be less strong and exist in accordance with chemical analysis in this type of
sheets, but due to severe production and cracking in sheets with The thickness is higher.
It was visible to the naked eye. In the results of ultrasonic test of welding belts in terms
of experience, more defects and discontinuities such as non-melting of the wall compared
to ordinary sheet is observed that one of the reasons for this is the presence of impurities
in the structure of this type of consumables and the formation of layers known in There is
an effect. When welding the welding line, the ultrasonic troubleshooter may make a
mistake in detecting the location of the defects, in which case the non-destructive test
will not reach the correct and reliable results.

Keywords: Strip, Steel Structure, welding, Lamination.
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Abstract

The resistance spot welding method is one of the common methods in the automotive
industry. Therefore, in this paper, two alloys, DP 980 and S 500 MC were connected by
the resistance spot welding method, and the corrosion behavior of this dissimilar joint
was investigated and evaluated for use in the automotive industry. The microstructure
properties of the base metals and the joints were studied using an optical microscope.
Also, in order to evaluate the hardness due to microstructural changes, a microhardness
test was performed. Evaluation of corrosion behavior of base metals and the joints was
performed using a potentiodynamic polarization test in two media of 0.1 M NaCl + 0.1
M H2S04 and 0.1 M NaCl + 0.1 M NaOH. The results of the electrochemical studies in
the acidic environment containing chloride ions showed low chemical stability of the all
tested samples. While the tested samples showed much better behavior in the alkaline
environment containing chloride ions due to the formation of the passive layer. Among
the tested samples, the S 500 MC steel showed the best corrosion behavior and the
welded DP 980 alloy showed the worst corrosion behavior due to microstructural
differences.

Keywords: Corrosion, Microstructure, Car, Resigance spot welding, Micro hardness,
Potentiodynamic polarization.
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Abstract

In this study, the effect of diffusion bonding temperature on microstructure properties of
Zr/T1 mterlayer in the diffusion bonded joints of Zr702 to A516 low alloy steel was
performed. diffusion bonding was performed by SPDB method using spark plasma
sintering technique (SPS) at temperatures of °C 1000, 950 °C and 900 °C in 30 minutes.
To study the microstructure of the interfaces in different joints, a field emission electron
microscope (FESEM) equipped with an EDS analyzer was used.The results showed that
diffusion was well done in the interface of all interlayers at all three temperatures and no
intermetallic phases, cracks and discontinuities were observed in the diffusion zone. three
solid solution phases were observed in all of diffusion zones: (a+f)(Zr,T1), a(T1,Zr) and
B(T1,Zr). Also, the thickness of the diffusion zones was measured, with the highest
diffusion in sample number one with a thickness of 82.979 microns and the lowest
diffusion in sample number three with a thickness of 64.235 microns.

Keywords: Diffusion bonding; diffusion bonding interface; reaction layer; Zr702; Titanium.
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Abstract

In this study, the diffusion bonding of Zr702 alloy to A516 low alloy steel was performed
using multi-interlayers. diffusion bonding was performed by SPDB method using spark
plasma sintering technique (SPS) at temperatures of 900 °C and time of 30 minutes. In
order to study the microstructure of the interfaces in different joints, a field emission
electron microscope (FESEM) equipped with an EDS analyzer was used. The results
showed that diffusion was well done in the interface of the interlayers. Nb-Ti solid
solution was formed at the T/Nb interface that two areas (a-f)Ti (acicular shaped zone I)
and B(Ti,Nb)(zone II) are visible. The Ti/Nb interface is free from any intermetallic,
crack and Discontinuity. Also, the thickness of the mentioned areas (I & II) was
measured at 1.525 microns in zone | and 8.390 microns in zone 1, respectively.

Keywords: Diffusion bonding; SPDB; diffusion bonding interface; reaction layer; Zr702; Niobium
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Abstract

Watertight, low weight and fast procedure are the reason why welding is used in many
industries. The heat that welding produce causes many problems like softening in the
heat affected zone. In this research with use of a 3-D finite element model the heat
transfer of the Al-7075-T6 is investigated and verified by comparing them with the
experimental model. In the next step the softening of HAZ due to welding was measured
with micro hardness. With use of the FEM model kinetic of over-ageing measured. The
results show hardness of the alloy has two sources ie. age-hardening and work-
hardening. It seems welding eliminates the effects of age-hardening but has no effect on
the hardness comes from work-hardening.

Keywords: Finite element method, TIG Welding, precipitation hardening, softening, Heat-affected
zone, over -ageing kinetics.
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Abstract

Today, the Resistance Spot Welding process is one of the most important stages in the
construction of cars. Increasing the safety and lightness of cars to reduce fuel
consumption has become one of the major challenges for car companies. The
development of new steels with the idea of improving the mechanical properties and
reducing various human and economic damages of cars has always been a point of
interest for researchers due to the welding process. Accordingly, in this study, the
resistance spot welding of steels used in the automotive industry is investigated. Similar
and dissimilar connection of steels used in car body and chassis has been investigated.
After introducing the welding process and different steels, the effect of resistance spot
welding parameters (welding current, welding time and electrode force) on the
microstructure of the welding area has been studied. In the following, the failure
mechanics of resistance spot welding joints are investigated.

Keywords: Safety, Lightness, Fuel, RSW.
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Abstract

To increase the hardness and wearing resistance as well as to create a crack-free clad on
the ductile cast iron, two layers of clad via shielded metal arc welding (SMAW) process
by using E-316L, E-NiCr and E-HS60V electrodes were weleded on substrate and the
effect of chemical composition and sequence of cladding layers on the microstructure
and quality of clad were investigated. Microstructural and XRD phase analysisng
illustrated that the use of E-316L and E-NiCr electrodes result in formation of austenitic
clad layer. Forthermore, E-HS60V electrode caused formation of chromium-rich carbides
in the clad layer. The microhardness test revealed that the formed clad layer via E-316L
for first layer and E-HS60V for second layer result in formation of the surface clad with
high hardness and quality (crack-free). This should be noted that due to the more
economical aspect of E-316L than E-NiC, cladding in the E-316L/ E-HS60V sequence is
important for the repair and claddding of ductile cast iron in the industiral application.

Keywords: Weld cladding, Ductile cast iron, SMAW, E-316L, E-HS60V, E-NiCr, Microhardness,
Microstructure.

41



ICW

N] 4" International Conference on Welding and Non Destructive Testing (ICWNDT 2022) A
22" National Conference on Welding & Inspection (22" NCWI) IWNT

th ) L - . >
ISRC N & 11" National Conference on NDT(11 * NCNDT) d'{%d@tﬂ&é}‘j‘,ﬁ

Ol =t (SLAS olsing 3 The Iranian Institute of
Iranian Space Research Center @j r Welding & Non Destructive Testing

The Effect of heat input of TIG cladding with high entropy alloy filler
metal on surface alloying of H13 tool steel

Yousef Moradipour', Mahmoud Sarkari Khorrami®

1- yoosofmoradi@gmail.com
2- m.khorrami@ut.ac.ir

Abstract

Today, tool steels are used for applications such as extrusion molding, hot casting and
forging. Due to the conditions of use of this type of steels, which are always subjected to
thermal and mechanical stresses as well as wear, the surface hardness of this type of
steels along with its toughness is necessary. In the present study, the hardness of the
surface steel of H13 was investigated by cladding an high entropy alloy with the phases
formed in situ using the tungsten-insert gas (TIG) cladding process and the filler metal of
this alloy. High entropy alloy with unequal atomic ratio ALCrFeCoCuTiNi, was used.
The alloy was prepared by vacuum arc remelting (VAR) casting and the filler metal was
cut into 1 and 2 mm diameters with the help of a wire cutter. In order to control the
degree of dilution, the surface melting process was performed with the different heat
inputs. It was observed that with decreasing current welding up to 50 A, the heat input
decreases and then with decreasing current welding up to 40 A , the heat input increases
due to decreasing speed process . Due to the fact that increasing the heat input, increases
the degree of dilution, so the current welding 50 A creates the desired degree of dilution
(45%). Despite the effect of dilution of the base metal and increasing the atomic
percentage of Fe in the clad layer, it was observed that clad layer has a high entropy
property. Also, the Ti element reacts with the C in the base metal to form TiC carbide in
situ. This phase had very fine dimensions of about 5-8 pm and uniform distribution in the
clad zone, which led to a significant increase in hardness. In the clad zone with current
welding 50 A, the microstructure of high entropy alloy consisted of two phases, BCC and
FCC. Hardness of the samples showed that the hardness decreases with increasing the
heat input of the process and also with increasing the degree of dilution. The hardness of
the clad layer in current welding 50 A is about 733 HV , which is almost twice the
hardness of the base metal.

Keywords: High-entropy alloy, TIG cladding, H13 tool steel, current welding, Dilution.

40


mailto:yoosofmoradi@gmail.com
mailto:m.khorrami@ut.ac.ir

ICW

N] 4" International Conference on Welding and Non Destructive Testing ICWNDT 2022) A
R 22" National Conference on Welding & Inspection (22" NCWI) IWNT
ISRC N

Ol =t (SLAS olsing 3

Iranian Space Research Center

& 11" National Conference on NDT(11 " NCNDT) dg‘_.,;;_}dbgg,f;,gj

The Iranian Institute of
Welding & Non Destructive Testing

Thermo-mechanical stability of severely plastic deformed aluminum
joined by friction stir welding and graphite/AI203 hybrid powder: The
effect of rotation speed to traver se speed ratio and number of welding
passes

Seyyed Ezzatollah Moosavi], Mojtaba Movahediz, Mohsen Kazeminezhad®
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Abstract

In this study, thermo-mechanical stability of two-pass constrained groove pressing (CGP)
AA1050 sheets towards friction stir welding (FSW) employing hybrid powder (50%vol.
micrometric graphite powder+50%vol. a-Al203 nanoparticles) was investigated by
examining its microstructural evolutions and mechanical properties. FSW was carried out
via different process variables in order to reach the highest ultimate mechanical
properties of joints. The welding variables employed in this study were single-pass and
multi-pass FSW, and different rotation speed to traverse speed ratios (®/v) were. In order
to appraise the powder effect on mechanical properties in the fabricated hybrid metal
matrix composite (HMMC), some CGPed sheets were also welded with no powder.
Besides optical microscopy and field emission scanning electron microscopy (FESEM)
observations, Vickers microhardness and transverse tensile tests were conducted to
examine mechanical properties of the weld zone. It was revealed that the effect of
graphite powder as a solid lubricant was substantially influenced by the welding
variables. More precisely, graphite powder contributed to the thermo-mechanical
stability of CGPed aluminum and thus, enhanced mechanical properties. On the other
hand, graphite powder can be responsible for mechanical properties drop due to
deteriorating material flow. In addition, different strengthening mechanisms, including
grain boundary Zener-pinning and particulate stimulated nucleation (PSN) mechanism,
were provided and governed by both powders. However, increasing the w/v ratio was a
practical approach to obtain uniform powder distribution, and consequently, to attain
ultimate mechanical properties. Moreover, weld soundness was perceived to be
achievable by increasing the number of FSW passes due to eliminating the cavities and
improved material flow, reaching the optimum efficiency of ~ 80% in three-pass FSW at
o/v=25.

Keywords: Severe plastic deformation; Friction stir welding; Hybrid metal matrix composite; Solid
lubricant; Thermo-mechanical stability; Mechanical properties.
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Dissimilar Transient Liquid Phase Bonding of Ti-6Al-4V to UNS32750
and Evaluating the Joint Properties
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Abstract

The UNS32750 stainless steel and Titanium alloys are being extensively used in
different industries such as aerospace, medical, and pipelines due to their great features
of high-temperature corrosion resistance, weldability, and high strength to weight ratio.
Therefore, the joining of these alloys is considered to be industrially effective and reduce
costs. The current study researches the dissimilar bonding and properties evaluation of
Ti-6Al-4V to UNS32750 stainless steel joint using Transient Liquid Phase bonding. The
process was conducted at a constant time of 60 min and various temperatures of 900,
950, and 10000C with a Cu foil as an interlayer. The microstructure evaluation and phase
recognition were done using a Scanning Electron Microscope (SEM) with an equipped
Energy Dispersive Spectroscopy (EDS) feature. Also, the X-ray Diffraction analysis
confirmed the formed phases which were predicted by the EDS analysis. Increasing the
temperature up to 9500C improved the strength value from 256 to 266 MPa. While by
reaching the highest temperature of 10000C the strength value even dropped lower than
that 9000C value to 240 MPa. The strength increase is addressed by Isothermal
Solidification Zone (ISZ) formation. Although the joint of 10000C showed a wider ISZ,
the brittle Intermetallic Compounds (IMCs) existence such as FeTi, Fe2Ti, and Cr2Ti,
especially at UNS32750/interlayer interface caused the joint to fail at lower applied
stress .

Keywords: Transient Liquid Phase bonding; UNS32750 stainless steel; Ti-6Al-4V alloy
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Lap joining of Al 5083 to polyamide 6 using TIG welding process
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Abstract

Today, metal and polymer compounds are widely used in the automotive, aerospace and
electronics industries. These compounds have a high ratio of strength to weight, good
resistance to corrosion and electrical and thermal insulation; But the bonding of metals to
polymers is very difficult due to the large differences in their mechanical and physical
properties. Common methods for bonding the two are usually mechanical and chemical
bonding (adhesive bonding), both of which have limitations such as environmental
conditions and temperature differences in the bonding bond. Due to the growing demand
of the industry for these compounds, in recent years, new methods have been used to
connect these materials. These methods include FSW, laser beam welding and ultrasonic
welding. One of the welding methods by which metal and polymer can be joined together
is the GTAW welding method. In this research project, the connection of 5083 aluminum
and polyamide 6 metal has been investigated by arc welding with tungsten electrode and
GTAW shielding gas. Since there is little information about the joining of aluminum to
polymer sheets, the purpose of this study is to evaluate the feasibility of bonding 5083
aluminum sheet to polyamide 6 plate by TIG method and also the effects of heat on
them. For this purpose, aluminum and polymer sheets with a thickness of 2 mm have
been used. Different amps are used in the connection process. After the bonding process,
metallographic, shear tensile and hardness tests were performed on the samples and their
results were evaluated. Connection successful. Wounds were acceptable and no porosity
and fracture was seen in the weld area and the weld area hardness was up to 60 Vickers.
Also, the tensile strength of the samples increased up to 2.5 MPa in the welded sample
with 107 amps.

Keywords: TIG welding, aluminum 5083, polyamide 6, mechanical properties, microstructure.
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The effect of rotation speed and advancement with three forms of tool
pin geometry on thetensile strength of thejoint area of 2024-T3 to
7075-T6 aluminum alloys butt by FSW process
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Abstract

In this study, the microscopic structure and mechanical properties of the joint surface of
two 2024-T3 and 7075-T6 machine alloys were investigated. Combined center design
(RSM) design was used to optimize the test and the effect of effective factors on the weld
joint. Welding is performed using FSW process with a tool made of hot-rolled steel in
three pins with tool geometry with cylindrical, conical and square cross-sections with a
rotational speed of 800-1200 rpm and a forward speed of 10-50 mm per minute. A
scanning light and electron microscope was used to examine the junction area. The
results show a microstructure with the size of elongated and grown grains in the HAZ
region and the size of very fine and banded grains in the junction of two sheets that have
intermetallic compounds and different sediments at the cross-sectional area. After
analyzing the overall performance by tensile test and designing the experiment with
mini-tab software, it can be found that among the variable factors, respectively, at the
cross-section geometry of the tool pin, rotational speed and at the last tool advance speed
are the most influential factors on tensile strength and area. The surface of the weld is
elastic. The highest tensile strength was obtained in the area of connection to the tool pin
with a cylindrical cross-section with a rotational speed of 1132 rpm and a forward speed
of 32 mm / min. The failure zone in the tensile test occurred in the HAZ zone in the 2024
company alloy.

Keywords: FSW, tool geometry pin, connection of 2024-T3 and 7075-T6 aluminum.
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I nvestigation of Microstructure of the Joint of AA2024-T4 Alloy to
AA6061-T6 Alloy Using TIG
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Abstract

In this research, AA2024-T4 and AA6061-T6 alloys were connected to one another
through TIG welding. Experiments were performed with and without filler metal (Sn-
5.3Ag-4.6Bi1) under a flow of argon gas at 20 L/min over the connected workpiece.
Cross-sectional surface of the Joint was etched with a solution containing 1.5 mL of HCI,
5.5 mL of NHO3, 1 mL of HF, and 95 mL of distilled water. Based on the results of
imaging, application of the eutectic mixture of Sn-5.3Ag-4.6B1 at the Joint site was found
to limit the formation of hot cracks at the site. The use of Ag-containing compounds at
the Joint of the Cu-containing aluminum alloys was found to attenuate the risk of brittle
grain boundaries in the heat affected zone (HAZ) due to the formation of brittle
compounds. In absence of the filler metal, for the AA2024-T4 alloy, the brittle phase of
the Al2Cu compound was identified along the boundaries of the aluminum grains,
indicating that the HAZ structure was susceptible to grain boundary cracking.

Keywords: AA2024-T4;, AABO6L-T6; TIG.
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Abstract

In this research, effect of second pass of friction stir welding on the microstructure and
mechanical properties of dissimilar aluminium alloys welds was studied. For this
purpose, Al - Si and Al - Mg alloys were used as base metals. Microstructure of base
metals and stirred zone of welds were investigated by optical and scanning electron
microscopes. Mechanical properties of welds were studied by tensile test and compared
with that of the base metals. Based on the results it was observed that by applying the
second FSW pass, mixing of the base metals in the stirred zone was changed from
mechanical to chemical mixing. Accordingly, the tensile properties of the 2-pass weld
considerably increased compared to the 1-pass weld so that fracture stress and strain
increased from 60.6 to 113.7 MPa (~88%) and 2 to 4 % (100%), respectively. It was
concluded that by increasing the welding pass from 1 pass to 2 passes, the joining
mechanism changed from mostly mechanical locking to mainly metallurgical bonding. It
was revealed that the second FSW pass is extremely beneficial to the microstructure and
mechanical properties and hence weld quality of dissimilar aluminium alloys welds .

Keywords: Friction Stir Welding; Dissimilar; Multipass; Aluminium Alloys, Microstructure.
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I nvestigation and non-destr uctive examinations of gas dehumidification
heaters of a refinery unit, identifying and preventing damage
mechanisms
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Abstract

Heaters play an important role in a gas refinery by increasing the process fluid
temperature. In case of flammable fluid inside the tubes, inspection and condition
monitoring is of great importance. In the present study, the condition of the gas
dehumidification unit heaters of a gas refinery has been evaluated. In and out of service
inspections  including thermography, ocular inspection, ultrasonic thickness
measurement, Replica metallography and surface temperature analysis of both
convection and radiation part tubes were utilized. Thermography and online surface
temperature data confirm thickness measurement results, indicating thickness of tubes
were within the allowable range. However, a lot of sediment observed on radiation tube
surface, probably because of Probably due to ambient air pollution, there were no
microstructure changes and creep formation based on metallographic results. In a
nutshell, no oxidation and no corrosion signs were observed on tubes even in formed
sediments area.

Keywords: gas dehumidification heater, gasrefining, non-destr uctive examinations.
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Abstract

In this paper, the variations of microstructure and hardness of the AA6082-T651 welding
Heat Affected Zone (HAZ) has been studied. To reach the aim, scanning and
transmission electron microscopes equipped with EDS were used and hardness and
micro-hardness tests were performed. The hardness of the base metal was 112 HV, which
is suitable for 6082 aluminum alloy in the age-hardened condition. Evaluation of
hardness variations based on distance from fusion line showed that Hardness decreased
throughout wide HAZ. However, the hardness of partially melted zone was higher than
that of other heat affected zones due to fully dissolution of Mg2Si precipitates and the
consequent natural aging. In all specimens, there was a valley in HAZ hardness profiles
with a value of about 55 HV (half the base metal hardness). Microstructural
investigations of this zone revealed that B” precipitates were transformed into 3 and as a
result, the zone was over aged. Moreover, the dislocation recovery caused to reduce
dislocation density. Therefore, over aging and dislocation recovery was determined as
HAZ softening agents. a-All5(Fe,Mn)3Si2 precipitates with blocky and Chinese script
morphology were observed in the base metal microstructure. In the PMZ, these
precipitates mainly had blocky morphology with preferential placement on elongated
rolled grain boundaries. Sub-micron Mn rich spherical phases were unchanged in the
HAZ relative to the base metal.

Keywords: 6082-T651 Aluminum alloy; Welding heat affected zone; Didocation recovery; Mg2S
precipitates; over aging.
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I nvestigate the impact of preheating heat treatment on diffusion
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Abstract

The present research investigated the impact of the diffusion welding process and
preheat-treatment on mechanical properties. using T6 temperature for heat treatment,
then diffusion welding was accomplished. Mechanical properties were studied by tensile
strength test. The results showed that per-heating sample at T6 in the diffusion welding
process declined the tensile strength. Also, in this process by using a lower temperature
range compared to liquid state methods eliminates shrinkage defects and results in more
excellent stability and improved physical properties of 2024 aluminum.

Keywords: 2024 aluminum; preheat-treatment; T6 temper atur e; diffusion welding.
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Abstract

In this study, the effect of heat input SMAW process on the mechanical properties of
welding metal API 5L X65 steel joints coated with INCOLOY 825 superalloy was
investigated. Welding with input heat of 1.03, 0.99 and 0.94 kJ / mm was performed
using ENiCrMo-3 filler metals in root pass and E7018 in surface passes by SMAW
process. FESEM scanning light and electron microscopy was used to study the
microstructure. Impact and hardness tests were performed on macro and micro scales to
evaluate changes in mechanical properties. Microstructural results in root pass showed
that large axial grains were formed with increasing input heat. Also, with increasing inlet
heat in the upper passes, the Acicular ferrite in the weld metal microstructure decreased,
while the values of Wiedmann Statten ferrites increased multifaceted and grain boundary.
It was found that increasing the input heat had a negative effect and caused a decrease in
the mechanical properties of the weld metal .

Keywords: X65 steel; mechanical properties; Electrode 7018; Welding; SMAW process.
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Abstract

In this study, the effect of filler metal on the microstructure of API SL X65 welded steel
joints coated with INCOLOY 825 superalloy produced by SMAW process was
investigated. Welding was performed using filler metals, ENiCrFe-3, ENiCrMo-3 in root
passes and E7018 in surface passes by SMAW process. FESEM optical and scanning
electron microscope equipped with EDS analysis was used to study the microstructure of
weld metals and joints. The microstructural results showed that the structure of both
Inconel 625 and 182 filler metals was completely austenitic and solidified with dendritic
morphology. Also, the microstructure of weld metal 7018 mainly consists of polygonal
ferrites and grain boundaries, among which some Widmann Statten and Acicular ferrites
are also observed.

Keywords: Incoloy 825; Electrode 7018; Microstructure; SMAW process.
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Technology, Isfahan, Iran,azimi_gh@iut.ac.ir

Abstract

This study presents an appropriate welding filler to join dissimilar aluminum alloys
AA6061 and AAS083 using the tungsten inert gas (TIG) process. The TIG welding of
AA6061 and AAS083 was butt joined with three different fillers: ER5356, ER4043 and
ERS5183. The experiments were conducted in order to investigate the mechanical
properties. The effects of the different fillers used on the weld joints were analyzed by
their visual appearance, hardness and strength. It was found that welding by using filler
ERS5356 produced the highest ultimate tensile strength of 175 MPa compared to the weld
joints using fillers ER4043 and ER5183 with values of 167 MPa and 166 MPa,
respectively. It can be concluded that TIG welding using the ER5356 filler yields better
joint compared to ER4043 and ER5183.

Keywords: Aluminum alloy, TIG welding, Filler, Mechanical properties.
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Application of I nfrared Thermography in Detection of Defectsin 3D
printed parts produced by FDM M ethod

Mohamad Hasani', Davood Akbari®, Amir Hossein Behravesh®, Pouya Faraji kalajahi’
1-MSc Student, Faculty of Mechanical Eng., Tarbiat Modares University, Tehran, Iran
mohamad_hasani@modares.ac.ir
2-Assistant Professor, Faculty of Mechanical Eng, Tarbiat Modares University, Tehran, Iran
daakbari@modares.ac.ir
3-Professor, Faculty of Mechanical Eng, Tarbiat Modares University, Tehran, Iran
amirhb@modares.ac.ir
4-Ph.D. Student, Faculty of Mechanical Eng., Tarbiat Modares University, Tehran, Iran

Abstract

In recent years, additive manufacturing processes have received significant attention and
products fabricated by these methods are used for prototyping as well as final products.
When these products are used as final products, Non-destructive testing is essential to
insure the proper performance. In this paper, a PLA sample made of FDM method was
inspected using active thermography. One of the most common defects that may
happened during the FDM 3D printing process is filament burn out defect (filament
deformation and discoloration due to the high temperature) of the filament. Thermal
images are captured during heating as well as cooling time and all defects are revealed in
the thermal images. Hence, it can be concluded that active thermography can beneficially
be used in inspection of these types of defects.

Keywords: Nondestructive Tests, IR Ther mography, Additive manufacturing, FDM Process
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Preparation of Instructions for Construction, Welding and I nspection
of Emergency Nitrogen Pressure Tank Ladle Turret Steel M aking Unit

Iman Hajiannial, Ahmad Khalilianz, Said Alian’
1-Department Of Materials And Metallurgical Engineering, Technical And Vocational University (Tvu),

Tehran, Iran, (MSE),Imanhaiiannia@Gmail.Com
2- Project Manager Of Chaharmahal Bakhtiari Steel Projects Of Mobarakeh Steel Engineering Company,
(MSE)
3- Mobarakeh Steel Engineering Company (MSE)

Abstract

In this study, ASTM A516 Grade 70 sheet with a thickness of 16 mm was used to build a
tank under emergency nitrogen pressure for LADLE TURRET movement. In order to
create a connection between the base metals, assembly was performed and in order to
perform melting welding operations, it was necessary to first prepare the sheets on one
side according to the appropriate connection design. For this purpose, they were prepared
for butt joint with V-shaped groove. The accuracy of flattening and the absence of cracks
in the samples prepared by the penetrant test were investigated. Instructions were
prepared and adjusted for welding inspection based on the parameters required for
welding, and in this study, the inlet temperature was considered to be about 0.9 (1 kJmm-
1). Welding parameters were selected in such a way that the best fluidity and
permeability were obtained while preventing additional heat from entering the molten
pool. To inspect the lens and the wall of the tank, two non-destructive tests, one
penetrating liquid, to check the penetration of welding and root welding, and also to
check for important defects such as lack of penetration and incomplete melting, used
ultrasonic test with 70 degree angle probe. The results showed that by observing the
parameters mentioned in the inspection instructions and also the presence of skilled
welders, flawless and high quality welding will be achieved.

Keywor ds: Pressure tank, tank lens, tank wall, inlet heat, inspection instructions.
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Feasibility study of welding and inspection of the desired quality of
connection of two branches of 36 metersrailsintorails
with alength of 72

Iman Hajiannial, Karim Nazari Khaahz, Reza Baharloez, Morteza Shirin Parvar’
1-Department of Materials and Metallurgical Engineering, Technical and Vocational University (Tvu),

Tehran, Iran, Imanhajiannia@Gmail.Com
2-Esfahan Steel Company

Abstract

In this research, the main purpose of the study was to weld two branches of rails with a
length of 36 meters and turn them into a branch of rails with a length of 72 meters.
Common methods for rail welding, including flash butt, naro gap welding, and termite
welding, should be reviewed and open post-welding tests evaluated and described. The
results showed that the CE carbon for the produced rails in Isfahan Steel is approximately
equal to 0.887 which was very high and will face the problems of rail welding such as
high hardness and cracking. Due to the high hardness and high amount of carbon in this
alloy, the highest hardness is observed in welding, which can be considered due to the
fineness of the grains and higher cooling rate, as well as the high heat received inlet. Due
to the heat, the hardness decreased a little, which was due to the resulting grains due to
the decrease in the amount of weather during. Research has shown that ultrasonic
welding test is the best method for inspecting rail welds and it is possible to check
defects with a normal 70 degree probe. The results also showed that loading rails with a
length of 72 meters can be performed after welding with the current conditions .

Keywor ds: welding, rail, non-destr uctive inspection, loading.
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Non-destr uctive tests in the automotive industry
H. Gholam Mogouie and M. Mosallaee
Abstract

Considering the high importance of quality and performance of auto parts and
components in ensuring the efficiency and safety of production vehicles, in the present
study, by evaluating and analyzing the use of various non-destructive testing techniques
in the automotive industry of developed countries, the potential and importance of non-
destructive testing for The country's food industry should become more obvious. Due to
the multiplicity of spot welds created in the car body, non-destructive evaluation
strategies for spot welds using ultrasound (UT) and thermal testing (TG) techniques and
the use of computed tomography (CT) have been thoroughly studied. Also, considering
the numerous cases of using structural steels (steels with magnetic properties,
ferromagnetic), in this research, the efficient method of using non-destructive tests such
as magnetic particles (MT) to evaluate the mentioned parts in the automotive industry
has been investigated. Today, with the development of knowledge, technology and the
development of non-destructive testing equipment, it is expected that these tests will find
a high place in the evaluation of parts and products of the automotive industry, in which
case we can see improved quality in domestic cars and thus improve the national
automotive industry.

Keywords: Non-Destructive Testing, MT, UT, TG, Automotive, Spot Welding.
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Investigation of the effect of surface roughness on the weld pool profile
of 1050 aluminum alloy using pulsed Nd: YAG laser welding

Milad foumani', Homam naffakh-moosavy?, Ali rasouli’, Shayan salari’
1-Master student of welding engineering, department of material engineering, Tarbiat Modares
University, miladfoumani@modares.ac.ir
2-associate professor, department of material engineering, Tarbiat Modares University
h.naffakh-moosavy@modares.ac.ir
3-Master student of welding engineering, department of material engineering, Tarbiat Modares
University, alirasouli@modares.ac.ir
4-Master student of welding engineering, department of material engineering, Tarbiat Modares
University, Shayan_salari@modares.ac.ir

Abstract

Surface roughness in the welding processes is one of the important parameters in the
connection of laser welded metals which affects laser beam absorption directly. When the
laser beam is irradiated to the surface of the base metal, the ups and downs of the sample
or the surface roughness play an important role in the amount of beam absorption and the
amount of melting achieved and directly affect the penetration depth. The main purpose
of this study is to investigate the effect of roughness mentioned above and almost the
optimal parameter for this widely used aluminum alloy. Microstructural Surveys were
performed on three different roughness levels of the sample and the results obtained from
the analysis of samples by optical microscope (OM), atomic force microscope (AFM)
and Scanning electron microscopy (SEM) analysis showed that, increasing the surface
roughness to an optimum amount, caused the greater degree of beam engagement by the
surface grooves, hence more concentration of the beam photons and more melting
obtained, so the depth of penetration increases by consuming a lower amount of energy.

Keywords: Surface roughness; Beam absorption; Pulsed Laser welding; penetration depth;
Aluminum alloy.
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The Effect of tool rotational and travel speed and addition of Fe powder
on micr ostructure and mechanical properties of commercial pure
aluminum joint

S. Farhadi, H. Sabet

Abstract

The aim of this study was investigating the effect of rotational and traverse speeds along
with Fe powder addition on microstructure and mechanical properties of CP Aluminum
alloys joining. After evaluating of previous studies, CP aluminum alloy sheets were
prepared in dimensions of 150mmx100mmx*5Smm. In order to examine the effect of
rotational and traverse speeds of tool pin, rotational velocities of 400, 800, and 1250 rpm
along with welding velocities of 20, 40, and 60 mm/min were selected. Also, Fe powder
amounts of 1, 1.5, and 2 %wt were added into joint interface of Al alloys in separated
cases. After conducting the friction stir welding process, samples were prepared for
microstructural analysis and Tensile/Hardness tests. The results showed that rotational
and traverse speeds have a strong effect on joint strength as the maximum ultimate
tensile strength of 142 MPa was reached. On the other side, due to intermetallic phase
formation, Fe powder addition caused the UTS go up to 153 MPa.

Keywords: Commercial Pure Aluminum alloy, Friction stir welding, Rotational and welding speed,
Fe powder addition.
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Dissimilar electron beam welding of high temper ature titanium alloys

Vahid Esfahani Yeganeh
Institute of Materials and Energy, Iranian Space Research Centre, Isfahan, Iran, v.yeganeh@isrc.ac.ir

Abstract

Electron beam welding was applied to join dissimilar Ti55/TA1S5 high temperature
titanium alloys. Defect-free joints were obtained. Microstructure observation via optical
and electron microscopes showed that FZ consisted of martensite a” and acicular a. The
HAZ of both Ti55 and TAI1S sides consisted of two regions; LT-HAZ consisted of
primary a, secondary a and prior B and HT-HAZ mainly composed of martensite o” and
acicular a. In addition, a characteristic asymmetrical microhardness profile was observed
in dissimilar welded joints lower hardness of fusion zone rather than HAZ of both Ti55
and TA1S alloys. Room temperature tensile test results represented slightly weakness of
weld metal compared to the Ti55 and TA1S5 alloys, however, good strength of welded
joint at high temperature test results was achieved.

Keywor ds: Electron beam welding, Dissimilar welding, High temper atur e titanium

21


mailto:v.yeganeh@isrc.ac.ir

ICW

N] 4" International Conference on Welding and Non Destructive Testing (ICWNDT 2022) A
R 22" National Conference on Welding & Inspection (22" NCWI) IWNT

lsnc & 11" National Conference on NDT(11 * NCNDT) A S S S
Ol =t (SLAS olsing 3  The Iranian Institute of
Iranian Space Research Center Welding & Non Destructive Testing

M odeling the effect of chemical Composition on the Ultimate tensile
strength of weld metal obtained from E7018 electrode using artificial
neural networks
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1-Masters student, Department of Mining and Metallurgical Engineering of Yazd University, Iran,
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4-Associate Professor, Department of Computer Science of Yazd University, Iran, e.abbasi@yazd.ac.ir

5- Director of Research and Development of Yazd Electrode Company, Iran, majid fakheri@yahoo.com

Abstract

Optimal metallurgical properties of E7018 weld metal introduce this electrode as a useful
industrial electrode. Chemical composition of E7018 weld metal affect the mechanical
and chemical properties of weld metal significantly. Due to the relatively wide range of
E7018 standard chemical composition tolerance, in this study, the relationship between
the chemical composition and the ultimate tensile strength of deposited weld metal of
E7018 electrode was investigated by using artificial neural networks (ANN). Studies on
network hyperparameters illustrated that the best ANN for modeling the correlation
between chemical composition and ultimate tensile strength of E7018 weld metal is
perceptron neural network with two hidden layers with 2 and 5 neurons. The good
harmony between the predicted tensile strength of E7018 weld metal by trained neural
network and experimental results indicated to the accuracy and capability of ANN for
prediction the mechanical property of weld metal.

Keywords: Artificial Neural Network, Regression, Perceptron, E7018 Electrode, ultimate tensile
strength.
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Butt Welding of 430 ferritic stainless steel thin sheet by
microplasma ar c welding

Mohammad Reza Dianati', Farshid Malek Ghaeni®
1-MS Student, Department of Materials Engineering, Tarbiat modares University, Tehran, Iran,
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Abstract

In this study, the similar joint bonding of 430 stainless steel thin sheet was investigated
using microplasma welding as this method has a high arc energy density, good arc
stability, deep penetration, high metallurgical purity, and low heat affected area. For this
purpose, two thin sheets of 430 steel with a thickness of 0.3 mm were butt welded. Then,
the resulting microstructure and macrostructure were examined using a microscope and
stereo microscope respectively. Afterward, microhardness test was performed.
Examination of the resulting microstructure showed that by approaching the weld area
(from the base metal), the grains became coarser and also martensite was deposited
between the grains, which increased the hardness in the area affected by heat and
welding, and consequently reduced the toughness. Examination of the macrostructure
also showed that the molten metal grains of the weld pool grew epitaxially in direct
contact with the base metal grains.

Keywor ds: Microplasma welding, ferritic stainless steel, butt welding, thin sheet, microstructure.
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Investigation of the effect of filler metal type on the microstructure and
mechanical properties of thejoint in dissimilar welding of API 5L X52 /
X65 micro-alloy steelsby GTAW method

Reza Dehmalaei], Amin Abual-Hasaniz, Mohammad Amin Ghadam Dezfouli’
1- Department of Materials Engineering, Faculty of Engineering, Shahid Chamran University of Ahvaz,
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University, Ahvaz, Iran.
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of Ahvaz, Ahvaz, Iran; maminghdezfouli@gmail.com.

Abstract

In this study, the effect of filler metal on the microstructure and mechanical properties of
dissimilar joint API X52/X65 was investigated. Welding was performed by tungsten-gas
arc method with four filler metals ER-80SNil, Inconel 82 (ERNiCr-3), Inconel 625
(ERNiCrMo-3) and ER2209. Microstructural observations showed that ER80SNil
ferrite-austenitic weld metal, Inconel 625 austenitic original phase with scattered
precipitations in the grain boundaries, ER2209 has a two-phase structure consisting of
ferrite and austenite layers and Inconel 82 weld metal has a highly interstitial
microstructural structure. The mechanical properties of the joints were investigated using
microhardness and impact tests at ambient temperature. The presence of duplex and
ferrite delta structures in the weld metal ER2209 increased its microhardness compared
to other weld metals. Also, ERNiCr-3 weld metal was less hard than other weld metals
due to its austenitic and coarse structure. The results of impact test showed the highest
and lowest fracture energies of 233 and 144 joules, respectively, for the weld metal
obtained by welding with filler metals ERSOSNil and ERNiCrMo-3.

Keywords: Micro alloy steel, X65, X52, filler metal, microstr uctur e, micr ohar dness, impact energy.
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Evaluation of Nickel effect on the fatigue strength of
E7018-G weld metal

M. Dehghani, M. Mosallaee, S.S. Ghassemi, M. Hedayati and M. Fakheri

Abstract

In this study, the effect of nickel (Ni) on the fatigue strength of deposited weld metal
from the E7018-G electrode was evaluated. For this purpose, electrodes with different
percentages of Ni were made and welded to st-37 steel using manual arc welding process
(SMAW). The microstructure, tensile and fatigue properties of the weld metals deposited
from the fabricated electrodes were evaluated. Structural studies revealed that increasing
of Ni in the chemical composition of the weld metal up to 1.22 wt.% increases the area
fraction of acicular ferrite and decreases the area fraction of bulk and widmanstatten
ferrites in the weld metal. Increasing of Ni content of weld metal more than 1.22 wt.%,
reduces the acicular ferrite in the weld metal and to some extent the amount of martensite
and widmanstatten ferrite phases increases. Investigations of mechanical properties
indicated that increasing Ni contents of weld metal increase in the tensile and fatigue
strengths.

Keywords: E7018-G, Microstructure, SMAW, Ferrite, Fatigue.
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Analysis and study of distortion and residual stressesin the layer
produced from Ti6Al4V alloy by selective laser melting method

Saced Cheraghsahar Kiasaraee', Islam Ranjbar Nodeh?, Seyed Ehsan Mirsalehi®
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Abstract

Selective Laser Melting (SLM) is an Additive Manufacturing (AM) technique used to
process Ti6Al4V in medicine, aerospace and other industries. In this research, a finite
element model using ANSYS software has been used to investigate residual stresses in
laser melting of Ti6AI4V powders. Initially, a thermal model was developed to calculate
the temperature distribution. Then the temperature field results were used for stress field
analysis and prediction of residual stresses, deformation due to fabrication. Using a
numerical model, the effect of a number of process variables on residual stresses in the
printed layer was investigated. In this study, two speeds of 800 and 1200 mm/s and a
thickness of 0.5 and 1 mm have been used for the build platform. Also, for the printed
layer, two thicknesses of 30 and 15 micrometers are considered. The results showed that
with increasing the scanning speed, the longitudinal residual stress increased by 40 MPa
and by decreasing the thickness of the printed layer from 30 to 15 um, the amount of
residual stress increased from 130 to 233 MPa. By reducing the thickness of the build
platform from 1 to 0.5 mm, the residual stress decreases to 100 MPa, and by changing
the material of the platform from steel to titanium alloy, the longitudinal residual stress in
the printed layer increases by 30 MPa.

Keywords: Additive manufacturing, Ti6Al4V, Residual gress, Selective Laser Melting.
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Predicting the Quantity and Type of Intermetallic Phasesin
Aluminum — Steel Dissimilar Joints Produced by Zinc I nterlayer
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Abstract

In this study, the formation of brittle intermetallic compounds in over-lap joints of 1100
aluminum and low-carbon galvanized steel made by Gas - Tungsten arc welding method
was investigated. The welding process was simulated by finite-element method and
temperature histories during the welding process were derived from it. The Gibbs free
energy of Fe-Al and Fe-Zn intermetallic phases were calculated and their formation was
predicted by means of thermodynamic modeling. The growth behavior of IMCs at the
interface of the joint was studied through optical and scanning electron microscopy and
energy-dispersive X-ray spectroscopy. A relation was provided to predict the thickness of
the formed compounds at the interface. The modeling results revealed the formation of
FeAl; and Fe;Als compounds, which were consistent with the experimental results.
Studying the compounds growth behavior proved that the zinc coating on galvanized
steel can act as an interlayer to delay and limit the growth of intermetallic compounds at
the interface. The thickness of the intermetallic layer in samples welded with 100A and
110A currents were 6.2 and 10.2 um, respectively, which was reduced by an average of
70% compared to the conditions without the presence of the zinc interlayer.

Keywords: Finite element method, GTAW, Thermodynamic modeling, Growth kinetics, Intermetallic
compounds.
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Rapid welding of aluminum for marking on hot steel ingots
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H.bakhtiari@merc.ac.ir

Abstract

In this study, fast welding of aluminum for marking on hot steel ingots was investigated.
Connection process on 6 samples with different voltage, wire feeding speed and
preheating temperature by gas metal arc welding method with argon shielding gas and
filler metal 5356 to investigate the effect of heat input and preheating temperature on the
microstructure and mechanical properties of the connection. The results showed that with
increasing the heat input, the microstructure of the weld metal changed from columnar
dendritic to coaxial dendrites, also increasing the probability of intermetallic compounds
formation and increasing residual stress. According to the microstructural studies and
mechanical properties, it can be concluded that having a suitable heat input (6.83 J / mm)
has caused the columnar dendritic microstructure and coaxial dendrites. The
microstructure of the columnar dendrites was optimally sampled so that the dendrites
extended perpendicular to the joint, reducing the anisotropic properties of the mechanical
properties that are appropriate.

Keywords: Marking; Dissmilar welding; Aluminum; Steel St37; Microstructure; Thermal analysis.
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Evaluation of dissimilar IN-625/SS-316L joint welded by using transient
liquid phase bonding method

M.J Baghban, M. Mosallaee, H. Hajisafari and A. Babanejad

Abstract

Dissimilar welding of Inconel 625 superalloy (IN-625) to AISI-316L austenitic stainless
steel (SS-316L) by using 25 um thick AWS-BNi3 nickel base interlayer and transient
liquid phase (TLP) bonding was carried out and the structure and mechanical properties
of bonded specimens was examined. TLP bonding was performed at 1050-1250°C
temperature range for 5-20min under the shielding of argon atmosphere. The
microstructural and mechanical evaluations revealed that the increasing of bonding
temperature and time result in out-diffusion of melting point reducing elements from
bonding zone and progresses of isothermal solidification. The increasing of temperature
from 1050°C to 1150°C and bonding time up to 20min caused completion of isothermal
solidification and significant increasing of shear strength of bonded specimens.

Keywords: TLP, IN-625, SS-316L , | sothermal solidification.
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Microstructure/ Physical propertiesinvestigation in lead free solder
reinfor ced with graphene nanosheets (SAC0307+GNSs)

Sajjad Azghandi Rad', Mojtaba Movahedi’, Amirhossein Kokabi’, Moein Tamizi*
1-Master degree, Department of material science and engineering, IRAN
2-Associate professor, Department of material science and engineering, IRAN
3- Professor, Department of material science and engineering, IRAN
4-PHD student, Department of material science and engineering, IRAN

Abstract

Development of electronic industries, compression of electronic equipment, and
removing lead from electronic circuits for environmental issues, resulted in a significant
challenge in design and development of tin-based lead-free solders with physical and
mechanical properties similar to old tin-lead alloys. In this regard, the set of Sn-Ag-Cu
alloys with eutectic and near eutectic compositions have been proposed to replace Sn-Pb
solders. As a lead-free solder alloy, low melting point, high reliability, and compatibility
with various fluxes are among the properties of this category of alloys. In order to
improve the properties of the joint, these solders are sometimes reinforced with different
nanoparticles. In this study, Sn0.3Ag0.7Cu compound reinforced with graphene
nanosheets with different weight percentages (0, 0.05, 0.1, and 0.2) was studied.
Microstructure of the alloys was investigated by scanning electron microscopy(SEM) and
optical microscopy. Melting temperature, wetting behavior and electrical resistivity of
the solders were evaluated. According to the results, by adding graphene nanosheets, the
wetting angle of the solder first decreased and then increased. This parameter showed the
optimal amount for sample containing 0.1% graphene nanosheets with a 10% reduction.
The melting point and electrical resistance of the solder alloy did not change significantly
with compositing. With the addition of graphene nanosheets, the thickness of the
intermetallic compounds Cu6Sn5 present at the interface between copper and solder was
reduced up to 30%.

Key words. Lead free solder, Graphene nanosheets, Intermetallic compounds, Physical Properties,
Wetting.
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I nvestigation of changesin welding quality of polypropylene sheetsin
turbulent friction method with different pins

Behrouz Asadi Boroujeni', Ayoub Khosravi Farsani’, Mohammad Razazi’
1-Department of Mechanical Engineering, Technical and Vocational Univercity (TVU),Tehran, Iran,

bborujeni@tvu.ac.ir
2- Department of Mechanical Engineering, Technical and Vocational Univercity (TVU),Tehran, Iran, a-

khosravi@tvu.ac.ir
3-Islamic Azad University, Department Of Material, Majlse city Branch, Isfahan, Iran,

Mohamad.razazi@Y ahoo.com

Abstract

The FSW process has emerged as one of the most advanced methods for bonding metals
and polymers in the last decade, which has a much higher energy efficiency than other
welding methods. In this research, the weldability of polypropylene sheets has been
investigated by friction welding process (FSW), the purpose of which is to determine the
optimal process conditions to achieve the strength and surface conditions suitable for
bonding samples during welding. The concept behind friction welding is the generation
of heat at the joint due to friction work and the use of pressure to conduct polymeric
materials. In this paper, in order to do a scientific work on the effect of pin shape on weld
strength and to obtain the best geometry for welding polypropylene parts, Welding was
performed with the same dimensions by tools with simple triangular pins, grooved
triangles, grooved cylinders and grooved cones. After tensile testing experiments
performed on welded parts with these tools, a more suitable tool was selected for this
process. The ideal tool has a grooved conical pin and an Archimedean shoulder and the
direction of rotation is also clockwise. The reason for this choice was the higher failure
stress of this tool, which is 11.34 MPa.

K eywor ds:Component; Turbulent friction welding, polypr opylene, welding pins.
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Investigation of tool movement speed on the quality of welds created in
polypropylene sheetsin turbulent friction method

Behrouz Asadi Boroujeni', Ayoub Khosravi Farsani’
1-Department of Mechanical Engineering, Technical and Vocational Univercity (TVU),Tehran, Iran,
bborujeni@tvu.ac.ir
2- Department of Mechanical Engineering, Technical and Vocational Univercity (TVU),Tehran, Iran, a-
khosravi@tvu.ac.ir

Abstract

Turbulent friction welding (FSW) is a growing technology in the manufacturing industry
because of its many innovations, including the welding of lightweight materials such as
aluminum and magnesium. This process has recently been implemented for the
connection of thermoplastics. Turbulent friction welding is a solid-state welding process
that has a non-consumable rotating tool consisting of two parts, a comb and a pin. The
process tool generates friction and heat by rotating and entering two sheets that are firmly
placed next to each other, creating a bond. In this process, the connection is made by the
rotating tool and the existing pin on its head. Turbulent friction welding has many
advantages over conventional melting welding methods due to its low inlet temperature
and lack of melting and re-freezing of materials. In this paper, the effect of linear velocity
changes of the tool on the tensile strength of welded polypropylene parts in this method
is investigated. After welding the parts and their tensile test, it was found that at low
rotational speeds, the welding strength decreases with increasing linear velocity of the
tool. However, this is not the case at high linear velocities, and the highest yield limit
recorded at the linear velocity is 25 mm / min, which is achieved at a rotational speed of
400 rev / min, and its value is 11.7 MPa, which is 80% of the yield limit of the base
material.

K eywor ds:Component; Turbulent friction welding, polypropylene, tool linear speed, tool rotational
speed
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Optimization of GM AW process parameter s on the 5083 aluminum
alloy using Taguchi method in order to minimize the welding-induced
distortion

Mostafa Amral, Mahmood Gordan?
1-Ph.D., Padideh sanat ouj company, Iran, amra.mostafa@yahoo.com
2-M.Sc., Imen welding and cutting company, amra.mostafa@yahoo.com

Abstract

Non-heat-treatable 5000-series aluminum alloys such as 5083 have been attracted the most
attention for use in the marine industries. In this research, the effect of gas-metal arc welding
process parameters on the angular distortion of 5083 aluminum alloy joint using ER5183 filler
metal was investigated. Accordingly, the wire-feed speed, voltage, welding speed, and gas flow
rate as the important parameters of the welding process changed at three levels. Experiment
design based on Taguchi method with orthogonal array L9(34) was performed and the results are
analyzed using signal to noise ratio. The analysis of the angular distortion test results showed that
the wire-feed speed, welding speed, voltage, and gas flow rate had the highest effect on the
angular distortion, respectively. The optimal values of 7 m.min-1, 24 V, 0.9 m.min-1, and 17
l.min-1 were obtained for the wire-feed speed, welding speed, voltage, and gas flow rate
respectively. The analysis of variance (ANOVA) of the DOE method was conducted and was
observed that wire-feed speed was the most significant GMAW process parameter due to its
highest percentage contribution (56.83% among the process parameters).

Keywor ds: 5083 aluminum alloy; ER5183 filler metal; GM AW process; Angular distortion; Taguchi
method; Signal to noiseratio.
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A simulation for the effect of substrate on temperature distribution and
thermal gradientsin selective laser melting

Negin Amani', Reza Miresmaeili’, Mobin Karami’
1-Master Student of Welding Engineering, Department of Materials Engineering, Tarbiat Modares

University, n.amani@modares.ac.ir
2-Associate Professor, Department of Materials Engineering, Tarbiat Modares University,
miresmaeili@modares.ac.ir
3-Master Student of Welding Engineering, Department of Materials Engineering, Tarbiat Modares

University, k.mobin@modares.ac.ir

Abstract

Selective laser melting (SLM) is an additive manufacturing technique in which
functional, complex parts can be created directly by selectively melting layers of powder.
This process is characterized by highly localized high heat inputs during very short
interaction times and will therefore significantly affect the microstructure. For the
successful production of parts with Laser Beam Melting technology support structures
are essential. Their main functions are to support overhanging structures, dissipate the
heat generated during the process, and minimizing geometrical distortions caused by
internal stresses. If we want to produce a part that is overhanging feature, by the process
of selective laser melting without the use of support structures, in some areas where the
part is hung, scanning is performed on the previous layer which is powder and if a
support structure is used, the scan is performed on a layer that is solid. In this study, the
effect of powder and solid properties of the substrate as well as the effect of changing the
substrate material on temperature distribution, thermal gradient and cooling rate were
investigated. The results of the simulation show that the changing the substrate material
from AISi110Mg to AI2024 and change the properties of the substrate from powder to
solid reduces the temperature and increases the cooling rate. This is because the thermal
conductivity of Al2024 is higher than AISi10Mg and the heat transfer through the
thermal conductivity in the solid is more than the powder.

Keywords: Selective Laser melting; Support; Finite Element; Temperature distribution; Cooling
rate; Temperature gradient.
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Evaluation of mechanical strength of 304L austenitic stainless steel pipe
welds at of -190 ° C for operation in steel making oxygen unit

Jamshid Ali Babaei', Iman Haj jannia®

1-Manager of Technology and Development of Chaharmahal and Bakhtiari Steel Complex, Sefid Dasht ,

alibabaei(@sdsteel.ir
2- Chaharmahal and Bakhtiari Steel Complex, Sefid Dasht, (MSE), Imanhajiannia@Gmail.Com

Abstract

This study evaluated the mechanical strength of 304L austenitic stainless steel welds at
minus 190 ° C for GTAW welding steel unit, which was in fact a case study. To
introduce the oxygen unit, it should be said that the best and cheapest way to achieve
pure oxygen is to use ambient air, which first takes the ambient air with high-power
compressors and then this compressed air enters the turbine. This turbine cools the air to
a temperature of minus 190 degrees Celsius and enters the separator to be stored in
separate tanks after separating the liquids. 304L austenitic stainless steel pipe is one of
the most widely used steels in the industry. In this study, the oven, ion and welding
instructions of 304L pipes were evaluated by GTAW welding method, and then all non-
destructive tests, including radiography, were performed to ensure that the welds did not
oxidize and did not have any defects. Then, the necessary mechanical tests were
performed to ensure the connection of 304L steel pipes at very low temperatures. The
results of welding samples showed that the specimens were stretched in the appropriate
range and failed in the standard range, as well as no cracks in the specimens. Weld
surface and root bending test was not observed and finally the most important test that
was performed in three areas of base metal, heat affected area and welding Charpi impact
test, although at this temperature the impact energy was very low but showed soft failure
results. Finally, these connections were approved for operation for the steelmaking
oxygen unit.

Keywor ds: Welding, M echanical tests, 304L, Oxygen unit, Fracture.
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Optimization of Welding I nspection Qualitative M easurement System
Analysis

Nazila Adabavazehl, Mehrzad Navabakhsh®”
1-PhD Candidate ,Department of Industrial Engineering, Najafabad Branch,
Islamic Azad University, Najafabad , Iran; nazilaadabavazeh@yahoo.com
2-Assistant Professor, Department of Industrial Engineering, South Tehran Branch,
Islamic Azad University, Tehran, Iran; mnavabakhsh@yahoo.com

Abstract

Ensuring one-dimensional data, continuous and timely equipment control are big step in
increasing quality. Risk management is important regarding the effects that measurement
equipment and processes can have on the quality of an organization's products by
producing incorrect results. During the manufacturing and servicing of parts, it is
possible to have different types of discontinuities with different sizes, so that the future
operation of the part is affected by their nature and exact size. Economic and sometimes
environmental damage due to incorrect part size will have unfortunate consequences. The
purpose of this study is to analyze the quality measurement system, including
optimization of performance, probability of acceptance and the possibility of announcing
the risk of modeling error. In this regard, all possible precedence relationships between
the measurement systems have been considered. The proposed model is implemented for
a real project on a small scale. The results of model implementation indicated that the
algorithm has good performance for small scale projects.

Keywor ds: Optimization, Analysis, M easurement System, Welding I nspection.
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Risk Assessment for Welding and Cutting Processes
Based on Fuzzy FMEA

Nazila Adabavazeh' , Afshin Khayyam®
1- Contracts and Informatics Administrator, Nazeran Yekta, info@nazeranyekta.com
2-Quality Assurance Manager, Nazeran Yekta, info@nazeranyekta.ir

Abstract

Undoubtedly, risk management is considered the most important mission of the safety
management system in industries. Risk is always associated with uncertainty. Therefore,
one should be careful to perform risk assessment calculations based on principles that
cover the uncertainties. One of the most important methods in this field uses risk
calculations based on fuzzy logic that could provide an appropriate response to estimate
the probable risk of incidents. This descriptive research aims to establish an optimal
method for the risk assessment of the welding and cutting processes. This paper
addresses the risk assessment based on a literature review, considering the fuzzy FMEA
in the welding and inspection industry. The findings show that the most significant risks
include “cutting by oxygen and gas, explosion and fire, damage and injuries to people
and equipment/ cutting by gas — gas cylinder leakage, fire, explosion and body injuries”.
The research results contribute to improving the risk assessment system.

Keywords: Risk assessment, Weding, Cutting, FMEA, Fuzzy.
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Effect of Tungsten Carbide Dissolution on Erosion Wear Resistance in
WC/Ni Composite Layer

A. Abyazi', M. Takht Kiyani’, K. Rahmani’

1- Assistant professor, Azarbaijan Shahid Madani University, Iran, ac.abyazi@azaruniv.ac
2-MSc student, Amirkabir University of Technology, Iran, m.tkiyani1378@aut.ac.ir
3- BSc student, Azarbaijan Shahid Madani University, Iran, kosarrahmani9@gmail.com

Abstract

In the present study, the effect of dissolution of tungsten carbide (WC) particles on the
erosion wear resistance of hard coatings created by oxy-acetylene welding process had
been investigated. Higher preheating temperature was shown to dissolve tungsten carbide
(WC) reinforcing particles and eliminate their high erosion wear resistance. Also, the
results of x-ray diffraction clearly showed a significant reduction in the amount of
tungsten carbide and the formation of brittle W2C phases resulting from its dissolution.
The hardness of the coating (about 900 Hv) was obtained in preheated specimen at the
suitable temperature compared to preheated specimens at higher temperatures (about
1300 Hv). Excessive dissolution of tungsten carbide particles along with the formation of
brittle W2C phase due to unfavorable preheating conditions led to a significant reduction
(68%) in erosion wear resistance.

Keywords: Dissolution of WC particles; WC powder particles; W2C brittle phase formation;
Erosion wear.
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Effect of heat input on the microstructure of AICoCrFeNi high entropy
alloy coating deposited using gas tungsten arc welding

Nima Abbasian Vardin', Tohid Saeid®, Alireza Akbari °

1-MSc student, Sahand University of Technology, Iran , n-vardin97@sut.ac.ir
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Abstract

AlCoCrFeNi based high entropy alloy coatings were deposited on low carbon steel
substrates using gas tungsten arc welding process in different heat inputs (two amperages
of 180 and 210 A) and effects of heat input on the deposit microstructure was studied.
The microstructural details were investigated by Optical Microscopy (OM), Field
Emission Scanning Microscopy (FE-SEM) and X-ray Diffraction (XRD) analysis and
microhardness testing. The result showed that the coating with the lowest heat input has
petal dendritic morphology which includes two B2 and A2 face centered cubic structures
and a Cr-rich strip-like structure in some parts of grain boundaries. By Increasing heat
input a new Co-Cr rich phase appears besides the A2 and B2 phases. The morphology
and amount of this phase are different in every area of the coating. The variations in
microstructure and morphologies of the involved phases were explained based on the
temperature gradient to growth rate ratio (G/R) and amount of the iron content. In all the
coatings, the average hardness was higher than 500 HV. Changes in heat input de not
produce meaningful changes in the coating hardness.

Keywor ds: AICoCrFeNi high entropy alloy, Gastungsten arc welding, Heat input, Microstructure.
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Reconstruction of climbing blades by SMAW process using E6UM60
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1-Master’s Degree, Department of Material Science, University of Shahrekord, Iran,
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2-Associate Professor, Department of Material Science, University of Shahrekord, Iran, sharifi@sku.ac.ir
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Technology, Iran

Abstract

Wear of parts and equipment in industrial complexes is one of the most important
problems of industry and mining units and craftsmen are involved in this issue. Abrasion
in acute and critical situations can cause failure and malfunction of parts and devices.
And in this case, the producers pay heavy costs that result from the cessation and
backwardness of production. In this study, the application of a hard metal layer by the
SMAW process using E6CUMG60 electrode on the base metal of 1.2550 was investigated.
Various parameters such as electrode type, diluent substrate, preheating, postheating as
well as heat treatment were performed in different samples and the best results were
evaluated. Samples in the form of tablets with a diameter of 50 mm were prepared by the
optimal method and after welding and heat treatment, wear test was performed for
welded samples and the raw sample was used as a control sample and the results were
compared. It was observed that the repaired sample has better conditions in terms of
abrasion resistance and hardness than the raw sample. By examining the results and
analyzing the data, a large part of the damaged tool steels can be repaired and returned to
the production line.

Keywords: SMAW Welding, Hardfacing, Repairing, E6GUM60 Electrode.
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Evaluation of properties of dissimilar joints of Ti-6AI-4V to AlSI 304
austenitic stainless steel by transient liquid phase method
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Abstract

Stainless steels and titanium-based alloys are among the engineering materials that have
become very popular among craftsmen and researchers due to their excellent corrosion
resistance, weldability and other properties. The integration of titanium and stainless
steel alloys is also widely used in many industries. Therefore, in this study, the effect of
temperature on the dissimilar joining of Ti6Al4V alloy and 304 AISI stainless steel
through the transient liquid phase has been investigated. The process was performed at
three temperatures of 900, 950 and 1000 °C and a fixed time of 60 minutes. A scanning
electron microscope equipped with Energy Dispersive Spectroscopy analysis was used to
examine the junction area. In none of the samples was the isothermal solidification zone
completely formed. The shear strength test also showed that with increasing temperature,
the shear strength decreased. Thus, the highest shear strength was obtained at 900 °C. X-
ray diffraction patterns confirm the presence of intermetallic compounds based on iron,
copper and titanium.

Keywords: Transient Liquid Phase; Ti6Al4V Alloy; AlSI 304 Austenitic Stainless Stedl.
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Preface of the | CWNDT 2022 Scientific Chairman

In the name of the Most High

The purpose of holding “The Fourth International Conference on Welding
and Non-Destructive Testing” is to present latest scientific and technical
findings in the field of welding and inspection, to develop and promote the
welding engineering system in related industries, and to conduct related
research and innovations. In addition, being inspired by the findings of other
researchers and experts in this conference can provide the best opportunity to
create new ideas.

For this purpose, I sincerely invite all dear professors, leading researchers
and students to participate in this great event. I hope that this conference will
create a scientific atmosphere for the presence of researchers, experts and
industry activists in this field and present the demands, efforts and
experiences in forms of articles, lectures, technical workshops, photos and so
on to create the way for deeper and broader activities. I also wish that the
conference would take a small step, in establishing an effective international
connection between the scientific and industrial communities and promoting,
developing and excelling related research.

M.R. Pakmanesh
Scientific Chairman of ICWNDT 2022
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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 I would
like to express the deepest appreciation for the valuable
scientific contribution in 4™ International Conference on
Welding and Non-Destr uctive Testing ICWNDT 2022) held
in Iranian Space Research Center (ISRC).

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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