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L aboratory and computational study of the effect of chemical
composition of welding metal on solidification cracksin welding of 6061
aluminum alloy

Majid Sattari*, Mohsen Sheikhi?, Y ousef Mazaheri?
1-Master of Materials, Bu Ali Sina University
2- Faculty member of Materials Department, Bu Ali Sina University

Abstract

Welding of aluminum alloys can be accompanied by solidification cracking. The
chemical composition of weld metal is one of the factors affecting cracking, which
cracking can be prevented by determination of appropriate weld metal composition. The
aim of this study was to investigate the effect of filler metal type and dilution rate on
crack sensitivity in 6061 alloy welding. Welding was performed using TIG process by
two types of filler metals including 1100 and 4043 with different dilutions ratios and the
severity of their welding cracks was evaluated. The crack intensity was evaluated by the
AT2 criterion to evaluate the reliability of this model. The obtained results showed that
this model could predict the cracking behavior with relatively good accuracy.

Keywords: Welding of aluminum alloys, TIG welding, Solidification cracking, Dilution.

36



2 P S0 ol 5 L2 Moy pl i puoges

[EEPRE 7 YRV WA Y| W'y | N P [N gV XY

3"' International Conference on Welding and Non Destructive Testing (ICWNDT 2021)

21% National Conference on Welding & Inspection (2151 NCWI)

; 5 & 10" National Conference on NDT(10 s NCNDT)
R ) st

Iim;imi\tmit‘v :I'Tt-chnnl(rgy Mar‘:h 3'4 ? 2021 m‘ﬁm&u‘?,w

Isfahan University of Technology dp.du_w gy

A

IWNT
e Xl

et ol g ST ) 9 la 2 dunae
The Iranian Institute of
Welding & Non Destructive Testing

Evaluation of plate structures using ultrasonic guided waves at higher
frequencies

Mohsen Saeedi, Sina Sodagar
Department of Mechanical Engineering, Petroleum University of Technology

Abstract

Guided wave inspection systems are often used in low frequency—thickness ranges below
the cut-off frequency of the higher-mode waves. In this paper, the potentials of guided
wave modes at higher frequencies are studied to inspect plate structures. The wave
propagation characteristics of high order wave modes and the corresponding sensitivity
and detectability are investigated. Using finite element based software, ABAQUS, the
finite element simulations are employed to simulate the ultrasonic inspection system to
simulate AO and SO wave mode distribution. The FE-based simulated inspection system
is employed to evaluate the in-plane and out-of-plane behavior of the AO and SO guided
modes for al mm steel plate at 2.5 MHz.mm frequency.

Keywords: Ultrasonic, Guided waves, SO and A0 modes, High frequency, plate structure
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Electron beam melting of Ti-6Al-4V lattice and bulk components

Abdollah Saboori, Manuela Galati, Luca luliano
Department of Management and Production Engineering (DIGEP), Poalitecnico di Torino, Corso duca
Degli Abruzzi 24, 10129, Torino, ltaly

Abstract

Additive manufacturing processes allow producing complex geometries, which include
structures with enhanced mechanical performance and biomimetic properties. Among
these structures, the interests in the use of lattice are increasing for both medical and
mechanical applications. The mechanical behaviour of the structure is closely correlated
to its shape and dimension. However, up to now, far too little attention has been paid to
this aspect. Hence, this work aims to explore the effect of geometry, dimension and
relative density of the cell structure on the compressive strength of specimens with lattice
structures. For this purpose, various Lattice structures are designed with different
geometries and dimensions. This approach leads to havi'ng structures with different
relativity densities. Replicas of the designed structure are produced using Ti—6Al-4V
powder processed by electron beam melting process. The samples are tested under
compression. A new approach to calculate the absorbed energy up to failure by the lattice
structure is presented. The results show a close relationship between the mechanical
performance of the structure and the investigated parameters. In contrast with the current
literature, the presented experimental data and a collection of the literature data highlight
that the lattice structures with similar relative density do not exhibit the same Young’s
modulus values.

Keywor ds: Electron Beam Melting; Additive Manufacturing; Ti-6Al-4V; Lattice; M echanical
performance
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Effect of copper addition on the structur e and mechanical properties of
ST52 plain carbon steel weld metal made by GM AW method

Ali Rezaei®, Hamed Sabet?, Seyed Reza Amirabadizadeh®

1- Master student of Materials and Metallurgy Engineering, Karg) Branch, Islamic Azad University, Kargj, Iran
2-Associate Professor, Department of Materials and Metallurgy Engineering, Kargj Branch, 1slamic Azad
University, Kargj, Iran
3-Faculty members of Mechanical Engineering Department, South Tehran Branch, Islamic Azad University,
Tehran, Iran

Abstract

In this study, the effect of adding copper element to the filler metal on the microstructure
and mechanical properties of plain carbon welded metal welded by GMAW method was
investigated. In order to carry out this research, the wires required for welding were
prepared in raw form and after determining their chemical composition, they were coated
with copper element in the factory during a process. Then, 5 pieces of plain carbon steel
DIN ST52 in dimensions of 20 x 200 x 320 mm were selected as the base metal and
welding operations were performed on the first piece with uncoated copper wire and on
the other four pieces with plated wires containing 0.04, 0.09, 0.11 and 0.13% of copper.
Welding was performed in seven layers and in two passes under the same conditions and
under CO2 shielding gas. After welding, eye, penetrant, radiography, tensile, impact,
microstructure and scanning electron microscopy tests and chemical composition tests
were performed on the samples. The results of eye, penetrant and radiographic
examinations showed no defects at the joint. The results of tensile test showed that with
increasing the amount of copper to 0.04% in the wire coating, the tensile strength
decreased and with increasing this amount to 0.13%, the tensile strength increased.
Examination of the impact test results showed that with increasing the amount of copper
to 0.04% in the wire coating, the amount of energy absorbed by the sample increased and
with increasing this amount of copper decreased to 0.13% of the amount of energy
absorbed by the sample. The results of microstructural study showed that adding 0.04%
of copper to the welding wire caused needle ferrite. Increasing the amount of copper to
0.13% decreased the needle ferrite and increased the grain ferrite.

Keywords: Copper- microstructur e-structure-wires
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M echanical behavior of Sn-Cu-Bi-xCr (x= 0 and 0.01 wt.%) lead-free
solder: numerical and experimental studies

Roxana Rashidi® , Homam Naffakh-Moosavy?
1 - Graduated Master Student, Department of Materials Engineering, Tarbiat Modares University
2 - Assigant Professor of Materials and Metallurgy Engineering, Department of Materials Engineering,
Tarbiat Modares University

Abstract

Solders as connecting materials play a key role in joints and assemblies in the infinite
world of electronics. Following the elimination usage of Sn-Pb solder from electronic
applications according to the Europe legislation in 2006, lead-free solders were
introduced. One of the important factors in choosing the alternative solder is mechanical
properties because the solder is subject to stress and strain when an electronic device is
operating, or in some environments, the solder is exposed to significant vibrations and
tensile forces. So tensile properties are important factors that determine the deformation
range of solders with the non-failure condition. In this paper, a comparative study in
terms of experimental and simulation has been done on the addition of Cr along with Bi
as one of the important alloying elements to the low-cost Sn-Cu solder. The effect of
adding Cr on the tensile properties of the new Sn-0.8Cu-1.8Bi-xCr (x = 0 and 0.01) is
studied. ABAQUS software was used to simulate the tension behavior and the used
method to simulate the mechanical behavior of solders was verified by the experimental
results and complements each other. The results showed the improvement in mechanical
behavior by alloying and probable mechanisms such as precipitation hardening, the
formation of a solid solution, and presence of dislocations in microstructures. The
conformity of numerical and experimental results is higher than 85% and the biggest and
smallest simulation/experimental differences were in young modulus and yield stress
values, respectively.

Keywords: lead-free solders, tensile, smulation, ABAQUS, precipitation hardening, solid solution
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Joining Ti-6Al-4V to stainless steel by pulsed laser welding

Mohsen Rafi*, Hamed Sabet®, Vahid Abouei-Mehrizi®
1-MSc student of welding engineering, Department of Materials Engineering, Karaj Branch, Idamic Azad
University, Karaj, Iran
2-Associate professor, Department of Materials Engineering, Karaj Branch, Ilamic Azad University,
Kargj, Iran

Abstract

In this project, joining Ti-6Al-4V and stainless steel plates by pulsed-laser-welding
method using pure copper and silver interlayers has been studied. The process of lap-
welding the plates was done by a pulsed laser system, using concentric spot welding of
0.8mm-diameter circles around a 4mm radius circle. The next phase included examining
whether joining was successful and whether cracks were found. Then, optical and
electron microscopy inspections, and chemical (spot-scan & map-scan) analyses were
performed. Finally, tensile strength and microhardness were tested. The best joining

result occurred in 7 milliseconds when copper was used as the interlayer and stainless
steel was placed above (near the laser).

Keywords: pulsed-laser -welding; stainless stedl; Ti-6Al-4V.
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I nvestigation of har dness behavior in heat affected zone of ASTM A517
steel in single-pass and multi-pass welds

Mohsen Rahimpour Kami*, Morteza Shamanian Esfahani?, Kianoush Zarrinnaghsh?,

Seyed Ahmad Mousavi*
1-Masters student, Department of Materials Engineering, |sfahan University of Technology, Iran
2-Professor, Department of Materials Engineering, Isfahan University of Technology, Iran
3-PhD student, Department of Materials Engineering, Bahonar University of Kerman, Iran
4-Masters student, Department of Materials Engineering, Islamic Azad University, Najafabad Branch, Iran

Abstract

guenched and Tempered ASTM A517 steel belongs to the category of high strength
steels, which has a good toughness due to the tempering heat treatment at high
temperatures. During fusion welding, the thermal cycle of welding leads to severe
microstructural and mechanical changes in the heat affected zone of the base metal. The
formation of an untempered hard martensitic region in the heat-affected zone is one of
these changes, which reduces the toughness of this zone and also the possibility of cold
hydrogen cracking. In the present study, the hardness behavior in the heat affected zone
of ASTM A517 steel was investigated. Therefore single-pass and multi-pass welds with
different heat inputs were fabricated. The maximum hardness in the heat affectedzone of
single-pass welding specimens with different heat inputs was close to each other, which
was due to the transformation of the area adjacent to the fusion boundary to an
untempered martensitic structure for both specimens. In multi-pass welds, the hardness
of the heat-affected area near the upper surface of the specimens was similar to that in
single-pass welds, while this parameter experienced a sharp drop near the middle passes
due to the tempering of these regions resulting from the heat generated in the next passes.
The results showed that the presence of hard and brittle martensitic structure in the heat
affected zone of this type of steel is almost inevitable and for critical applications that
require high toughness, post weld heat treatment should be used.

Keywords: ASTM A517 sted, Vickers Hardness, Untempered Martensite, Toughness, Hardness
Prediction.
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I nvestigating the effect of heat input on mechanical properties and
microstructural in dissimilar joint between A283 Gr C steel and 304L
stainless steel in SM AW welding methods

Negar Pakdaman', Masoud Atapour?®, Mojtaba Esmaeilzade®
1-Master of Welding Materials Engineering, Isfahan University of Technology
2-Associate Professor, |sfahan University of Technology
3-Assistant Professor, Persan Gulf University

Abstract

In this research, the effect of heat input on the microstructure and mechanical properties
of 304L stainless steel connection to A283 grade C plain carbon steel has been
investigated by shielded metal arc welding method. E-309L electrode was used for this
purpose. In order to investigate the microstructure and mechanical properties of the weld
metal, heat affected zone and the base metal, macrographic, metallographic,
microhardness and uniaxial tensile tests were performed. The results showed that due to
the increase in heat input, the depth and penetration of the weld metal is less affected and
in the first place the width of the welding line increases. The tensile test obtained from
the samples showed that with increasing the heat input, the final strength and ductility of
the samples decreased due to grain growth in the areas around the weld metal. Also, with
increasing the heat input, the hardness of the weld metal area and the hardness of the heat
affected area decreased due to grain growth and the formation of delta ferrite phase in the
area affected by the heat of the base metal 304L. In contrast, as the heat input decreased,
black holes were observed in the junction of the base metal side of the A283 base, which
were caused by a lack of melting and reduced heat.

Key words: Heat Input, Mechanical Properties, Dissmilar Welding Joint, Stainless stedl.
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I nvestigation of structure and connection properties of Zr-% 1Nb sheets
by pulsed laser welding process

Mojtaba OmidAli*, Hojjatullah Mansouri?
1-Msc Student of Materials Engineering, Materials Engineering Faculty, Malek Ashtar University of
Tecknology Shahinshar Isfahan
2-Asistant Prorfessor, Materials Engineering Faculty, Faculty, Malek Ashtar University of
Tecknology Shahinshar Isfahan

Abstract

Zirconium and its alloys are mastered for the construction of pressure vessels, nuclear,
aerospace and biomedical industries due to their thermal expansion and high corrosion
resistance. Grain growth is due to welding heat in welded metal and HAZ. Nd.YAG
laser welding was performed on Zr-1Nb sheets with a thickness of 0.7 mm without filler
metal at different speeds. Eye test was used to investigate welding quality, size of
welding areas, optical microscopic examination for grain size, structure and hardness test
in terms of Wickers. Discussion and results showed that the inlet heat depending on the
electric current and welding rate caused grain growth in welded metal and in HAZ, the
lower the growth of the seeds due to thermal grades. Microstructure of welded metal was
shaped according to the cooling rate of the basket or needle structure. WeidmannStaten
HAZ structure is a rough needle. Welded metal HAZ a higher hardness than haz area,
which shows that along with grain growth, hardness also increases in welded areas.

Keywords: Zr-% 1Nb, Pulsed laser welding, Grain growth, Weidmann Staten, Basket structure,
Hardnesstest.
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Effect of heat treatment on the binding area properties of Zr-% 1Nb
sheets by T1G pulse welding process

Mojtaba OmidAli*, Hojjatullah Mansouri?
1. Msc Student of Materials Engineering, Materials Engineering Faculty, Maek Ashtar University of
Tecknology Shahinshar Isfahan
2. Asigant Prorfessor, Materials Engineering Faculty, Faculty, Malek Ashtar University of Tecknology
Shahinshar Isfahan

Abstract

Zirconium and its alloys are mastered for the manufacture of pressure vessels, nuclear,
aerospace and biomedical industries due to their thermal expansion and high corrosion
resistance. Heat causes grain growth and changes the properties of welding aress.
According to the Nb-Zr fuzzy equilibrium diagram and the thickness of the samples,
normalizining heat treatment with a temperature of 900°C for 7 minutes and different
cooling in water, air and oil was performed on Zr-%1Nb sheets welded with a thickness
of 0.7 mm without filler metal. Microscopic optical analysis was used for grain size,
structure and hardness test in Terms of Wickers. Investigation of heat treatment on grain
size and structure of Wadman Stataten in welding and haz metal had no significant effect,
but it reduced their hardness.

Keywords: Zr-% 1Nb, Heat treatment, Grain growth, Cooling rate. Har dness test.
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The effect of substrate's heat treatment on micr ostr ucture and
mechanical properties TL P bonding X-45 and FSX-414 cobalt based
super alloys

Mojtaba Naalchian', Masoud Kasiri-Asgarani*, Morteza Shamanian®, Reza Bakhtiari®,

Hamid Reza Bakhsheshi- Rad"
1- Advanced Materials Research Center, Department of Materials Engineering, Ngjafabad Branch, Idamic
Azad University, Najafabad, Iran
2- Department of Materials Engineering, Isfahan University of Technology, Isfahan, Iran
3- Department of Materials Engineering, Faculty of Engineering, Razi University, Kermanshah, Iran.

Abstract

In this study, a dissimilar joint of cobalt based superalloys X-45 and FSX-414 has been
created under the standard heat treatment conditions with the nickel-based BNi-9
interlayer with the thickness of 50um by the transient liquid phase bonding process.
Solution heat treatment (1150°C/4h) was used for bonding and the aging heat treatment
(980°C/4h) for the homogenization of the bond. Optical metallography, Field Emission
Scanning Electron Microscope with Energy Dispersive X-ray Spectroscopy, Differential
scanning calorimetry, micro-hardness test and shear strength test were used for the
characterization of microstructural and mechanical evolution in base metals and bonds.
The solution heat treatment leads to the dissolution of a part of the M23C6 and M6C
carbides in the substrate of superalloys, which due to the aging heat treatment secondary
and fine carbides M23C6 precipitate in the substrate and help strengthen the superalloys.
The diffusion of the boron from the molten interlayer to the base metals resulted in the
complete isothermal solidification and a nickel-based single-phase solid solution has
been  developed. Cobalt-chromium-tungsten-molybdenum-based ~ carboborides
precipitation with high hardness in the vicinity of the isothermal solidification zone and
in base metals results in the non-homogeneity of microhardness profile along the bonding
area. Homogenization heat treatment did not have an effect on the omission of these
precipitations, but by more uniform redistribution of the alloying elements strengthen
solid solution that could increase shear strength from 655 to 688 MPa, which is
somewhat equivalent to the shear strength of the 45-X alloy and also 93% of the shear
strength of the FSX-414 dloy.

Keywords Transient liquid phase; Cobalt-based superalloy, fist nozzle-stage
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Enhancement of mechanical propertiesin aluminum-polypropylene
based composite friction stir joints via surface treatment of aluminum

M. Movahedi*, M. Mohseni Rad?, A. Ozlati®
1-Associate professor, Material s Science and Engineering Department, Sharif University of Technol ogy
2-M.Sc. sudent, Materials Science and Engineering Department, Sharif University of Technology
3-Ph.D. student, Materials Science and Engineering Department, Sharif University of Technology

Abstract

In this research, the effect of thetool rotational speed on microstructure of the friction stir
lap joined aluminum/polypropylene-elastomer-talc composite and the possibility of
improving the mechanical properties of joints via surface treatment of the aluminum was
investigated. Macrostructural studies showed that macroscopic mechanical locks (in the
form of anchor-like aluminum pieces piercing into the composite sheet) form as a result
of the joining process. The size and orientation of these anchors changes with tool
rotational speed. A reaction layer (with a thickness of ~10-20 micrometers) containing C,
O and Al atom forms at the stirred zone/aluminum interface via erosion mechanism and
solution of aluminum atoms in the melted composite. Porosities with different sizes form
on aluminum surface by chemical surface treatment process as surface roughness
increased by ~2.5-4.5 times compared to un-treated samples. Porosities on the aluminum
surface promote formation of microscopic mechanical locks (via penetration and
solidification of melted composite inside the pores) across the overlapped area of the
joint. Increasing tool rotational speed results in enhancement of the joints fracture load in
tensile-shear test up to ~320 N in the optimal rotational speed. Microscopic mechanical
locks noticeably increase fracture load (from ~40 to 170% in different rotational speeds
and surface roughness) and play an important role in improvement of the joints
mechanical properties.

Keywords: Aluminum AA5052, Polypropylene-based composite, Surface treatment, Mechanical
properties, Macrostructure
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Effect of process parameters and adhesive type on Aluminum-Poly
Propylene based composite joints made by friction stir weld-adhesive
hybrid joining process

M.Movahedi', H.Shirovi Khoozani®, A. Ozlati®
1-Associate professor, Material s Science and Engineering Department, Sharif University of Technol ogy
2-M Sc graduate, Materials Science and Engineering Department, Sharif University of Technology
3-PhD student, Materials Science and Engineering Department, Sharif University of Technology

Abstract

Joining of aluminum to polymers and polymer-based composites is important in many
industries including automotive and aerospace industries. In this research, joining of
AA5052 aluminum to PP-20%Talc composite using hybrid friction stir-adhesive joining
process was investigated. Macrogtructural studies showed that penetration of anchor-like
aluminum pieces into the composite sheet forms mechanical locks between the base
materials. Increasing tool transverse speed resulted in formation of larger anchors.
However, more increase in the tool transverse speed resulted in formation of voids and
cracks in the stirred zone. Therefore, joints failure load increased (from 255 to 315 N)
with increasing tool transverse speed from 50 to 100 mm/min, but then decreased by
~40% when tool transverse speed reached 150 mm/min. Application of adhesive in order
to achieve a hybrid joint caused penetration of anchors inside adhesive layer instead of
composite sheet. Therefore, the adhesion force between the composite and the adhesive
was found to have a crucial role in determining the joints strength and the methacrylate-
based adhesive having better adhesion to the composite sheet, created a hybrid joint with
better mechanical properties.

Keywords: Weld-adhesive hybrid joint, Aluminum AA5052, Polypropylene-based composite,
mechanical properties, macro/micro structur e, methacrylate-based adhesive.
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M icrostr uctur e and micr o-har dness char acterization of EBM
fabricated Ti6Al4V samples

Ashkan Mohammadi®, Behzad Niroumand®, Abdollah Sabori®
1- M.Sc Student, Isfahan University of Technology, Iran
2-Professor, Isfahan University of Technology, Iran
3-Assistant professor, Politecnico Di Torino, Italy

Abstract

Electron beam melting (EBM) is among the modern additive manufacturing processes
whereby metal powders are selectively melted to produce very complicated components
with superior mechanical properties. In this study, microstructure and micro-hardness of
EBM fabricated Ti6Al4V samples were characterized. The resulting microstructure was
consisted of primary  phase and basket weave and Widmanstatten type o phase. It was
shown that the higher parts of the sample had finer microstructures in comparison with
the lower parts. This appeared to be due to distancing from the hot construction platform
which rendered less opportunity for the diffusional a+p—f transformation. The Vickers
micro-hardness of the samples was measured to be around 337 HV.

Keywor ds: Additive manufacturing, Electron Beam Melting, Ti6Al4V, X-ray diffraction
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Effect of welding parameters on microstructure and mechanical
properties of friction welding aisi 310 - Al Sl 1045 steels

Ali Moeini®, Amirhossein Ahmadi Chadegani', Masoud Atapour?
1- Graduate Student, Department of Materials Science & Engineering, Sharif University of Technology, Iran
2-Associate Professor, Department of Materials Science & Engineering, Isfahan University of Technology, Iran

Abstract

Machine parts are produced by using various methods such as forging, machining,
casting, and welding. The choice of production methods depends on the cost of
production. In the meantime, friction welding has become very important due to the low
production costs and the possibility of connecting parts of different materials. In this
study, the microstructure and mechanical properties of rotary friction welding of ck45 to
AISI 310 are evaluated. The results showed that with increasing forging pressure, the
weld's hardness and strength increased, and the recrystallization region's length
increased. The microstructure indicates areas of the base metal, the heat-affected zone,
and the thermomechanical zone on both sides of the friction weld zone. Also, the highest
hardness is obtained in the welding area.

Key Words: Dissimilar Friction Welding ; AISI 310 steel ; Ck45 steel ; Friction time ; Forging
pressure.
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Effect of temperature on micr ostructur e of multi-layer diffusion bonded
stainless steel

Mahyar Mehran', Behrooz Beidokhti?
1-Masters Student, Ferdowsi University, Mashhad, Iran
2-Associate Professor, Department of Materials Engineering Faculty of Engineering, Ferdows University,
Mashhad, Iran

Abstract

Diffusion bonding is a solid-state bonding method in which two materials are bonded
under pressure at a temperature below the melting point of the material. Severa
techniques have been used to connect 316 dainless steel plates of heat exchangers, but
these processes have not been very successful due to the obstruction of the passages by
the compacted fillers. Hence the diffusion bonding to connect the plates is quite
promising. By controlling the required conditions of the diffusion bonding such as
temperature, time, pressure and the amount of vacuum, we reached a uniform connection
and the examination of the microstructural images of the bond line shows a suitable
connection without discontinuity.

Keywords: Diffusion Bonding, Stainless Steel, Multi-layer, Microstructure, Temperature, pressure,
vacuum.
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The effects of welding parameters on ultrasonic spot welding of
dissimilar Al 3105 and Al 1050 alloys

Hamidreza Masoumi®, Amirhossein Meysami?,Hamed Razavi®, Mohammad K hodaei*
1- Magter of Science ,Golpayegan university of technology, Iran
2-Faculty Member, Golpayegan university of technology, Iran
3-Faculty Member, Golpayegan university of technology
4-Faculty Member, Gol payegan university of technology , Iran

Abstract

Al 1050 and Al 3105 aluminum alloy sheets were joined via ultrasonic spot welding
(USW). Due to mechanical and thermal cycles during USW, both diffusion and
mechanical mixing facilitated the formation of welded interfaces. The alloying element,
Mn, in Al 3105 diffused into Al 1050 during USW, and diffusion behavior varied with
selection of top sheet. The fracture mechanism during lap shear testing, i.e.debonding or
pullout fracture, varied based on welding power, time and pressure.

Keywords: Al 1050 and Al 3105 alloys; ultrasonic spot welding; horn
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I nvestigation of heat input effect on microstructure and corrosion
propertiesin dissimilar welded joints of A283 GrC steel to 304L
stainless steel via SMAW method

Hadis Sadat Mardanpour*, Masoud Atapour?, Mojtaba Esmaeilzade®
1-Masters student, I sfahan University of Technology
2-Associate Professor,|sfahan University of Technology
3- Assistant Professor, Persian Gulf University

Abstract

In this study, the corrosion behavior of the dissimilar welded joints of 304L austenitic
stainless steel and A283 Grade C carbon steel is investigated. For this purpose, the shield
metal arc welding (SMAW) process with three different heat inputs was conducted using
manual electrodes and E309L electrodes with DCEP polarity. After the welding process,
the microstructure of the base metals, weld metals and heat-affected zone (HAZ) were
examined using optical microscope (OM) and scanning electron microscope (SEM). The
results showed that the decrease in heat input led to the formation of the spherical delta
ferrite.  Also, clear interfaces were formed between the base metal A283 and the
austenitic electrode sides. The width of interfaces were increased by increasing the heat
input. The corrosion assessments were conducted using potentiodynamic tests in 3.5%
NaCl solution. It was found that the welded specimen at heat input of 1225 j / mm
exhibited has the best corrosion resistance, which was attributed to the lack of defects
and uniformity of the weld structure. Moreover, it was realized that an improvement in
corrosion resistance was observed by increasing the heat input. This was due to
decreasing the amount of delta ferrite in the weld microstructure.

Keywords: Heat input, Microstructure, Corrosion behavior, Dissimilar welded joints, Stainless steel
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I nfluence of brazing parameters on the micr ostr ucture and mechanical
properties of stainless steel sandwich joints

Masoumeh Khayyat', Behrooz Beidokhti?
1-Master of Science Metallurgy Engineering, Ferdowsi university of Mashhad
2-Assosiate professor, Ferdowsi university of Mashhad

Abstract

One of the methods of joining the plates to each other is brazing in which the joining is
done under vacuum, pressure and high temperature. In this study, copper filler was used
due to its low cost, low melting temperature and relatively good bond strength compared
to other fillers such as silver or nickel. The two layers and five layers sandwich joining
has been investigated under the influence of air atmosphere and high vacuum. Optical
images were taken from the samples to examine the microstructure of the joint after
metallography and electroetch .Which showed that in the bond did not form any oxides
or harmful phases at the vacuum atmosphere and the bond was completely uniform and
without cavities. Also, microhardness test were used to investigate the mechanical
properties of the joint. The hardness of the joints in the air atmosphere samples was
higher than the high vacuum atmosphere samples due to the formation of hard phases ,
the highest hardness in the high vacuum sample was 100 Vickers.

Keywords: sandwich joint, stainless stedl, brazing.
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Microstructure and mechanical properties of Graphite reinforced
aluminum matrix composites fabricated by multi-passed friction stir
processing (FSP)

Hossein Keshavarz', Amirhossein Kokabi?
1- M.Sc. Student, Sharif university of Technology, Tehran, Iran; hossein
2- Professor, Department of Materials Science and Engineering, Sharif University of Technology, Tehran,
Iran

Abstract

Friction Stir Processing (FSP) is known as a solid state process with a significant
capacity of fabricating fine grained surface composites from Aluminum metal matrix. In
this work, we used Graphite particles (20-50 pum) as reinforcing secondary phase in
AL1050 matrix, in order to improve mechanical properties throughout this process.
Graphite particles preplaced into machined grooves in the middle of the aluminum1050
sheet and multi-passed FSP applied. The microstructure of the composites examined by
using optical microscopy (OM) and scanning electron microscopy (SEM). It identified
that Graphite particles were well dispersed in the Aluminum matrix throughout the multi-
passed FSP. In addition, the average grain size of the stir zone decreased due to dynamic
recrystallization during the high temperature severe plastic deformation. Tensile tests and
microhardness measurement showed that, with the increase of graphite particles content,
the tensile strength and microhardness of the Graphite/AL1050 composites remarkably
increased, on the contrary, the elongation decreased due to brittle nature of the graphite
particles. The maximum ultimate tensile strength reached up to 193 MPa and the
microhardness enhanced to 74.4 (HV) when 3 Wt.% Graphite were added. In addition,
the composite became more and more brittle when the weight percent of the Graphite
content increased.

Keywords: Friction Stir Processing, Surface composite, Aluminum alloys, Graphite particles.
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Effect of GTAW heat input on microstructure of heat affected zone
in AlSI D2 steel

Meysam Hoseini Vahed', Hamed Sabet?
1-M.Sc Student of Materia s Engineering, Karaj Branch, Islamic Azad University, Kargj, Iran
2-Associate Professor, Department of Materials Engineering, Karaj Branch, Islamic Azad University,
Karg, Iran

Abstract

In this study, the effect of GTAW heat input on the microstructure of Heat Affected Zone
in AlSI D2 steel has been reviewed. For this purpose, parts of D2 steel were prepared and
welded by GTAW. The variable parameters in this study are the number of welding
passes and the intensity of the welding current. After welding the specimens, an optical
microscope (OM) as well as a vegetative electron microscope (SEM) equipped with EDS
analysis were used to examine the microstructure of the heat affected zone (HAZ). The
micro-hardness test was also performed to check the hardness of different aress.
Microstructural studies have shown that as the welding heat input increase, the width of
the affected area, the grain size and carbides size in this area increases. The major phase
formed in the samples was M7C; carbide. The hardness test results showed that the HAZ
has the highest hardness, by increasing the heat input of welding martensite has increased
and also the uniform distribution of carbide at the grain boundary has increased the
hardness of thisregion. Also reduce the hardness by PWHT due to decreasing the density
of deformations and residual stresses.

Keywords: GTAW, AlSI D2 Steel, Welding Heat Input, HAZ.
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I nvestigating the effect of ultrasonic stressrelief in gtaw welding
process and stress cracking corrosion (SCC) on stainless steel 316L and
its comparison with thermal method

Adel Heidari *, Nader Bolhasani 2, Najmedddin Arab 3
1-Technical inspector, Bina Azmoon Kara co, Iran
2-Technical inspector, Bina Azmoon Kara co, Iran
3-Assistant Professor, Faculty of Engineering, Saveh Branch, Idamic Azad University, Iran

Abstract

GTAW process is one of the most widely used welding processes in which material is
prone to gress corrosion cracking (SCC). Stress corrosion indicates cracking due to
combined effect of stress and corrosion. Stresses may be in form of applied or residual.
Many rupture incidents have occurred due to this type of cracks. Effect of ultrasonic
waves were studied on GTAW welded SS316L metal, in this paper. Two samples were
healed by post weld ultrasonic treatment, two samples by post weld heat treatment and
two were considered as control samples with no post treatment. Residual stress of all six
pieces were measured by XRD method. Afterwards, samples were placed in corrosion
environment. Results show that residual stress was decreased to 54.3% using heat
treatment whereby this decreased to 58.7% by ultrasonic waves. It was also shown that
untreated samples cracked after 720 hours, while no crack was seen in post weld
ultrasonic treated samples.

Keywords: GTAW process, Austenitic stainless steel; Ultrasonic stress relief; stress corrosion;
thermal stressrelief
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Preparation of superstructure welding instructions and oper ations the
upper and lower frame of the roof of the electric arc fur nace of the
steelmaking unit

Iman Hajiannia™?, Afzal Ravangard?, Abbas Abbasian®, Gholamreza Tala Ashrafi®,

Hossein NaderBeiki*, Pejman Ronasi®
1-PhD in Metallurgical Engineering, Isfahan University of Technology
2-Mobarakeh Steel Engineering Company
3-Department of Mechanical Engineering, Shahid Mohajer Technical and Vocational College, Isfahan
Vocational Technical University, Iran
4-Department of Materials Engineering, Shahid Mohajer Vocational School, Isfahan University of
Technology, Iran
5- Senior experts of Pars Engineering Company Mahak Espadana

Abstract

In thisresearch, CEN 1SO / TR 15608 sheet with a thickness of 25 to 40 mm was used by
various types of corner and groove welding of this complex section for superstructure of
the upper and lower frame of the electric arc furnace roof of the steelmaking unit with
desirable quality and without complexity. Special instructions for welding. Heavy duty
welding, non-distortion and cracking is an important issue that requires control of base
metals, welding materials, preheating and other factors. Quantum analysis was used to
accurately determine the chemical composition of the sheet. According to the prepared
welding instructions, a special electrode E7018-1 H4R with a diameter of 3.25 to 4 mm
was used due to the precise control of dilution and temperature between passes,
otherwise there was a possibility of freezing cracks in the welded parts. Reducing the
level of residual stresses resulting from welding at the joint and facilitating the removal
of hydrogen was the most important task. Finally, the welded part was delivered after
dimension mapping for non-complexity with an accuracy of 0.2 mm and non-destructive
testing was performed in all stages to evaluate the quality and health of the welds.

Keywords: Preheating, Welding instructions, Filler metal E7018-1 H4R, Distortion.
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Microstructural characterization of 316L stainless steel fabricated by
direct metal deposition method

Majid Goli*, Behzad Niroumand?, Mohammad Raza Toroghinejad®,

Mohammad Hossein Mosallanejad®, Abdollah Saboori®
1-Master student, Isfahan University of Technology, Iran
2-Professor, Isfahan University of Technology, Iran
3-Professor, Isfahan University of Technology, Iran
4-PhD student, Isfahan University of Technology, Iran
5-Assistant professor, Polytechnic University of Turin, Italy

Abstract

Microstructure, defects and hardness of 316L stainless steel fabricated by Direct Metal
Deposition (DMD) method were investigated in this study. 316L| powder was deposited
on a substrate of the same composition under the optimum operation parameters in a
single-pass mode. Microstructural investigations were conducted along the build
direction as well as transverse to the build direction. Boundaries of the melt pools and the
final microstructure were studied by optical microscopy and dimensional measurements
were conducted by ImageJ software. Microstructural defects and distribution of the
alloying elements were studied using scanning electron microscopy (SEM) and energy-
dispersive X-ray spectroscopy (EDS) analysis. Different phases formed in the samples
were identified by X-ray diffraction analysis. Hardness measurements were also
conducted on the build direction of the sample. Results indicated the formation of a
dendritic cellular structure with an average arm diameter of 3.5 micrometers formed at a
cooling rate of about 13000 K/s. SEM and EDS analyses revealed formation of a small
fraction of delta phase in the microstructure.

Keywor ds: Direct metal deposition, 316 stainless steel, microstructure.
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Dissimilar bonding of Ti6Al4V titanium alloy to AI6061 aluminum alloy
by transient liquid phase method

Hamid Reza Ghorbani®, Masoud Atapour?, Morteza Shamanian®, Hossein Haji Bagheri®
1,4-Master of science, Isfahan University of Technology, Iran
2-Associate Professor, |sfahan University of Technology, Iran
3-Professor, Isfahan University of Technology, Iran

Abstract

Titanium and aluminum alloys have been widely used in various industries, including
automotive, aerospace and sports industries, due to their attractive properties such as low
density, good corrosion resistance and good strength. Dissimilar bonding of titanium to
aluminum alloys have received a great deal of attention due to cost reduction and
achievement of desirable properties. Among various bonding methods, the transient
liquid phase (TLP) bonding method has been considered by researchers due to its
advantages. In this study, the Ti6AlI4V and AlI6061 alloys were bonded using the TLP
method at 500°C for 15 and 25 minutes with amorphous copper as interlayer. The
bonding zones were microstructurally investigated and also microhardness measurements
were performed. Tensile shear test was used to evaluate mechanical properties of the
bonding. The results showed that dissimilar bonding of the Ti6AI4V and AlI6061 alloys
using TLP process with longer bonding time (25 minutes) had better microstructure and
strength than the lower bonding time. As time of the TLP process increased, the
isothermal solidification zone increased and the non-isothermal solidification zone
decreased. By increasing time of the TLP process, the porosities decreased and diffusion
of Cu in the base alloys increased and amount of eutectic and intermetallic phases
decreased. In addition, dimples appeared on the fracture surface.

Keywor ds: Dissmilar bonding; Titanium; Ti6Al4V; Al6061; TLP; transient liquid phase.
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The effect of arc and argon welding pr ocesses on the ability to change
the surface chemical compaosition in coating oper ations

Parmis Ganjali Bavarsadian', Masoud Mosallaee Pour?, Ali Redaee®, Majid Fakheri®
1-Student of Material Eng at Y azd University
2-Associate Professor at Y azd University
3-Student of Material Eng at Y azd University
4-Research and Devel opment Manager at Y azd Electrode Company

Abstract

Surface welds are deposited on the surface of the parts in order to achieve the desired
properties or dimensions. One of the features of surface operations with the help of
welding is to achieve properties such as corrosion resistance,Erosion resistance,
reduction of friction coefficient, etc. at the level of base materials at a cheaper price. In
this research, ST37 steel coating was performed by two electric arc and argon welding
processes, using HS60V electrode and its powder. Coating by arc welding in the central
groove of ST37 steel piece and coating by argon welding, once by replacing HS60V
electrode powder in the central groove on the base metal and once by applying the
powder coating of this electrode in the form of wafer on the base metal. The mechanical
properties of the samples were investigated using Vickers hardness and microstructure
and the microstructure of the samples was studied using a light microscope. The results
show that the microstructure of the coating by powder coating method in the form of
wafer-shaped and argon welding, and the coating by arc welding method, both in the
welding area have Wiedmann-Statten ferrite and acicular ferrite. The hardness results in
these two samples are 800 Vickers and 780 Vickers, respectively.

Keywords: GTAW,SMAW ,Welding Coating,HS60V Electrode.
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I nvestigation on microstructure and corrosion resistance of inconel 625
over lay coating on 35NiCrM oV 123 ultra-high-strength carbon steel

Behnam Dehganzadeh',MansouriHojjatoall?,
1-Msc student of materials engineering, materials engineering faculty, industria university of
Malek Ashtar Isfahan
2- Asistant Prorfessor, Materias Engineering Faculty, Faculty, Malek Ashtar University of Tecknology
Shahinshar Isfahan

Abstract

The ultra high strength steel, DIN 1.6959 (35NiCrMoV123) has application
manufacturing military components such as gun harrels. The service conditions for these
components are hige pressure, hot corroson and oxidation, which leads to incremd in
inner radius of the gun harrels and for mation of fine cracks on inner surface, which
resulte in failure. Weld overlay by arc welding processes are appropriate process for
repair of these components In this research, Gas-tungsten arc welding (GTAW) process
and pre-heat temperature of 2000C on mentioned steel, a Inconel 625super alloy weld
overlay was developed. Later, microstructure of different welde zones and it!s corrosion
resistance was measured by corrosion polarization test. Results indicate that by pulse
welding the fusion area’s thickness would decrease by 40% and hardness of the base
metal beside the welded metal was reported between 56 to 47 rockwell C and welded
metal was 22 to 20 rockwell C. The reduction in corrosion vate in overlay specimens is
significant compared to the base metal. The potential of overlay samples is higher than
the base sample. The base metal structure was tempered martensitic, the microstructure is
uniform and no course martensitic blades are observed in the structure. Also, Inconel 625
superalloy to adepth of 120 to 140 um has penetrated into the base metal.

Keywords: DIN 1.6959 (35NiCrMoV123) ultra-high-strength low carbon steel, Inconel625, TIG
process, microstructur e, corrosion resistance.
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EBSD Study and simulation of residual stressesin dissimilar transient
liquid phase joining of SAF 2205 duplex stainless steel to

Ehsan Baharzadeh', Morteza Shamanian?, Mahdi Rafiei®, Hossein Mostaan®
1-Advanced Materials Research Center, Department of Materials Engineering, Najafabad Branch,
Islamic Azad University, Ngjafabad, Iran
2-Department of Materials Engineering, Isfahan University of Technology, Isfahan, Iran
3-Faculty of Engineering, Department of Materials and Metallurgical Engineering,

Arak University, Arak, Iran

Abstract

In this study, dissimilar transient liquid phase bonding of SAF 2205 and IN X-750 alloys
was investigated. The joining process was carried out at 1100 °C for different bonding
times of 1, 15, and 30 min with BNi-3 interlayer. Characterization of the bonded samples
was performed using optical microscopy and scanning electron microscopy equipped
with energy-dispersive X-ray spectroscopy and electron backscatter diffraction
technique. In addition, microhardness and shear strength tests were done to measure the
mechanical properties. The results of microstructural studies showed that due to the
bonding process, several zones with different microstructures have been created in the
bonding region. The width of these zones depended on the holding time of the process.
The results of EBSD studies showed that different phases such as BN, Ni3B, CrB, Cr2B
and Ni2Si were formed in the bonding area. Isothermal solidification was completed in
30 min. The results of microhardness test in the joint area also showed that the maximum
hardness was about 850 HV, which had belonged to the athermally-solidified zone. The
maximum shear strength was about 465 MPa, which had belonged to the bonded sample
with complete isothermal solidification. The fracture mechanism also changed due to the
microstructure difference of the samples from brittle fracture in samples with athermal
solidification structure to ductile fracture in samples without athermal solidification zone.
The results obtained from the simulation of residual stresses showed that the maximum
difference in residual stresses was between athermal solidification and isothermal
solidification zones, which could increase the possibility of nucleation and propagation
of cracks in the interface of these zones.

Keywords: Transient Liquid Phase, Inconel X-750, 2205 duplex stainless Steel, Shear Tensle
Strength, Residual Stress.
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Effect of friction stir post-processing on microstructural and
mechanical properties of AAI5052 GTAW welds

Ghasem Azimi-Roeen', Rahmatollah Emadi®, Mohsen Shooshtari®
Center of Educational Workshops, Isfahan University of Technolog, Isfahan, Iran
Department of Materias Engineering, Isfahan University of Technology, Isfahan, Iran
Department of Biosystem Engineering, Isfahan University of Technology, Isfahan, Iran

Abstract

In this study, the effect of friction stir post-processing on the microstructural
characteristics and mechanical properties of GTAW (Gas Tungsten Arc Welding) welds
in the aluminum 5052 alloy were evaluated. Friction stir processing destroyed the grains
dendritic microstructure and due to dynamic recrystallization resulted in very fine and
equiaxed grains structure in the fusion zone. The hardness of the friction stir processed
welds significantly improved because of microstructure grain refinement. Besides, the
friction stir processed weld demonstrated higher ultimate tensile strength (~275 MPa)
and superior elongation (31.1%) as compared to those of the base metal and unprocessed
weld.

Keywor ds:Grain refinement, Friction stir processing, GTAW, 5052 Aluminium alloy.
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Bio-corrosion of 3D printed 316L stainless steel fabricated by selective
laser melting

Masoud Atapour®, Y olanda Hedberg?

1-Associate Professor, Department of Materials Engineering, Isfahan University of Technology, Isfahan
2-Assistant Professor, Dept. Department of Chemistry, The University of Western Ontario, London

Abstract

3D printing, or additive manufacturing, is a fabrication technology that is rapidly
revolutionizing the manufacturing and construction sectors. This technology has emerged
as an environmentally friendly manufacturing technology which brings great benefits,
such as energy saving, less material consumption, and efficient production. There has
been a big rise in the application of the printed products for medical applications.
However, metallic implants are susceptible to corrosion, depending on the
microstructure, residual or service stresses, thermal history and final surface treatment
used before implantation. The corrosion of metallic implants in the body is associated
with some undesirable health problems. Also, rapid corrosion of implants can deteriorate
their mechanical properties. Hence, the investigation of the corrosion performance of the
biomedical metals fabricated by 3D printing is an important research line. The aim of this
paper is presenting a detailed overview of AM applications in the medical industries by
focusing on the corrosion aspects of the 3D printed 316L.

Keywor ds: Additive Manufacturing; Selective Laser Méting, Corrosion, Biomedical, 316L
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Investigation of microstructure and tensile strength of TLP in thejoint
of AA2024-T4 alloysto AAG061-T6 using Sn-2.4Bi interlayer

Amin Anbarzadeh®, Hamed Sabet?, A.R. Geranmayeh®
1- Department of Materials Engineering - South Tehran Branch, Islamic Azad University, Tehran, Iran
2- Department of Materials Engineering - Karaj Branch- Islamic Azad University, Karaj, Iran
3- Department of Materials Engineering - South Tehran Branch, Islamic Azad University, Tehran, Iran

Abstract

AA2024-T4 and AA6061-T6 alloys were joined by diffusion bonding. 50um tick Sn-
24Bi foil was used as interlayer. Specimens with dimension of 130x32x3mm for
strength test and 16x25x3mm for metallography were prepared by cutting. The bonding
surfaces alloys prepared with 80 grit SiC finish. Alloys and interlayers were cleaned in
ultrasonic bath of acetone for 10 min. Diffusion bonding was conducted in an atmosphere
control tube furnace with heating rate of 50C/min under argon gas at 2 atmospheres and
at 2530C for 150,180, and 210 minutes for 50um tick Sn-2.4Bi interlayer. Tensile
strength of the joint after 210 min for 50um tick Sn-2.4Bi interlayer was 12.3MPa. Joints
were observed and examined using SEM and mapping Element. Bi is distributed

homogeneously in two base metal. Cu and Mg elements penetrated more than Al in the
interlayer.

Keywords: Transient Liquid Phase; Soldering; Diffusion bonding; Aerospace alloys.
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I nvestigation of the cause of failure and knifeline attack in the welds of
tubes of the direct reduction unit's recuperator

Parisa Arbabzadeh', Abdoulmajid Eslami?, Abbas bahrami?, Iman hajiannia®
1-Bachelor graduate, Department of Materials Engineering - Isfahan Universty of Technology
2-Assistant Professor, Department of Materials Engineering - |sfahan University of Technology

3- PhD in material science and engineering at (M SE)Co.

Abstract

In this study, failure causes of the welding side area of austenitic stainless steel pipes
AlSI321 of the direct reduction unit’s recuperator were investigated. The main problem
was the impossibility of replacing the pipes after the fracture. For this purpose, the cracks
created in the pipes were repaired by filler metal ER347 and ERNIiCr-3 using the melting
welding method (GTAW). The microstructures of base and weld metals were evaluated
by light and scanning electron microscopes using a reverse detector. The cracks are knife
attack grooves created next to the weld and about 3 to 5 mm in the weld area. The results
showed that the way to prevent cracks is to modify the welding method by selecting the
appropriate parameters and inlet temperature. It was found that the use of ERNICr-3 filler
metal to repair cracks due to having sufficient amounts of alloying elements can have
optimal metallurgical properties and Improves working life and does not cause
Sensitivity in the base metal.

Keywords: fracture, knife attack, failure analyss, structure.
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Upset resistance welding of stainless steel to aluminium seri 6xxx

Milad Abiri*, Mojtaba Movahedi?, Ahkan ozlati®
1-Master Student «Sharif University of Technology
2-Department of Materials Science and Engineering «Sharif University of Technology
3-Ph.D Student «Sharif University of Technology

Abstract

Aluminum and steel are the most utilized metals in industry and joining of these two has
many applications including heat exchangers and parts in aluminum extraction process.
In this research <Upset Resistance Welding of aluminum to stainless steels rods was
studied. Macrostructure of the joints showed formation of upset at aluminum side of all
samples. The upset size increased with welding heat input <improving joints mechanical
properties with removal of contaminations from weld interface. Microstructura studies
from aluminum side of the samples exhibited recrystallization and grain growth (as a
result of cold worked microstructure in base metal). At stainless steel side however «
formation of macro and micro twins was the dominant phenomena. A thin reaction layer
(0.5 Micrometers) formed at the weld interface composed of intermetallic compounds ¢
and increasing heat input resulted in thickening (up to 2.3 Micrometers) and continuity of
this layer. Microhardness test indicated hardness increase adjacent to weld interface in
stainless steel side of the samples <confirming formation of micro twins. Tensile strength
of the samples increased with weld heat input (from ~67 up to ~84 MPa) <but the
formability and elongation of the welds were limited. Additionally <post weld heat
treatment resulted in enhancement of welds strength (up to two times) via promotion of
the interdiffusion of the Al and Fe atoms through the joint interface.

Keywords: Upset Resistance Welding <Aluminum AA6063 <Al SI304L stainless stedl «microstructure «
mechanical properties.
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Effect of resistance spot welding parameter s on micr ostructure and
mechanical properties of 1050 aluminium alloy and ST 14
carbon steel joint

Farhad Abdi*, Hamed Sabet?, Ali Alimoradi®
1-PhD Student of Metallurgy Engineering, Materials and Energy Research Center, Karaj, Iran
2-Associate Professor, Department of Materials Engineering, Kargj |damic Azad University, Kargj, Iran
3-MSc Student of Materials Engineering, Idamic Azad University, Kargj, Iran

Abstract

In this study, the connection of 1050 aluminum alloy to St14 plain carbon steel was
investigated by point resistance welding method. The variable parameters in this process
were the holding time of the jaws and the power of the device. After welding, shear tests,
microstructure and microhardness tests were performed. Examination of EDS analysis in
the welding zone showed that the compounds formed near the steel layer are mainly iron-
rich intermetallic compounds and in the part near the aluminum alloy the intermetallic
compounds are richer than aluminum. The results of shear test showed that the highest
shear strength was related to the connected sample with a power of 2.5 kV and aduration
of 7 seconds in the amount of 116.60 MPa and the lowest shear strength was related to
the connected sample with a power of 2.5 kV and a duration of 4 The second was 19.80
MPa. The results of the microhardness test showed that the highest amount of
microhardness in the welding button was related to the sample connected in 4 seconds
and the power of 2.5 kW was 240.57 Vickers and the lowest amount of microhardness
was related to the sample. Connected in 5 seconds and a power of 7.5 kW was 165.57
Vickers. Keywords: Point Resistance Welding (RSW), 1050 Aluminum, ST14 Steel.

Keywor ds: Resistance Spot Welding, 1050 Alumimium Alloy, St14 Sted.
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Effect of tool rotation speed in friction stir spot welding on
micr ostructur e, mechanical properties and thermal conductivity of pure
copper and ST 14 carbon steel joint

Farhad Abdi*, Hamed Sabet®, Mosayeb Aghajani®
1-Phd Student of Metallurgy Engineering, Materials and Energy Research Center, Kargj, Iran
2-Associate Professor, Department of Materials Engineering, Kargj Idamic Azad University, Kargj, Iran
3-M.Sc of Materids Engineering, I1Slamic Azad University, Karaj, Iran

Abstract

In the present study, pure copper and plain carbon steel ST14 were bonded by point
friction welding method. The welding operation was performed by a tungsten carbide pin
and three rotational speeds of 1000, 1250 and 1500 rpm and a time of 60 seconds were
selected for the tool. After welding, microhardness, tensile, thermal conductivity and
microstructure tests were performed using light microscope and scanning electron
microscope. The microhardness test showed that the samples with higher rotational
speed, the hardness of the welding button area was higher. The results of tensile test
showed that with increasing the rotational speed of the pin, the tensile strength of the
specimens increased. The results of thermal conductivity test showed that with increasing
the rotational speed of the pin, the coefficient of thermal conductivity decreased. The
microstructural analysis of the samples showed that the connected samples with higher
rotational speed, due to the increase of the inlet heat, and consequently the increase of the
cooling rate, the recrystallization of the grains was faster and therefore smaller grains
were formed.

Keywords: Friction Stir Spot Welding, Solid State Welding, Rotation Speed.
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Welding of G-X 14 CrCoM o 13-10 with the similar casting filler metal
by T1G welding processto study of micro cracksin
weld metal and HAZ

Davod Abbasi*, Hassan Nekoui?, Amir Mahdi Shabani®, Pejman Melali*,

Hamid Farahani®
1- Alumnus of Islamic Azad University science and research branch of Tehran
2- Alumnus of Semnan university
3- Alumnus of Isfahan University of Technology
4- PHD candidate of Iran University of Science and Technology
5- Alumnus of of Iran University of Science and Technology

Abstract

Nowadays, in various industries, repair welding of cast parts is considered to
reconstruction of failed unit and equipment. The aim of this study was to welding of
G-X14CrCoM013-10 heat-resistant steel used in SGT-600 gas turbine by TIG welding
method and using similar casting filler produced by investment casting method and then
to investigate possible micro-cracks in the structure of the Welding and heat affected area
with using scanning electron microscopy. The hardness of the weld areas and heat
effected zone was also assessed. The results showed very good bonding of the weld
metal to the ground without the presence of micro-cracks in the surrounding areas.

Keywords: G-X14CrCoM 013-10 stedl, Tungsten inert gas welding, coherent filler metal, SGT-600
gasturbine.
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Preface of the ICWNDT202!1 Scientific Chairman

In the name of the Most High

It is my honor to welcome you to ICWNDT 2021. ICWNDT 2021 is
the 3rd edition of the International Conference on Welding and
Non Destructive Testing organized by Isfahan University of
Technology (IUT) and Iranian Institute of Welding and
Nondestructive Testing (IWNT) on March 3-4, 2021. ICWNDT?2021 is
held simultaneously with the 21st National Conference on Welding
and Inspections (21st NCWI) and 10th National Conference on NDT
(10th NCNDT).

ICWNDT 2021 is intended to provide a forum for exchange of recent
findings and new advances in welding, nondestructive testing and
the related fields, as well as to create opportunities for international
cooperation and networking of academics, researchers and
engineers.

It is with great relief that despite the dreadful challenges brought
about by COVID-19 pandemic we could still hold these yearly
traditions using the available virtual media. Success of the
conference, in the face the current challenging situation, is indebted
to synergy of all the authors, speakers and executive and scientific
committees of the conference. | would like to thank them all for their
contributions. Special thanks are due to Prof. M. Abtahi, president of
IUT, Eng. A. Adabavazeh, president of IWNT, and Prof. M. Atapour
and Eng. N. Adabavazeh, executive co-chairs of the conference.

On behalf of all my colleagues, | wish you a very fruitful and
enjoyable experience during this two-day event.

Behzad Niroumand, Prof. of Materials Engineering
Scientific Chairman of ICWNDT 2021




Welcome Message

In the name of GOD

Dear Guests

As the president of IWNT(Iranian Institute of Welding and
Non-Destructive Testing) and conference chairman |
would like to express the deepest appreciation for the
valuable scientific contribution in this International
conference on Welding and Non-Destructive Testing
(ICWNDT 2021) held in Isfahan University of Technology.
We wish you could take advantage from the
presentations and eagerly ask you to give us your feed
back to better organize the next events.

A.Adabavazeh
President of IWNT
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