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Effect of adding cold wire of aluminum alloy 4043 on the
micr ostructur e and mechanical properties of thin-walled austenitic
stainless steel 316L produced via wire ar c additive manufacturing

Vahid Ziaei Laleh', Jamal Sartibi?, Habib Hamed Zargari®’
1-PhD student, Sahand University of Technology, Tabriz, Iran, v_ziaeilalen403@sut.ac.ir
2- Mader of Materials Engineering, Sahand University of Technology, Tabriz, Iran, j_sartibi401@sut.ac.ir
3- Assistant Professor, Sahand University of Technology, Tabriz, Iran, hhamedzargari @sut.ac.ir

Abstract

Wire Arc Additive Manufacturing (WAAM) with cold wire (CW-WAAM) offers several
advantages over conventional WAAM processes. In addition to enhancing deposition
rate and productivity, CW-WAAM can possible the input energy independent of the wire
feed rate, thereby enabling more precise control of process parameters. This approach
also reduces penetration depth, minimizes the heat-affected zone, and achieves dilution
levels below 20%, which are beneficial for alloying and microstructural refinement. In
the present study, a thin alloy wall was fabricated by introducing aluminum alloy
ER4043 as cold wire into augtenitic stainless steel ER316L using CW-WAAM with a
reciprocating torch pattern. The wall was deposited at a nominal current of 120 A, with
the cold wire torch positioned at a 45° angle, and built up in 22 successive layers.

Optical microscopy revealed distinct microstructural variations across the wall. In the
central region, low cooling rates and heat accumulation from layer-by-layer deposition
promoted the growth of columnar and coarse grains aligned with the heat transfer
direction. In contrast, the upper and lower regions exhibited finer grain structures.
Aluminum-rich precipitates were observed within grains and along grain boundaries,
though their distribution was non-uniform, indicating the necessity of post-deposition
heat trestment. Mechanical characterization confirmed these microstructural findings.
Tensile specimens demonstrated increased strength but fractured in a brittle manner, with
the highest tensile strength recorded for the flat sample (554 MPa). Microhardness
testing further showed that hardness enhancement in the initial and final layers correlated
with finer microstructures. The average hardness of the wall was measured at 321 HV,
underscoring the influence of microstructural heterogeneity on mechanical performance.

Keywords: Wire arc additive manufacturing, Cold wire, Austenitic stainless sted 316L, Aluminum
alloy 4043, Microstructure, M echanical properties
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I nvestigation of the microstructure and mechanical properties of thin-
walled austenitic stainless steel 316L produced via wire arc additive
manufacturing
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Abstract

Austenitic stainless steel 316L is extensively employed in industrial applications owing
to its superior corrosion resistance and favorable mechanical properties. On the other
hand, wire and arc additive manufacturing (WAAM) has emerged as a promising
technique for the efficient fabrication of metallic components, particularly medium- to
large-scale parts, due to its high deposition rates and cost-effectiveness. The fabrication
strategy and torch motion pattern play a decisive role in determining the resulting
microstructure and mechanical performance. This study investigates the fabrication
strategy, microstructural evolution, and mechanical properties of 316L thin-walls
produced via WAAM. The walls were manufactured using ER316L welding wire
through the inter-pulse gas metal arc welding (IP-GMAW) process, employing two
distinct strategies with reciprocating torch motion patterns. Optimization of welding
parameters and modification of the fabrication strategy enabled the successful production
of a 25-layer thin steel wall. Optical microscopy (OM) revealed that the microstructure
consisted of austenite with ferrite, characterized by skeletal and worm-shaped dendrites.
The dendritic morphology, formed during solidification, was influenced by the
chromium-to-nickel equivalent ratio (Creg/Nieq) and cooling rate. Mechanical
characterization was conducted through tensile and microhardness testing. The horizontal
specimen exhibited higher ductility and tensile strength (446 MPa) compared to the
vertical specimen (431 MPa). The average hardness of the wall was measured at 234
Vickers.

Keywords: Wire arc additive manufacturing, Thin-wall, Austenitic stainless sted 316L,
Microstructure, M echanical properties
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A Review of the M echanisms of Por osity Formation in Aluminum Alloy
Parts Produced via Wire Arc Additive M anufacturing
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Abstract

Wire and Arc Additive Manufacturing (WAAM) is recognized as one of the most
significant techniques in metal additive manufacturing (AM). In this process, afiller wire
is melted by an electric arc, and metal droplets are deposited layer by layer along a
predetermined path. Over the past decade, aluminum alloys fabricated through WAAM
have gained considerable attention across industries such as aerospace, automotive,
marine, and energy. This growing interest is attributed to advantages including high
production efficiency, the ability to manufacture large components without dimensional
congtraints, low weight, corrosion resistance, and favorable mechanical properties.
Nevertheless, despite these benefits, porosity remains a critical challenge in the WAAM
of aluminum alloys. The presence of pores can result in stress concentration, cracking,
and reductions in tensile strength and fatigue resistance factors that directly restrict the
broader industrial adoption of this technology. The present study investigates the primary
causes and mechanisms of porosity formation in aluminum alloys processed by WAAM.
Specifically, attention is given to hydrogen-induced pores, gasrelated porosity,
shrinkage cavities, and porosity arising from the evaporation of low-boiling-point
alloying elements.

Keywords: Wire arc additive manufacturing, Aluminum alloys, Cavity formation mechanism,
Por osity, Hydr ogen pores.
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I nvestigation of the Har dness of a Composite Cladding on 309 Stainless
Steel by Laser Cladding
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Abstract

Ceramic materials, owing to their high melting point, high hardness and strength, low
thermal conductivity, and low coefficient of thermal expansion, are widely used as
surface protective coatings and reinforcing materials for metallic components. Laser
cladding is one of the most important surface modification techniques, in which a high-
power laser beam is used to melt the deposited materials and produce a coating with a
strong metallurgical bond to the substrate. In this study, cobalt-tungsten carbide
composite coatings were fabricated by laser cladding on the widely used AISI 309
stainless steel. For this purpose, a paste consisting of cobalt and tungsten carbide
powders was first prepared and applied onto the surface of the steel substrate.
Subsequently, laser irradiation was carried out to fix the cobalt and tungsten carbide
particles on the surface. The microstructure and mechanical properties of the samples
were investigated using microhardness testing, metallography, and scanning electron
microscopy (SEM/EDS). SEM images revealed a uniform distribution of tungsten
carbide particles within the cobalt matrix. In addition, EDS analysis confirmed the
presence of cobalt and tungsten carbide in the composite coating. The highest
microhardness value was obtained for the sample containing 3 wt.% tungsten carbide,
which was produced at alaser power of 150 W.

Keywords: AlSI 309 stainless steel, Laser cladding, Tungsten carbide, Compaosite, Micr ohar dness.
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Abstract

Based on materials classification, high-entropy alloys represent a novel category of
advanced and innovative materials that have rapidly garnered significant attention and
research interest due to their wide spectrum of properties, characteristics, and potential
applications. This study investigates the impact of a combined manufacturing process
involving vacuum arc melting and disc milling on the characteristics of AICoCrFeNi
high-entropy alloy powder, intended for use in laser cladding applications. Initially, the
alloy was produced via vacuum arc melting and subsequently converted into powder
through disc milling. To evaluate the microstructure and characterize the powder,
analyses were conducted using ICP, XRD, SEM, LPSA. The results revealed that the
disc milling process successfully transformed the dual-phase (BCC+FCC) structure of
the as-cast alloy into a single-phase BCC nanocrystalline structure, featuring a crystallite
size of approximately 63 nm and a lattice strain of 0.62%. Furthermore, the produced
powder exhibited excellent chemical homogeneity and uniform elemental distribution.
However, the powder particles were non-spherical and possessed a broad size
distribution ranging from 18 to 111 micrometers.

Keywords: High-Entropy Alloy; Vacuum Arc Mdting; Disc Milling; Characterization; Powder;
Laser Cladding.
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Abstract

Additive manufacturing (AM) of metals has emerged as a transformative approach for
producing complex components, with Wire Arc Additive Manufacturing (WAAM) and
Selective Laser Melting (SLM) representing two prominent techniques. In this study,
austenitic stainless steel 316L was fabricated using GMAW-based WAAM to investigate
the influence of thermal history on microstructura evolution and mechanical properties.
The as-fabricated WAAM walls exhibited a dual-phase microstructure composed of y-
austenite and 8.5% retained o-ferrite, consistent with FA  (ferritic-austenitic)
solidification predicted by the Schaeffler diagram. Columnar dendritic grains
predominantly grew opposite to the heat flow direction, and no carbide precipitates or
manufacturing defects such as cracks, pores, or lack of fusion were observed.
Microhardness measurements revealed a gradual decrease from the bottom to the top
layers, attributed to thermal accumulation, reduced cooling rates, and grain coarsening.
Comparatively, SLM-produced 316L exhibits fully austenitic microstructures or minimal
o-ferrite (<1-2%), characterized by ultrafine cellular/dendritic y-austenite, higher
hardness (220-280 HV), and more uniform spatial distribution due to extremely rapid
solidification and high cooling rates. The observed differences between WAAM and
SLM highlight the role of process-specific thermal gradients and solidification kinetics in
determining phase constitution, grain morphology, and mechanical performance.
Overall, the findings highlight the strong relationship between thermal history,
microstructural evolution, and mechanical response in Wire Arc Additive Manufactured
316L stainless steel components.

Keywords: Wire Arc Additive, Manufacturing, 316L Stainless Steel, Microstructure, Mechanical
Properties, Microhar dness.
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Evaluation of the Microstructure and Microhardness of Laser Welded
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Abstract

In this study, the microstructure and hardness of 1.7219 steel in the welding process
using a continuous fiber laser were investigated. The effect of laser power and welding
speed on the geometric characteristics, microstructure, and hardness of the fusion zone
and heat affected zone (HAZ) was evaluated. Studies have shown that with increasing
laser power, the depth of weld penetration increases, and due to the heat concentration
and high cooling rate in laser welding, martensitic microstructures were observed in the
weld zone and in the HAZ. The presence of this type of microstructure clearly showed its
effect on hardness changes. The hardness of the base metal was in the range of 190+10
HV. The hardness values for the heat-affected zone and the fusion zone increased with
the laser power used for welding and were in the range of (450-656) +10 HV.
Comparison of the hardness values in the samples showed that increasing the laser power
increased the heat input and hardness of the microstructure in the fusion zone and HAZ
and increased the possibility of defects formation and propagation in weld zone.

Keywords: Laser Welding, Fiber Laser, Microstructure, Microhardness, 1.7219 steel.
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Abstract

Considering the application of superalloys in the aerospace industry and gas turbine
manufacturing, in this study, the joining of Inconel 718 by fiber laser welding process
has been investigated. The samples were welded with laser welding with a power of 1100
watts and a welding speed of 10 mm/s in a butt-welded state. Then, the samples were
microstructurally examined by optical microscope, FESEM, element distribution by EDS
analysis and microhardness. The weld microstructure consists of y solid solution phase
and columnar dendritic grains near the base metal and consists of epitaxial grains
towards the center of the weld. By examining the Vickers microhardness in the joint area,
it was found that the hardness increased with distance from the base metal towards the
center of the weld. The tensile strength of the joint is about 91% of the base metal
strength and is calculated to be 759 MPa.

Keywords: Inconel 718, laser welding, microstructur e, mechanical property.
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Abstract

The automotive industry is constantly seeking to improve vehicle performance in various
aspects, including increasing fuel efficiency and consequently reducing exhaust
emissions, improving aerodynamics and vehicle dynamic performance, and enhancing
safety levels—particularly in terms of impact energy absorption during crashes and
occupant protection. All of these requirements must be achieved with minimal weight
increase and without compromising occupant safety. In this regard, the use of advanced
high-strength steels (AHSS) in automotive body structures has increased significantly
over the past 20 years. On the other hand, many body components need to be joined to
each other by welding. Although AHSS offer a combination of superior mechanical
properties, their application in terms of formability and weldability requires approaches
different from those used for conventional low-carbon steels. In high-volume automotive
body assembly lines, various welding processes are employed to join different types of
steels, including AHSS. These processes include resistance spot welding (RSW), gas
metal arc welding (GMAW), laser welding, and brazing. The microstructural evolution
and property variations in an AHSS weld are highly complex and heterogeneous. In
addition, tempering and softening of hard phases such as martensite, as well as the
possible formation of undesirable phases, may occur. Consequently, proper control of
welding conditions and an adequate assessment of the weldability of the selected AHSS
grade are essential. By applying appropriate tests and evaluations, the behavior of the
selected AHSS for each body component involving welding stages should be carefully
examined to ensure that the welding process is carried out properly and that no
performance-related issues arise.

Keywords: Welding, Advanced High-Strength Steel, Steel Sheet, Automotive Industry.
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Abstract

This study focuses on the thermodynamic simulation of oxidation-reduction reactions
between the molten pool and slag during the Activated TIG welding of low-carbon 316
stainless steel. These reactions, which result in oxygen dissolution into the molten pool
due to the decomposition of oxidative fluxes, are considered key factors contributing to
the reverse Marangoni effect and one of the main reasons for the increased penetration
depth in Activated TIG welding. In this research, an attempt was made to calibrate the
simulation software results with experimental datato determine the temperature range in
which these oxidation-reduction reactions reach equilibrium between the slag and the
molten pool. The calibration criterion was the comparison between the experimentally
measured oxygen content and the output of the thermodynamic simulation software. The
software used in this study was FactSage.

Keywords: 316L Stainless Steel, Activated TIG Welding (A-TIG Welding), Simulation,
Computational Thermodynamics, Slag.
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Abstract

In this study, to enhance energy absorption performance, a new hybrid structure was
designed and introduced by combining a hexagonal honeycomb energy-absorbing
structure with an expandable tubular energy absorber. The primary objective was to
investigate the synergistic effect resulting from the hybridization of these two
mechanisms and to evaluate its performance quantitatively. After designing three
structures (smple honeycomb, expandable tube, and hybrid) in SolidWorks 2023, quasi-
static compression simulation was performed using the Explicit method in Abaqus 2022
software, employing the Drucker-Prager material model. After confirming the superiority
of the hybrid structure in the simulation, a sample was fabricated using 3D printing and
subjected to an experimental compression test. The simulation results revealed that the
hybrid structure, compared to the simple honeycomb, increased Total Energy Absorption
(EA) and Mean Crushing Force (MCF) by an average of approximately 82%, and
Specific Energy Absorption (SEA) by 27.5%. This significant improvement is attributed
to the simultaneous and synergistic action of the lattice cell collapse mechanism and the
extensive plastic deformation of the tube, leading to more uniform stress distribution and
more effective engagement of the material volume. The acceptable agreement between
the experimental and numerical results confirmed the validity of the analysis. This
research presents an effective step toward developing a new generation of lightweight
energy absorbers with high efficiency and reliability.

Keywords: Lattice Structures, 3D-Printing, Ener gy absor bing, Expansion Tubes.
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Abstract

In recent years, the application of artificial intelligence (Al) in welding processes has
emerged as one of the most effective approaches for improving quality and industrial
productivity. The purpose of this study is to provide a comprehensive review of recent
advancements in the use of Al algorithms for monitoring, controlling, and optimizing
various welding processes, including robotic welding and friction stir welding (FSW).
This paper examines the role of artificial neural networks, adaptive neuro-fuzzy systems,
genetic algorithms, deep learning architectures, and hybrid intelligent models in weld
quality prediction, defect detection, and optimal parameter adjustment. The literature
review indicates that integrating machine learning models with advanced sensing
technologies significantly enhances the accuracy of mechanical property prediction,
reduces defect occurrence, and improves process stability. Nevertheless, challenges such
as the shortage of real-world data, the need for generalizable models, and computational
complexity remain major obstacles to large-scale industrial adoption. Finally, future
opportunities—such as the implementation of digital twin technology and embedded Al
in intelligent robotic welding systems—are discussed as promising directions for next-
generation smart welding.

Keywords: Artificial Intelligence, Welding, Robotic Welding, Friction Stir Welding, Machine
L earning, Quality Prediction.
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Abstract

With the rapid advancement of additive manufacturing (AM) technologies, the
fabrication of lightweight lattice structures with complex geometries and enhanced
mechanical performance has become increasingly feasible. This study presents the
design and numerical analysis of a novel bioinspired lattice structure derived from the
morphology of butterfly wings, aiming to improve energy absorption capabilities. Two
thermoplastic materials, PLA and ABS, were employed to fabricate the structures using
3D printing, resulting in two configurations:. BWP (PLA-based) and BWA (ABS-
based). Finite element simulations were conducted in Abaqus/Explicit to evaluate the
compressive behavior and energy absorption performance of the designs. The results,
presented through force-displacement curves and deformation patterns, revealed that
while the BWA structure exhibited higher load-bearing capacity (up to 100 kN), the
BWP structure demonstrated superior energy absorption metrics, including higher EA,
SEA, and EAE values. Given the importance of specific energy absorption (SEA) in
impact-related applications, the BWP structure is identified as the optimal design for
use in energy-absorbing components such as crash boxes and protective systems.

Keywords: Lattice Structures, Ener gy absor bing, Butter fly shape, Auxetic behavior
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10 kW Fiber Laser Welding of Steel Coils

Mohammad Hosein Rahimi*, Mohammad Javad Sobhani, Ali Chehrghani, Mahdi

Shojaee, Reza Azmoodeh, Saifullah Asadollahi
Iranian National Center for Laser Science and Technology, Tehran, Iran, Mh.rahimi 70@yahoo.com.

Abstract

Increasing adoption of laser technology as an advanced thermal source is evident among
various industries, notably in steel manufacturing. In cold-rolled steel production lines,
laser welding plays a critical role in ensuring product quality and maintaining continuous
processing. The welding of thick steel sheets at high speeds within these lines
necessitates the use of high-power lasers operating in keyhole mode. A 10-kW fiber laser
welding system which is designed and manufactured in Iranian National Center for Laser
Science and Technology operated in the pickling line of the Mobarakeh Steel Company’s
cold rolling mill. the old CO, laser was replaced by this system. This paper reports the
welding outcomes for a wide range of steel sheet thicknesses, from 2 mm to 5.3 mm, at
optimized speeds between 4.5 and 9 m/min. Substituting Helium with Argon as the
shielding gas resulted in significant reduction of operational costs. Weld quality was
evaluated through multiple tests, including the Ericsson test, real-time visual inspection
of the weld seam, and metallographic analysis of weld cross-sections. The results
confirm the robustness and stability of the high-power fiber laser welding system and
demonstrate its reliability of weld diverse grades steel sheets under industrial conditions.

Keywords: Laser Welding, Keyhole, High Power Fiber Laser, Thick Steel Plate, Cold-Rolled.
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guality improvement based on NDT test results
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Abstract

This study investigates the process of detecting, evaluating, and repairing weld defects in
a pressure vessel of an industrial autoclave. Initially, visual inspection (VT) by safety
experts revealed surface discontinuities in the circumferential weld of the autoclave head.
To obtain a more accurate assessment, radiographic testing (RT) was performed on the
weld area, and the results indicated several internal defects such as porosity and lack of
fusion. Due to the severity of these defects, the affected weld section was completely
removed and re-welded in accordance with ASME Section VIII and IX standards. After
re-welding, RT was repeated and showed minor imperfections in certain regions, which
were subsequently repaired and refined by the welder. Finally, ultrasonic testing (UT)
was conducted as the final evaluation method to ensure weld integrity. The UT results
confirmed the complete removal of discontinuities and verified the satisfactory quality of
the final weld. This study highlights the importance of stepwise non-destructive
ingpections and the complementary use of RT and UT methods in ensuring the structural
integrity of pressure components, providing a practical reference for the repair and
evaluation process of industrial autoclaves.

Keywords: Pressure Autoclave, Weld Defects, Radiographic Test, Ultrasonic Test, Weld Repair.
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A Review on the M anufacturing and Coating Techniques of Novel
High-Entropy Alloys

Ali Ostad Akbarian Azar*, Hamid K horsand?"
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Abstract

High-entropy alloys (HEAS) have attracted significant attention in advanced materials
due to their exceptional mechanical and thermal properties. The production methods of
these alloys can generally be categorized based on the state of the starting material into
liquid, solid, and vapor methods, and also based on the final product into bulk cast
components, powder metallurgy parts, and coatings. In liquid-state methods, processes
such as induction melting, arc melting, Bridgman technique, and laser cladding are
employed to produce homogeneous alloys with controlled microstructures, enabling the
fabrication of single crystals and high-temperature resistant coatings. In solid-state
methods, mechanical alloying through ball milling or attritor milling produces
nanostructured powders and advanced solid solutions, allowing the development of
HEAs with ultra-fine grains and non-equiatomic compositions. Finally, vapor-phase
methods, including physical vapor deposition (PVD), magnetron sputtering, plasma
spraying, and pulsed laser deposition, are used to create coatings and thin films with
controlled microstructures. Each method has distinct advantages and limitations, and the
most suitable technique can be selected depending on the intended application.

Keywords: High-entropy alloys, Alloy production, Coating, Induction melting, Arc melting, Laser
cladding.
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Degradation Analysis of Copper Electrodesin Resistance Spot Welding
of Automotive Steels
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Abstract

This paper reviews the effects of high welding current in Resistance Spot Welding
(RSW) on copper electrode performance and degradation. Heat generation, governed by
Joule’s Law (Q=1"2 Rt), intensifies significantly with increased current (1). High current
promotes rapid metal melting, leading to excessive heat input and premature electrode
wear. Specifically, excessive heat causes softening and severe mushrooming of the
copper tip, altering its geometry and increasing the electrode-workpiece contact area
Furthermore, high temperatures accelerate metallurgical degradation, including the
formation of unwanted oxide/alloy layers at the interface, which further increases contact
resistance and localized heating on the electrode surface. These thermal effects result in
greater weld nugget size but also induce significant thermal gradients and resulting
distortion/deformation in the welded workpiece. Consequently, managing high current
levels is critical for mitigating rapid electrode wear and maintaining weld quality.
Mitigation strategies discussed include metallurgical reinforcement of the electrode
material (e.g., nanoparticle addition), surface coatings, and process-based solutions like
controlled mechanical motion to disrupt adverse surface layers

Keywords: Resistance Spot Welding; Copper Electrodes; Welding Current; Nugget Growth.
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Dimensional Stability of PLA Partsin FDM Additive M anufacturing
Process. Assessment of Nozzle and Bed Temperatures and Thermal
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a_hosseinimonazzah@sbu.ac.ir
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Abstract

Dimensional stability of polymer parts produced by the FDM method is one of the main
limitations of this technology in high-precision engineering applications. In this research,
the effect of process printing temperatures and post-printing heat trestment on the
dimensional stability of parts made from PLA was investigated using two experimental
methods. To this end, samples with identical nominal dimensions were produced under
various combinations of nozzle temperatures (205, 215, and 225 °C) and bed
temperatures (35, 50, and 65 °C). The results showed that the thermal printing parameters
play a decisive role in dimensional stability; such that lower nozzle temperatures, due to
weakening the interlayer bond and increasing initial residual stresses, lead to increased
dimensional deviations, while the use of a moderate nozzle temperature results in
improved thermal uniformity, strengthened interlayer adhesion, and reduced geometric
changes. After the printing process, the samples were subjected to heat treatment at a
constant temperature of 60 °C for durations of 60, 90, and 120 minutes. The results of
dimensional measurements, before and after heat trestment, showed that increasing the
heat treatment time exacerbates the reduction in dimensions and geometric deviations.
However, the samples printed at a nozzle temperature of 215 °C and a bed temperature of
65 °C along with the shortest heat treatment of 60 minutes exhibited the highest
geometric accuracy and the lowest dimensional changes, which indicates a suitable
balance between improving interlayer bonding and dimensional accuracy and stability.

Keywords: Additive manufacturing FDM, Dimensional stability, Nozzle temperature, Bed
temper ature, Heat treatment.
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Evaluation of Heat-Assisted Friction Stir Welding Perfor mance for
HDPE/ABS Blends: Effect of Tool Pin Geometry on Joint Strength
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Abstract

In this study, heat-assisted friction stir welding (HFSW) was investigated as a novel
method for joining high-density polyethylene (HDPE) sheets, focusing on the effects of
two key factors: tool pin profile and the addition of varying percentages of ABS on weld
quality and mechanical performance. The primary objective was to enhance the
mechanical behavior of the joints, including tensile strength and impact resistance,
through optimization of the base material composition and the selection of appropriate
tool geometry. Also, a novel HDPE/ABS polymer blend was prepared, and its
performance under HFSW was systematically evaluated. Three different tool pin
geometries were designed and fabricated, and their influence on material flow, joint
quality, and mechanical performance was thoroughly analyzed. The results revealed that
the incorporation of 5 wt% ABS combined with the use of a simple cylindrical pin tool
produced the highest weld quality in terms of both tensile and impact strength.

These results demonstrate that employing HDPE/ABS blend in conjunction with HFSW
provides an effective approach for producing polymer joints with enhanced durability
and improved resistance to impact and brittle fracture.

Keywords: FSW, Component of HDPE/ABS, Tool Pin Geometry, Welding.
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Abstract

Welding of oil and gas pipeline is of great importance and contributes significantly to the
safety of natural gas transportation. Currently, radiographic examination with film and
detectors is used for the quality inspection of welds. However, inspection methods for
automatic detection with high accuracy for different sizes and types of weld defects face
difficulties. To address this challenge, this research presents an intelligent method for
defect detection based on a deep learning approach. First, a contrast enhancement method
is applied to a set of radiographic images processed based on the Gaussian filter
algorithm and background removal method. Then, a YOLO v11 network architecture is
developed from these enhanced radiographs to learn the feature distribution of several
common defects. This model uses multi-scale feature fusion methods to effectively
identify different sizes and types of defects. The results obtained from the network
trained on a set of radiograph images show that using YOLO v11 with processed images
based on the Gaussian filter algorithm and background removal method compared to
using YOLO v11 on unprocessed radiographic images achieves a 20% improvement in
automatic weld defect detection and can effectively improve inspection efficiency and
promote the development of automatic X-ray detection.

Keywords: Automatic detection, Industrial Radiography, weld defects, pipes, YOLO vl1l, Gaussian
filter, background removal Method.
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Abstract

Ultrasonic welding of aluminum to copper has found widespread applications in the
electric vehicle industry and lithium-ion batteries. In this study, ultrasonic welding of
aluminum and copper sheets with a thickness of 0.3 mm was conducted under welding
pressures of 3, 4, and 5 bar and welding times of 0.25, 0.50, and 0.75 seconds. To
evaluate the mechanical properties of the welds, macrostructural examinations, tensile-
shear testing, and hardness measurements were performed, and the experimental design
was carried out using the response surface methodology. The results revealed that the
material flow induced by plastic deformation occurred from beneath the peaks of the
sonotrode and anvil pyramids into the valleys, thereby indicating bonded and unbonded
regions at the interface. From the regions benesth the peaks, the effective weld thickness
was calculated. The findings further demonstrated that increasing welding time and
pressure significantly reduced the effective weld thickness. The influence of welding
time on enhancing the bonding percentage and maximum tensile-shear strength was
greater than that of pressure. In contrast, the effect of welding pressure on the bonding
percentage was negligible compared to welding time. Moreover, both welding time and
pressure exhibited a similar influence in reducing the hardness of aluminum near the
weld interface. Based on the regression relationships obtained between the process
parameters and weld properties, the results indicated that in ultrasonic welding of
aluminum to copper, the effect of welding time is considerably more pronounced than
that of pressure. Therefore, the properties of ultrasonic aluminum-to-copper welds can be
effectively controlled through welding time.

Keywords: Ultrasonic Welding, Experimental Design, Response Surface Methodology, Aluminum-
to-Copper joining.

31


mailto:a_mojaverpour404@sut.ac.ir
mailto:saeid@sut.ac.ir
mailto:f_bashirzadeh@sut.ac.ir

S vy 8" International Conference on Welding and Non Destructlve Testing (ICWNDT 2026) A
b I N @m@v 26 National Conference on Weldmg & Inspection (26 NCWI)
: : k GWI ;5" lt‘iatlonal Conference on NDT(lS NCNDT) L IWIST o
bl (g =52 or & 4 National Conference on Additive Manufacturing(4ﬂl NCAM) Ui‘.’é:’ f’:"’f‘,"‘(ﬁﬁ/}‘/{'

AMA Industrial Co Welding & Non Destructive Testing

Investigation of the effect of stand-off distance and explosive charge on
the interface and mechanical properties of dissimilar joining of
phosphor us bronze to St37 steel using explosive welding

Ebrahim Mohammadi®’, S. A. A. Akbari Musavi®
1-Master’s Student, School of Metallurgy and Materias Engineering, School of Engineering, University of
Tehran, Iran, emh745@gmail.com
2-Associate Professor, School of Metallurgy and Materials Engineering, School of Engineering University
of Tehran, Iran, akbarimusavi @ut.ac.ir

Abstract

In this study, metallurgical investigation of the joint interface resulted from explosive
welding of phosphorus bronze to steel was investigated. The effect of explosive welding
variables such as explosive charge amount and stand-off distance om interface shape,
microstructure and shear strength were investigated. To investigate the effects of these
two parameters, plates were welded with stand-off distance of 2 and 3 mm and explosive
charge thicknesses of 35, 40 and 45 mm. The results showed that with increasing stand-
off distance and explosive charge, the velocity and impact angle increased and this
phenomenon led to the interface transforming from a smooth to awavy state, resulting in
melted and separated regions. The results obtained from scanning electron microscope
(SEM) images showed that with increasing stand-off distance and collision velocity, the
length and height of the waves at the interface increased. Energy dispersive X-ray
spectroscopy (EDS) analysis showed that no intermetallic compounds were formed at the
interface, indicating a good quality bond. The results of the micro hardness test also
indicated that the hardness around the joint increased by 25% due to plastic deformation
and word hardening caused by impact. The shear strength test revealed that in all
samples, failure occurred in the bronze layer and no failure occurred due to separation of
the samples from the interface.

Keywor ds: Explosive welding; Stand-off Distance ; Explosive charge; Interface; Flyer Plate.
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Abstract

In this study, transient liquid phase (TLP) bonding between Inconel 718 nickel-based
superalloy and Ti—Al intermetallic compound was investigated using a high-entropy
alloy (HEA) interlayer. The bonding process was performed at 1177°C for a soaking time
of 120 minutes to achieve complete and homogeneous joints. Microstructural analysis
using optical and SEM imaging revealed that the bonded region consists of four distinct
zones. diffusion-affected zone (DAZ), isothermal solidification zone (1SZ), athermal
solidification zone (ASZ), and reaction zone. EDS analysis and phase diagram
evaluations indicated the formation of specific phases in each zone, including TiNi and
Nb-rich precipitates in DAZ, Ni- and Cr-based precipitates in 1SZ, FeTi and Ti2Cr in
ASZ, and v-TiAl, a2-Ti3Al, and 12/14-AINiTi in the reaction zone. Vickers
microhardness measurements showed that hardness varies with the phases present; the
ISZ exhibited the highest hardness (360-420 HV) while the Ti—Al base material was the
softest (220-270 HV). The results clearly demonstrate that control of bonding
temperature, soaking time, and HEA interlayer composition is crucial for achieving
optimized mechanical properties and desirable microstructure in TLP joints. This study
provides valuable insights for the practical application of HEAs in dissimilar joining with
nickel-based superalloys.

Keywords: Transient Liquid Phase, Nickel-based superalloy, Inter metallic compound, High-entr opy
alloy, Microstructure, Mechanical properties.
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Abstract

Additive manufacturing has emerged in recent years as one of the transformative
technologies in the aerospace industry, expanding the boundaries of design and
production by enabling the fabrication of complex, lightweight, and customized
components. High build speed, reduced product development cycles, and the ability to
utilize advanced metallic, polymeric, and ceramic materials are among the advantages
that make this technology an attractive option for critical aerospace applications. Various
additive manufacturing methods such as SLM, EBM, and FDM, each based on process
characteristics and material type, are employed in different sectors of the aerospace
industry, enabling the production of components such as engine parts, lightweight
aircraft structures, intricate cooling channels, and satellite components. Despite these
capabilities, limitations such as fatigue behavior, microstructural heterogeneity, surface
quality challenges, size congtraints, and the need for post-processing remain important
concerns for researchers. The use of numerical simulations, topology optimization, and
precise control of process parameters plays a significant role in improving the quality and
repeatability of manufactured parts. With the development of new materials, advanced
automation, and the integration of artificial intelligence in design and process control, a
promising future is anticipated for the broader adoption of additive manufacturing in
aerospace. This article discusses the fundamental principles and primary methods of
additive manufacturing, its advantages and applications in the aerospace industry,
existing technical challenges and limitations, types of usable materials, the role of
simulation and optimization, and future trends of this technology.

Keywords: Additive Manufacturing, Aerospace Industry, Optimization, Manufacturing and Design
Method.
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Abstract

In this study, the ultrasonic welding process between two dissimilar metals, aluminum
and copper, was investigated using a Ni—P interlayer deposited by the electroless plating
method. Direct bonding of aluminum to copper typicaly leads to the formation of
undesirable intermetallic compounds, which reduce joint quality; to address this issue, a
Ni—P interlayer was employed. The main objective of this research was to evaluate the
effect of the presence and varying thicknesses of the Ni—P interlayer (0, 2, 6, and 14um)
on the joint quality. Optimal ultrasonic welding process parameters were determined
through preliminary tests. Then, samples were welded under the optimized conditions.
To examine the microstructure, bonding mechanism, and fracture mode, optical
microscopy (OM), scanning electron microscopy (SEM), and energy-dispersive X-ray
spectroscopy (EDS) were employed. The investigations revealed that the presence of the
Ni—P interlayer significantly increased the weld linear density and uniformity of the joint
interface. The bonding mechanism, combination of diffusion, and mechanical
interlocking were identified. Tensile tests indicated that the mechanical strength of the
joints increased with the Ni—P interlayer thickness, reaching a maximum in the sample
with a 14um interlayer. Therefore, employing a Ni—P interlayer in ultrasonic welding of
aluminum to copper not only enhanced bonding and joint structure but also improved the
mechanical properties of the joints. Considering the importance of tab-to-tab connections
in lithium-ion batteries, the findings of this study have practical implications.

Keywor ds: Ultrasonic welding; Dissimilar welding; M echanical Properties.
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Abstract

This research investigates and evaluates Fitness-For-Service (FFS) assessments to
achieve a comprehensive understanding of the re-serviceability of damaged equipment in
the oil, gas, and petrochemical industries. One of the challenges faced by these industries
is the occurrence and development of weld misalignment, which leads to fatigue damage
in pressure equipment. Pressure vessels, storage tanks, and piping systems degrade over
long service periods, ultimately affecting the system's integrity. Under such conditions,
implementing FFS assessments to evaluate structural integrity, extend the life of
defective equipment, and estimate remaining service life becomes essential. If equipment
exhibits weld misalignment or shell distortion, particularly when accompanied by gouges
or crack-like flaws, conducting a Level 3 assessment is necessary to confirm its fitness
for continued operation. In these scenarios, in-service monitoring is typically mandatory.
For equipment suffering from weld misalignment, loss of circularity (out-of-roundness),
or local bulges, stiffening plates and lap patches can be used to reinforce the structure.
The choice of reinforcement depends on the equipment's geometry, temperature
conditions, and loading state. Reinforcement must be designed based on the principles
and allowable stresses defined in the equipment's original construction code. Adhering to
these requirements ensures the reinforcement is compatible with the original structure
and that the equipment's safe operational capability is maintained. In sections of
cylindrical shells that have lost their circular shape, mechanical methods can be used to
restore them within the original fabrication tolerances or to a geometry that reduces local
stresses to acceptable limits. The use of hydraulic jacks for reshaping stiffened
cylindrical shells has yielded successful results. The reshaping process must be carried
out under careful monitoring and control to minimize the risk of damage to the shell or
adjacent connections. This method enables the restoration of the structure's geometry to
an acceptable condition and can serve as a practical solution for extending remaining life
and reducing failure risk. In-service monitoring is a key tool for ensuring the safety,
operability, and remaining life of pressure equipment. This process involves a set of
activities and methods for continuously or periodically inspecting the equipment's
condition under real operational circumstances. The conducted FFS assessments have
resulted in cost savings, prevention of unnecessary component repairs, reduction in the
likelihood of sudden system shutdowns, and enhanced safety for industrial personnel.

Keywords: Weld Misalignment; Pressure Vessels and Piping; Fatigue; FFS Assessments.
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Abstract

Aluminum-magnesium (Al-Mg) alloys have been widely employed in industries such as
aerospace and marine engineering due to their high strength-to-weight ratio, excellent
corrosion resistance, and acceptable weldability. Conventional fusion welding
techniques, such as Gas Tungsten Arc Welding (GTAW), have been commonly used
owing to their accessibility and favorable process characteristics. However, these
methods are associated with several challenges, including the formation of dendritic
microstructures with coarse grains, significant thermal distortion, and a high propensity
for welding defects. As aresult, advanced fusion welding techniques such as Laser Beam
Welding (LBW) have been developed. LBW achieves deep penetration and narrow weld
beads due to its high energy density and concentration, thereby reducing thermal
distortion and defect formation compared to GTAW. Nevertheless, this process also
leads to substantial magnesium evaporation in the molten pool, resulting in gas porosity.
These limitations have prompted increased attention toward solid-state welding methods,
particularly Friction Stir Welding (FSW). FSW offers a fine-grained microstructure,
preserves the chemical composition of the weld zone, and removes defects associated
with solidification and surface cleanliness sensitivity. Consequently, it produces suitable
mechanical properties. In this study, the mechanical properties obtained from transverse
tensile tests and the fracture surface morphologies observed via scanning electron
microscopy (SEM) were compared for samples welded using GTAW, LBW, and FSW.
The results indicate that fusion welding methods exhibit significant reductions in both
strength and ductility relative to the base metal, with LBW showing slightly better
performance than GTAW. FSW samples, on the other hand, showed only a 10% and 9%
reduction in strength and an increase in elongation, respectively, compared to the base
metal. Welding defects and gas porosity were observed on fracture surfaces in fusion
welds, while ductile fracture with micro-dimples was observed in FSW samples.

Keywords: Friction Stir Welding (FSW), Laser Beam Welding (LBW), Gas Tungsten Arc Welding
(GTAW), Mechanical Properties, Fracture Surface.
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Abstract

Stabilized austenitic stainless steels such as AlSI 321 can be selected to high temperature
services due to the high creep resistance of austenite phase. We studied the intergranular
corrosion resistance of AlSI 321 welded. The microstructure and phase change of the as-
welded and post weld heat trested weld metal and base metal were examined using
optical microscopy and scanning electron microscopy (SEM). Energy dispersive
spectroscopy (EDS) was also used for phase identification. Also for investigation of
intergranular corrosion resistance use electrochemical Potentiodynamic reactivation tests.
It was find that solution treatment at 1100 C for 3h followed by stabilization in the NbC
and TiC precipitation at 900 C for 5h is importance to improve intergranular corrosion,
cause of delta ferrite, changes delta ferrite morphology and consequently, dissolves more
niobium into the austenite phase, providing a better response to subsequent stabilization
treatment.

Keywords: Stainless Steel, Intergranular Corrosion, Solution Treatment, Precipitation.
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Abstract

Metal additive manufacturing, especially the Selective Laser Melting (SLM) method,
enables the production of complex parts with controlled microstructure. The nickel-based
superalloy IN718, as one of the most widely used materials in high-temperature
applications, is utilized in aerospace and energy industries due to its optimal combination
of strength, corrosion resistance, and thermal stability. However, rapid thermal cycles
and high temperature gradients in the Selective Laser Melting process can lead to the
formation of heterogeneous microstructures, significant surface roughness, and local
variations in mechanical properties. This research investigates the effect of post-
manufacturing solution and aging heat treatment on the microstructure, as well as on
surface roughness and hardness, of IN718 parts produced by the Selective Laser Melting
method. Samples were prepared in both as-built and heat-trested conditions and were
evaluated using optical and scanning electron microscopy, surface roughness testing, and
micro-Vickers hardness testing. Results showed that heat treatment leads to a more
homogeneous microstructure, aleviates initial inhomogeneities, and improves the
uniformity of phase distribution. Alongside these microstructural changes, surface
roughness and hardness were evaluated in the as-built condition. Comparison of these
properties in the as-built samples indicated a surface with relative roughness and initial
hardness corresponding to the fabrication conditions. The present study emphasizes the
effective role of heat treatment in optimizing the microstructural characteristics of SLM-
produced IN718 components and provides a basis for future integrated investigations.

Keywords: Additive Manufacturing, Selective Laser Mélting, Inconel 718, Microstructure, Heat
Treatment, Solution and Aging, Surface Roughness, Hardness.
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Abstract

Duplex stainless steel 2205, due to its balanced ferrite-austenite microstructure, high
corrosion resistance, and excellent mechanical properties, is widely used in
petrochemical, chemical, and marine industries. In this study, the effects of input voltage
and current intensity during Gas Tungsten Arc Welding (GTAW) on the microstructure,
hardness, and mechanical properties of 2205 duplex steel were investigated. The base
material was characterized for chemical composition, microstructure, and hardness prior
to welding. Three samples were welded under different input parameters, and the
microstructure of the weld metal and the heat-affected zone (HAZ) was examined using
optical microscopy and image analysis software. Hardness profiles were obtained
through microhardness testing, and mechanical strength was evaluated via tensile testing
according to ASTM-E8 standards. Results showed that increasing heat input and
decreasing cooling rate led to greater formation of secondary austenite, Widmanstatten-
type austenite, and grain growth. Samples with higher heat input exhibited a wider HAZ
and richer ferrite-austenite microstructure, while samples with lower heat input displayed
a narrower HAZ and higher hardness. Hardness in the weld and HAZ was positively
correlated with ferrite content and residual stresses. Increasing voltage at constant current
increased hardness due to ferrite growth, whereas increasing current intensity reduced
ferrite fraction, hardness, and tensile strength. Overall, the study demonstrates that
precise control of voltage and current in GTAW is crucia for achieving a balanced
microstructure and optimal mechanical properties, thereby enhancing the performance of
welded 2205 duplex steel components in industrial applications.

Keywords: Duplex stainless steel, Voltage, Current intensity, GTAW, Microstructure, Mechanical
properties.
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Abstract

Weld overlay using martensitic ER410NiMo filler metal on carbon steels is a common
method to improve the wear and corrosion resistance of valve’s trim in oil and gas
industries. However, severe dilution at the fusion boundary and uncontrolled mixing of
the molten weld metal with the A105 base steel can lead to chromium loss, formation of
low-chromium martensite, and a reduction in final hardness. In this study, to control
dilution and enhance the metallurgical behavior of the overlay, the effect of employing a
ferritic ER430 buffer layer in ER410NiMo weld overlay on A105 steel was investigated.
For this purpose, two configurations were prepared: a sample without a buffer layer (two
consecutive passes of ER410NiMo on A105) and a sample with a buffer layer (first pass
ER430 followed by a final pass of ER410NiMo), both deposited under identical thermal
conditions and in accordance with APl RP 582 guidelines. Macrographic examination,
optical metallography, SEM analysis, line-scan EDS, XRF, and micro-Vickers hardness
testing showed that the presence of the ER430 buffer layer reduced penetration depth and
fusion zone width, prevented severe chromium depletion in the dilution zone, refined and
homogenized the martensitic structure of the final overlay, and increased the hardness
and its uniformity across the cladding thickness. Therefore, the use of an ER430 buffer
layer in ER410NiMo weld overlay can serve as an effective practical approach to
enhance the performance of carbon-steel valve’s trim operating under severe service
conditions.

Keywords. Weld overlay, Chromium dilution, ER410NiMo filler metal, A105
carbon steel, ER430 buffer layer.
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Abstract

This research addresses the significant challenge of high defect rates in additive
manufacturing (AM) processes, which primarily stem from unstable material deposition,
concentrated thermal stress, and inadequate interlayer bonding. The study aims to
enhance the geometric accuracy, mechanical properties, and overall quality of fabricated
components. To achieve this, a high-resolution visual sensing system is integrated to
capture key process data, such as melt pool dynamics and thermal distribution, in real-
time. Advanced image processing algorithms, including feature extraction and state
recognition techniques, are employed to analyze this data. Furthermore, an intelligent
control strategy, potentially leveraging machine learning or adaptive models, is
implemented to dynamically adjust critical process parameters like laser power and
scanning speed. This approach establishes a fully integrated "perception-decision-
control" closed-loop system. Experimental results demonstrate that the proposed system
significantly improves manufacturing quality, enabling micron-level error control and
high repeatability. It also proves highly effective in suppressing typical defects, including
warping and cracks, thereby advancing the reliability of AM for precision applications.

Keywords: Online Visual Feedback; Additive Manufacturing; Intelligent Control;
Closed-L oop System; Defect Suppression.
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Abstract

This study investigates and compares the effects of Shielded Metal Arc Welding
(SMAW) and Gas Tungsten Arc Welding (GTAW) processes on the iron dilution during
cladding of the nickel-based superalloy Inconel 625 deposited on ASME SA387 Gr.11
low-alloy creep-resistant steel, which is widely used in pressure vessels. The main
challenge is achieving an optimal balance between metallurgical quality (dilution
percentage) and processing time. In the GTAW process, cladding was performed in two-
layer and three-layer configurations, whereas in the SMAW process, three layers were
applied. The extent of iron (Fe) migration and elemental distribution at the interface were
evaluated using EDS analysis, and precise time measurements were conducted for each
welding pass. Chemical analysis results indicated that in the SMAW process, the iron
dilution reached 3.8% after applying three layers. In contragt, in the GTAW process, iron
dilution values of 4.3% for two layers and 2.2% for three layers were measured. This
behavior is attributed to differences in heat input, thermal concentration, and the superior
control of substrate surface melting in the GTAW process. The reduction in dilution
observed in the three-layer GTAW configuration compared to the two-layer
configuration is mainly due to the increased contribution of filler material in the final
weld metal layer. On the other hand, the SMAW process exhibited a significantly higher
deposition speed compared to GTAW, achieving a productivity index of 2.75, whereas
the corresponding value for GTAW was 0.83. The productivity analysis demonstrated
that although GTAW provides better dilution control in each layer, SMAW is
considerably more efficient for industrial applications, particularly in large-scale projects.
Despite the need for an additional layer, SMAW proves to be more suitable for industrial
cladding applications.

Keywords:. cladding, Dilution, Inconel 625, Productivity Index .
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Abstract

This study investigates the microstructural evolution during gas metal arc welding
(GMAW) of dissimilar joints between CoCrFeMnNi high-entropy alloy (HEA) and AlS
304 stainless steel using ER316L filler wire, under varying heat inputs (0.19 vs. 0.40
kJmm). Optical microscopy, FE-SEM/EDS, XRD, and CALPHAD thermodynamic
calculations were employed. Results show that low heat input produced an asymmetric
joint with incomplete penetration and a sharp, unmixed zone at the 304SS interface,
yielding a fusion zone dominated by FCC austenite with minor &-ferrite. In contrast, high
heat input achieved full penetration but caused underfill on the HEA side and
significantly altered weld metal composition, increasing Mo content from 2.37 wt.% to
20.48 wt.% due to enhanced dilution. This high-Mo composition thermodynamically
stabilized brittle intermetallic phases, as confirmed by XRD which identified ¢-phase and
an ordered Coy.72F€y.26 compound alongside FCC and BCC phases in the high heat
input joint. The o-phase, measuring approximately 40.2 at.% Cr, 38.3 a.% Fe, and 21.5
at.% Mn, formed in the HAZ due to slower cooling rates. It is concluded that low heat
input GMAW with ER316L filler suppresses detrimental phase formation, promoting a
predominantly austenitic microstructure, while high heat input, though improving
mixing, promotes extensive o-phase formation that is detrimental to joint integrity.

Keywords. Dissmilar welding, High entropy alloy, GMAW, Microstructural
evolution.
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Abstract

This study aims to map the research landscape of Wire Arc Additive Manufacturing
(WAAM) through a bibliometric analysis of 200 highly cited journal articles published
between 2021 and 2025. Data were retrieved from the Scopus database and analyzed
using VOS viewer and Microsoft Excel to identify publication trends, influential
contributors, and dominant research themes. The results indicate that WAAM research
has been mainly concentrated on process parameters, residual stress analysis, mechanical
properties, and numerical modeling. In contrast, machine learning-based approaches and
corrosion-related studies were identified as relatively underexplored topics, highlighting
potential directions for future research.

Keywords: Wire-arc Additive manufacturing, WAAM; Bibliometric Analysis, VOS
viewer.
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Abstract

Directed Energy Deposition (DED) has gradually emerged as a highly promising
technology for the rapid, cost-effective, and high-performance manufacturing of difficult-
to-process metal parts with shorter production cycles. Recognized as one of the most
widely used metal additive manufacturing methods, it has found extensive applicationsin
critical industrial sectors such as aerospace and aviation. Despite its high potential,
challenges like inconsistent part quality and low process repeatability have hindered its
broader adoption. The fundamental underlying issue of these challenges is the complex
and dynamic nature of the DED process, which involves the simultaneous interaction
(requiring closed-loop system and artificial intelligence coordination) of multiple
physical fields. Within this, the molten pool plays a central role, acting as a key carrier
that holds rich information about process characteristics. The dynamic characteristics of
the molten pool are intrinsically linked to the final part quality and process repeatability.
Consequently, integrating Machine Learning (ML) methods within a monitoring
framework can provide powerful data-driven support for enhancing product quality and
process stability. This paper provides a comprehensive review of research advances and
future trends in the dynamic monitoring and control of molten pool characteristics in
DED processes, supported by machine learning techniques.

Keywords: Machine Learning, Directed Energy Deposition, Phase Field, Molten Pool, Closed-loop
Control System, Intelligent Controal.
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A Comprehensive Review of Additive Manufacturing M ethods Used in
Industry

Mohammad Farahi', Amir Reza Gahremani, Amir Hossein Azizkhani',

Amir Mahdi Ebrahimi*, Omid Ashkani®”
1-Department of Mechanical Engineering, SR.C.IAU, Isdamic Azad University, Tehran, Iran.
2 -Department of Material Engineering, SR.C.IAU, Idamic Azad University, Tehran, Iran.

Abstract

Additive manufacturing has emerged as a key manufacturing paradigm, enabling the
fabrication of complex components through layer-by-layer material deposition. Over the
past decades, a wide range of additive manufacturing methods has been developed,
including polymer-based processes such as fused deposition modeling and selective laser
sintering, as well as metal-based techniques such as selective laser melting, electron
beam melting, and directed energy deposition. Each method offers distinct advantages in
material compatibility, geometric freedom, and achievable mechanical performance. This
paper provides an overview of major additive manufacturing methods, with a focus on
their industrial relevance and application domains. The capabilities of different processes
are discussed in terms of achievable part quality, material efficiency, and suitability for
functional components. Particular attention is given to powder bed fusion technologies,
which have demonstrated the ability to produce near fully dense metallic parts with
controlled microstructures and competitive mechanical properties. Despite significant
progress, additive manufacturing processes still face challenges related to process
stability, parameter optimization, residual stresses, and standardization. Ongoing research
efforts in process modeling, monitoring, and post-processing are essential to improve
reliability and expand industrial adoption. Overall, additive manufacturing methods
continue to evolve toward mature manufacturing solutions, with increasing importance in
advanced engineering applications.

Keywords. Additive manufacturing, selective laser melting, SLM, AM.
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Influence of TIG-WAAM Process Parameters on Delta Ferrite
M or phology and M echanical Response in AM-316 Stainless Steel

Ali Fakharian®, Mohammad Y ousefieh?’, Majid Mohammadi®, Hananeh Najafi Javid’
1-Faculty of Materids and Metallurgical Engineering, Semnan University, Semnan, Iran,
ali.fakharian@semnan.ac.ir
2-Faculty of Materiadls and Metallurgical Engineering, Semnan University, Semnan, Iran,
m.yousefieh@semnan.ac.ir
3-Faculty of Chemical and Materials Engineering, Shahrood University of Technology, Shahrood, Iran,
majid.mohammadi @shahrood.ac.ir
4-Faculty of Materials and Metallurgical Engineering, Semnan University, Semnan, Iran,

Hananehnajafijavid@gmail.com

Abstract

This research investigates the influence of the TIG-Wire Arc Additive Manufacturing
(TIG-WAAM) process on the evolution of 5-ferrite phase morphology in 316 stainless
steel, aiming to clarify how process parameters and alloying elements govern
solidification behavior and resultant properties. The study focuses on correlating
deposition conditions such as deposition rate, heat input, inter-layer pauses, and alloy
content with microstructural characteristics of 3-ferrite and their impact on mechanical
performance. Austenitic 316 stainless steel fabricated by additive manufacturing
exhibited a two-phase microstructure comprising y-austenite and é-ferrite, with phase
stability directly linked to aloying elements including chromium, nickel, molybdenum,
and nitrogen, which influence ferrite and austenite stabilization during solidification.
Such phase relationships control solidification pathways and result in distinct
microstructures. The elemental composition of the samples was quantified using Energy
Dispersive X-Ray Spectroscopy (EDAX), while 5-ferrite morphologies were examined
using optical microscopy (OM) and image analysis tools. The results demonstrated the
formation of diverse o-ferrite morphologies including lathy, skeletal, vermicular, and
acicular structures whose evolution was found to be substantially affected by deposition
rate and heat flow. These morphological variations significantly influenced phase
distribution and microstructural features, thereby affecting mechanical behavior,
particularly microhardness and strength. The findings confirm that TIG-WAAM
processing conditions can be tailored to control J-ferrite morphology, enabling
optimization of both mechanical properties and microstructure for demanding structural
applications. Enhanced understanding of these relationships supports refined process
strategies for additive manufacturing of austenitic stainless steels.

Keywords: TIG-WAAM; 316 stainless-steel; Delta-ferrite.
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Ductility improvement of A206 aluminum cast alloy by friction stir
processing

Morteza Ezati*, Majid Pouranvari®”
1-Master student, Sharif university of technology, Iran, Mortezaezatig@gmail.com
2*-Associate Professor, Sharif university of technology, Iran, pouranvari @sharif.edu

Abstract

This paper addresses the influence of friction stir processing (FSP) treatment on the
microstructure and mechanical properties of A206 aluminum cast alloy. the main
objective is to modify the microstructure and improve the mechanical properties of the
alloy such as strength, ductility and hardness of the alloy. for this purpose, the FSP is
performed with specific parameters and microstructural and mechanical changes of the
samples are evaluated. the results showed that this process improved the grains and the
average grain size decreased significantly. the microstructural modification leads to an
increase in strength and hardness and improved ductility behavior of the alloy. increasing
the hardness and strength confirms the high efficiency of FSP in improvement of the
alloy properties.

Keywords: Friction stir processing; A206 aluminum cast alloy; Microstructure
modification.
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Analyzing the Impact of Knowledge M anagement | mplementation on
Welding Quality Risk M anagement and the Enhancement of Weld
I nspection Effectivenessin Qil, Gas, and Petrochemical Projects

Mehrab Derakhshan
Senior Inspector, Ghods Niroo Consulting Engineers Company, Email: mderakhshan@ghods-niroo.com

Abstract

The present study examines the impact of Knowledge Management (KM) on reducing
welding quality risks and enhancing inspection effectiveness in EPC projects in the oil
and gas industry. A mixed-methods case study was conducted on areal project, involving
over 3,600 welds, with data collected through semi-structured interviews, inspection
reports, questionnaires, and recorded joint histories. Key knowledge, both explicit
(checklists, standards, procedural documents) and tacit (practical experience and
technical insights), was identified, documented, shared, and applied in daily operations.
Implementation of KM practices, including preventive checklists, lessons learned, and
structured knowledge sharing, led to a gradua reduction of welding defects and
improved inspection outcomes. Pareto analysis revealed that a limited number of defect
types accounted for the majority of repair time and cost, guiding targeted corrective
actions. The findings demonstrate that systematic application of KM can effectively
enhance welding quality, reduce human errors, and increase compliance with technical
requirementsin industrial projects.

Keywords. Knowledge Management, Welding Quality Risk, Weld Inspection,
Quality Assurance, Welded Joints, Risk M anagement and Welding Quality Control.
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Automatic Weld Defect Detection Using YOL Ov8 for Real-Time
I nspection

Amir Bizheh', Seyed Mohammad Mahdi Zamani?, 1slam Ranjbarnoodeh®
1-M.Sc. sudent in Materials and Metallurgical Engineering (Welding specialization), Amirkabir
University of Technology, amirbizhen10@gmail.com
2-Postdoctoral researcher of Faculty of Mechanical Engineering, Amirkabir University of Technology,
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Technology, isam_ranjbar@aut.ac.ir

Abstract

Visual inspection of welds in many production lines faces limitations such as being time-
consuming, dependence on inspector expertise, and sensitivity to variations in
illumination and viewing angle. In this study, a deep learning—based machine vision
system was developed for automatic weld quality assessment and defect identification
using the YOLOV8 object detection network. The dataset consisted of weld images
annotated in the YOLO format, and the model was trained using pretrained Y OLOv8m
weights with an input resolution of 640x640. To improve generalization, in addition to
the baseline dataset, an extended version was created by incorporating supplementary
images and applying advanced data augmentation techniques (including HSV
augmentation, Mosaic, and MixUp). Performance was evaluated on an independent test
set using precision, recall, Fl-score, and mAP@0.5. The results indicate that the
extended version achieves a significant improvement over the baseline, increasing
MAP@O0.5 from 66% to 75% and recall from 61% to 74%, while maintaining inference
latency on the order of tens of milliseconds. Therefore, the proposed method is suitable
for real-time weld inspection scenarios.

K eywords: welding; defect detection; machine vision; deep learning; YOL Ov8; real-time inspection.
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Effect of Rotating Arc on the Microstructure and M echanical
Properties of the Anti-Wear Cladding Using Shielded M etal Arc
Welding

Alireza Bigverdi', Habib Hamed Zargari®
1-Master’s Student, Sahand University of Technology, Tabriz Iran, a_bigverdi402@sut.ac.ir
2-Assistant Professor, Sahand University of Technology, Tabriz Iran, hhamedzargari @sut.ac.ir

Abstract

In this study, the effect of rotating arc on the microstructure and mechanical properties of
the fusion zone in manual metal arc welding was investigated. In order to generate a
rotating arc, the welding electrode was rotated at a constant speed 180 rpm during the
SMAW process using a direct current (DC) motor to enhance molten pool mixing.
Welding operations were performed using E10-UM-60R electrode. To investigate the
microstructure, the samples were subjected to metallographic examinations. Further, the
hardness values distribution was evaluated in the fusion zone. The results indicate that
the application of arotating arc leads to changes in the microstructural morphology of the
fusion zone. The Vickers hardness test showed that using rotating arc at both flow levels
leads to a significant increase in hardness of up to 120 Vickers and it’s more uniform
distribution in fusion zone relative to conventional arc mode.

Keywords. Rotating Arc; Cladding; Shielded Metal Arc Welding; Fusion Zone
Hardness.
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A Review on Explosive Welding of Copper to Dissimilar M etals:
I nterfacial Phenomena, Post-Heat Treatment Effects, and
Corrosion/M echanical Behaviors

Hamid Bakhtiari*, Mohammadreza K hanzadeh?, Ali bakhtiari®
1- Ph.D, Materials and Energy Research Center, Ceramics Research Institute, Kargj, Iran.
H.akhtiari@merc.ac.ir
2- Department of Material Engineering, Mo.C., Idamic Azad University, Isfahan, Iran,
Khanzadeh@iau.ac.ir
3- Department of Metallurgy and Materials Engineering, Faculty of Engineering, Arak University, Arak,
Iran, bakhtiari.ali99@gmail.com

Abstract

Explosive welding, as one of the most important solid-state joining processes for
producing dissimilar metallic bonds, has gained significant attention in recent years due
to its crucial role in manufacturing multilayer composites, heat exchangers, electrical
transition joints, and components used in chemical industries. Among various
combinations, copper-based joints have attracted particular interest because of their high
electrical conductivity, chemical stability, and growing demand in energy and electronic
applications. This review article, with a focus on the author’s collection of studies and a
comparison with the findings of other researchers, provides a comprehensive assessment
of interfacial behavior, intermetallic compound (IMC) formation, the effects of post-weld
heat treatment, and the mechanical and corrosion performance of Cu/X explosive welded
systems. The results indicate that wave morphology, jetting behavior, and the extent of
localized melting play decisive roles in bond quality. Furthermore, heat treatment may
lead to the growth of brittle IMCs or significantly alter corrosion behavior depending on
the bonding counterpart (Al, SS304, AlISI 410). Finally, through reviewing key studies,
future pathways are proposed for optimizing welding conditions and controlling IMC
evolution.

Keywords: explosive welding, copper dissmilar joints, intermetallic compounds, interface
mor phology, heat treatment, corrosion behavior.
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I nvestigation of the Microstructural and M echanical Properties of a
Dissimilar Joint between AlSI 1035 Steel and High-Chromium White
Cast Iron Produced by the Compound Casting Process

Reza Azizi Hamami®, Masoud Kasiri-Asgarani®, Alireza Alaei®, Mojtaba Naalchian®
1-M. SC., Advanced Materias Research Center, Department of Materials Engineering, Najafabad Branch,
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Abstract

Compound casting enables the joining of similar or dissimilar metals by direct casting. In
this approach, bonding is established between a solid metallic insert and a molten alloy
through interfacial diffusion across the solid-liquid boundary. In the present study, the
bonding characteristics between AISI 1035 plain carbon steel (solid insert) and a high-
carbon, high-chromium wear-resistant cast iron (molten alloy) produced by compound
casting were investigated. Interfacial microstructure and joint properties were
characterized using optical microscopy, SEM, EDX, XRD, tensile testing, and
microhardness measurements. Two preheating temperatures (25 and 350 °C) and two
insert surface conditions (smooth and grooved) were considered as variable parameters.
Compound casting was performed in sand molds: the steel insert was positioned inside
the mold and molten cast iron at 1400 °C was poured to create a butt-joint configuration.
Microstructural observations revealed four successive regions from the steel side toward
the cast iron: interfacial, dendritic, diluted, and fine equiaxed zones. This microstructural
gradient became more pronounced in specimens preheated to 350 °C. In the preheated,
grooved samples, the interfacial zone narrowed and bonding quality improved, indicating
enhanced mixing/alloying and diffusion of alloying elements from cast iron into steel. In
the dendritic zone, growth changed from planar to dendritic and y dendrites advanced
from the interface into the remaining melt opposite to the heat-flow direction. Preheating
reduced dendrite length and increased the extent of the fine equiaxed zone. In the diluted
zone, solute rejection from dendrites promoted a eutectic y + M23C6 constituent. The
fine equiaxed zone consisted of a y solid-solution matrix (Fe-C-Cr—Ni-Mn-Mo) with
hexagonal and rod-like carbides. The hardness profile increased from steel to cast iron,
with a sharp drop in the diluted zone due to the eutectic. The smooth, unheated insert
exhibited the lowest fracture strength, whereas the grooved insert preheated to 350 °C
showed the highest strength, reaching ~100 M Pa.

Keywor ds: Compound casting, White Cast Iron, Carbon Steel AISI 1035
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A Review on Prediction and I ntelligent Detection of Weld Defects Using
Deep Learning: Transition from Traditional I nspection to Data-Driven
Automated Systems

Ali Asghar Azimvand
Graduate Magter of Science, Department of Civil Engineering - Construction Management, |slamic Azad
University, Science and Research Branch, Tehran, Iran; A.Azimvand@yahoo.com

Abstract

Artificial intelligence, particularly deep learning, is revolutionizing welding and
nondestructive testing (NDT). This systematic review analyzes 85 key publications
(2018-2024) to explore Al applications in weld optimization and inspection. Results
demonstrate that convolutional neural networks (CNNs) achieve over 97% accuracy in
detecting defects like cracks and porosity from radiographic images, significantly
outperforming manual methods in speed. For signal-based NDT (ultrasonic, eddy
current), Long Short-Term Memory (LSTM) networks enhance subsurface flaw detection
to 95% accuracy. In process optimization, hybrid artificial neural network (ANN) and
reinforcement learning models reduce weld defects by 35% and lower energy
consumption by 20% through parameter prediction and real-time control. The integration
of Al enables automated, real-time quality monitoring, minimizing human error and
enabling predictive maintenance. However, major challenges remain, including the need
for extensive labeled datasets, the "black-box" nature of complex models affecting
interpretability, and the high cost of integrating Al with legacy industrial systems. Future
research should focus on few-shot learning, lightweight models for edge computing, and
standardized shared databases. Ultimately, merging Al with digital twins and robotics
paves the way for fully automated, smart welding systems within the Industry 4.0
framework.

Keywords: Deep Learning, Intelligent Welding, Digital Non-Destructive Testing, Convolutional
Neural Network (CNN), Industrial Signal Processing, Fourth Industrial Revolution.
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Nanostructured Sensors and Novel Non-Destructive Testing M ethodsin
Nano-Engineered Welds (Relying on the Smart M aterials Revolution)

Ali Asghar Azimvand
Graduate Magter of Science, Department of Civil Engineering - Construction Management, |slamic Azad
University, Science and Research Branch, Tehran, Iran; A.Azimvand@yahoo.com

Abstract

The smart materials revolution, driven by nanotechnology, is fundamentally transforming
the paradigms of quality control and integrity assurance in welding engineering. This
review paper provides a systematic examination of the role of nanostructured sensors and
novel non-destructive testing (NDT) methods in evaluating nano-engineered welds. As
base metals and filler materials become increasingly nano-engineered, the need for
ingpection methods with nanoscale sensitivity becomes more critical. In this context,
sensors based on carbon nanotubes, metallic and piezoelectric nanoparticles, and
nanocomposites enable real-time structural health monitoring (SHM) and the detection of
incipient cracks from within the joint itself. Concurrently, nanomaterials are emerging as
performance enhancers in classical NDT methods; from superparamagnetic nanoparticle
suspensions in Magnetic Particle Testing (MPT) for detecting nanoscale cracks to nano-
carrier contrast agents in Ultrasonic Testing (UT) for high-resolution imaging. This
review demonstrates that the convergence of these two paths—intrinsic smart sensing
and advanced external testing—is creating a new generation of "self-aware" and "self-
monitoring" welded joints. The reliability, lifespan, and safety of these joints in critical
applications are qualitatively enhanced. Finally, the challenges related to scalability,
standardization, and integration of these technologies are discussed.

Keywords: Nanostructured Sensor, Advanced Non-Destructive Testing (NDT), Nano-Engineered
Weld, Smart Materials, Structural Health Monitoring (SHM).
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Challengesin Weldability of Advanced High Strength Automotive
Steels during Resistance Spot Welding

Amirabbas Atarod", Rouholah Ashiri®
1-Bachelor’s Degree, Iran University of Science and Technol ogy
2-Assistant Professor, Department of Metallurgy, Iran University of Science and Technology,
ashiri@iust.ac.ir

Abstract

Advanced High Strength Steels (AHSS) have become increasingly important in the
automotive industry due to their high strength-to-weight ratio and excellent energy
absorption capabilities. However, their complex chemical compositions and multiphase
microstructures present significant challenges in resistance spot welding (RSW), which
remains the dominant joining method in body-in-white assembly. This review identifies
and analyzes the key weldability challenges of AHSS, including metallurgical issues
such as martensite formation and heat-affected zone softening, mechanical performance
limitations related to nugget size and failure modes, process-related difficulties such as
electrode wear, expulsion, and narrow welding windows, as well as liquid metal
embrittlement (LME) in coated steels. Furthermore, the challenges become more
pronounced in dissimilar and third-generation AHSS joints due to differences in thermal,
electrical, and mechanical properties. Potential strategies to mitigate these issues are
discussed, including optimization of welding parameters, tailored welding schedules,
improved electrode design, and selection of steels with enhanced weldability. The
insights presented in this review provide a comprehensive understanding of AHSS
weldability and support the development of reliable, high-performance spot welds in
next-generation automotive applications.

Keywords: Advanced High Strength Steedlss Resistance Spot Welding- Weldability Challenges-
Liquid Metal Embrittlement- Automotive Applications.
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A novel approach to surface modification and impr ove of mechanical
properties of AA1050 joints fabricated by GTAW

Mahsa Arabbeygi®’, Ghasem Azimiroeen’
1- Department of Mechanical Engineering, Isfahan University of Technology, Isfahan, Iran, email:
m.arabbegi @me.iut.ac.ir
2- Assistant professor, Center of Engineering and Technical Skills Training, Isfahan University of
Technology, Isfahan, Iran, email: azimi_gh@iut.ac.ir

Abstract

GTAW and GMAW are the preferred welding processes for the Al alloys, as they are
relatively easy to apply and cost effective. However, the conventional fusion weld
processes such as GTAW causes abnormal grain growth and also generates residual
stress that threatening the performance of the welded structure. In research presents a
novel approach to improve of mechanical properties of Al alloys joints fabricated by
GTAW. For this reason, AAI1050 was butt-welded by GTAW and subsequently
subjected to surface modification on weld surface by Shot Peening (SP), Friction Stir
Process (FSP), and FSP+SP treatment. The influence of these treatments on
macrostructural changes, mechanical properties and residual stress in the weld metal,
were analyzed. The surface macrostructural of joints were evaluated using optical
microscope (OM). Superficial Rockwell hardness test and tensile strength test were used
to evaluate the mechanical properties. The residual stress induced by FSP and SP are
measured by using the X-ray diffraction method. The hardness of the surface modified
welds significantly improved. The mechanical properties of the joint are higher than that
of single FSP and SP strengthening when GTAW joints are treated by the two combined
surface modification processes (i.e. FSP+SP). The yield strength and elongation of
FSP/SP treatment are increased by 43% and 16%, respectively, compared with that of as-
welded. Also results showed that FSP/SP can introduce the biggest residual compressive
stress on the surface of the welded specimens.

Keywords: Al alloy, Wleding, Shot Peening; Friction Stir Process.
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I nvestigation of the microstructure and mechanical properties of
resistance spot weldsin I F steel with a carbon powder interlayer

Amir Hossein Ansari*’, Hossein Abedi Chermahini®, Masoud Atapour®
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3-Professor, Isfahan University of Tecnology, m.atapour @iut.ac.ir

Abstract

This study investigates the effect of adding carbon powder as an interlayer on the
mechanical properties and microstructure of resistance spot-welded |F automotive steel.
To that end, four samples with different carbon amounts (0.5, 1, 2, and 3 mg) and one
carbon-free sample with the same welding parameters were prepared. The samples were
first subjected to shear tensile strength testing, and the sample containing 0.5 mg of
carbon powder exhibited the highest strength. Subsequent investigations were performed
on this sample and the carbon-free sample. The microstructure of the carbon-containing
sample revealed a significant amount of martensite formation in the weld metal
compared to the carbon-free sample. This resulted in an increase of approximately 25%
and 65% in strength and hardness, respectively. Moreover, the presence of carbon in the
joining zone increased resistance and, consequently, heat input, leading to a remarkable
increase in spot weld diameter in the samples with the carbon interlayer.

Keywords. Resistance Spot Welding, | F Steel, Carbon Powder Interlayer.
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Data-Driven Analysis of Material Non-Conformitiesin Oil, Gas, and
Petrochemical Projects: A Case Study of Destination | nspection

Nazila Adabavazeh', Ahmad Reza Vakili®
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Abstract

Material non-conformities represent a significant economic and operational risk in
industrial projects, potentially causing financial losses and disrupting project
performance. This study, with an applied approach and case study methodology, focuses
on destination inspection and analyzes different types of material non-conformities,
including Overage, Shortage, Incorrect, and Damage, across various sections of oil, gas,
and petrochemical projects. Real inspection data, including technical specifications,
guantities, and item conditions, were collected and analyzed using descriptive-analytical
methods. The findings indicate that most issues are related to weaknesses in logistics and
order control, while some errors arise from deficiencies in technical documentation,
labeling, or improper transportation. By applying a data-driven approach, this research
enables the identification of high-risk points, prioritization of corrective actions, and
improvement of inspection and quality control processes. The results can contribute to
reducing economic risks, increasing material compliance with contracts, and enhancing
the performance of similar industrial projects.

Keywords. OSID, Material Non-Conformity, Material Inspection, Industrial
Projects, Quality Control, Data- Driven Approach.
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Abstract

In welding and metallic structures industries, the quality and safety of components play a
decisive role in the overall performance of equipment. Non-destructive testing (NDT), as
an essential part of the technical inspection system, provides an effective tool for
detecting discontinuities and hidden defects without causing damage to the component.
With the expansion of smart technologies and implementation of Industry 4.0 principles,
traditional inspection methods require systematic risk assessment and revision to ensure
accuracy, repeatability, and compliance with international standards. In this study,
potential risks in NDT processes—including ultrasonic testing, radiographic testing,
liquid penetrant testing, and magnetic particle testing—were identified and analyzed. The
assessment approach was designed based on standards, and the severity, probability, and
consequences of each risk were determined using a risk matrix and the HAZOP model.
The results indicated that the highest risks are associated with human error,
environmental conditions, and equipment defects, which can be controlled through the
implementation of a quality management system in accordance with 1SO 9001 and
continuous inspector training. The proposed framework for risk management in NDT
processes can enhance reliability, reduce human errors, and improve safety in the
welding industry.

Keywords. Risk, Non-Destructive Testing, Smart Manufacturing, Risk Matrix,
HAZOP.
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Preface of the | CWNDT 2026 Scientific Chairman

In the name of the M ost High

With honor, we present the proceedings of the "8th International Conference
on Welding and Nondestructive Testing," the "26th National Welding and
Inspection Conference,” the "15th National Nondestructive Testing
Conference," and the "4th National Additive Manufacturing Conference”
(ICWNDT2026) to the esteemed engineering community, researchers, and
industry professionals. This scientific-industrial event is the result of the
constructive collaboration between the Iranian Institute of Welding and Non
Destructive Testing and the Ama Industrial Company, and will host domestic
and international scholars and expertsin Tehran.

The industries and critical infrastructure of any country are profoundly
dependent on the quality, security, and reliability of joints and components.
In this context, welding technology, the science of nondestructive testing, and
emerging technol ogies like additive manufacturing play an irreplaceablerole.
By integrating these key fields, the present conference seeks to build a bridge
between fundamental research, the development of applied technologies, and
the tangible needs of industry.

This collection comprises selected research papers accepted and organized
following a review process. The papers cover a wide spectrum of topics,
ranging from innovations in advanced welding processes and weld
metallurgy to the development of novel nondestructive testing methods and
the applications and quality challenges in additive manufacturing.

Beyond presenting research achievements, this conference aims to create a
platform for dialogue and synergy among academics, researchers, and
industrial engineers. The convergence of the three fields of "welding,"
"inspection,” and "additive manufacturing” leads to enhanced safety,
productivity, and progress toward self-sufficient industrialization.

In conclusion, we extend our sincere gratitude to all authors, respected
reviewers, members of the scientific and executive committees, and
especially the Iranian Institute of Welding and Non Destructive Testing and
the Ama Industrial Company for making this event possible. We hope this
collection will be a step forward in advancing the frontiers of knowledge and
technology in thesefields.

The Scientific Editors of ICWNDT2026
Dr. M. Atapour -Dr. A. Maleki
Scientific Chairman's of ICWNDT 2026
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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 8" International Conference on
Welding and Non-Destr uctive Testing ICWNDT 2026) held
in Olympic Hotel.

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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