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ABSTRACT

Lap joint between SS400 carbon steel and SUS304 stainless steel was increasingly
applied in various industries due to the flexible properties of these dissimilar metals joint. An
optimization of a gas metal arc welding for producing the dissimilar metal lap joint should be
further investigated. Therefore, the results could be advanced in various manufacturing industries.
This research aimed to study an effect of gas metal arc welding parameters on SS400 carbon steel
and SUS304 stainless steel lap joint properties.

Material used in this experiment were SS400 carbon steel and SUS304 stainless steel.
The 3 mm. thickness plate from both materials were mechanically prepared to be a rectangular
shape (100 mm. wide and 200 mm. long). The experimental works was carried out by using gas
metal arc welded on lap joint with various welding parameters. These parameters included: welding
current of 80-120 A. the welding speed of 150-250 mm/min and the welding angle of 30-60°. The
welded joints were mechanically prepared and investigated for tensile shear strength, macro and
microstructure, and hardness of the welded joints.

The experimental results showed that increasing the welding current affected to increase
tensile shear strength, joint elongation, and the weld metal hardness. However, increasing the
welding angle did not affect to change the tensile shear strength of the lap joint. The optimized
welding parameters was found at the welding current of 110 A, the welding speed of 200 mm/min
and the welding angle of 45°. The microstructure at the boundary of the weld metal and the SS400
carbon steel showed incomplete combination of the metals and initiated the failure of the joint. The
secondary dendrite arm spacing of the microstructure was increased when the welding current and

the welding speed were decreased and also affected to increase tensile strength of the joint

Keywords: gas metal arc welding, carbon steel, stainless steel, lap joint
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Influence of Gas Metal Arc Welding Angle on Tensile Shear Strength of S5400
Carbon Steel and SUS304 Stainless Steel Lap Joint

Amomsak Mayai'® Kittipong Kimapone® Yodprern oukumnert? Chaiya Praneetponarung!
'Uepartment of Industrial Engineering. Faculty of Engineering, Rajamangala University of Technology Thanyaburi Pathumthani
“Demonstration School of Engineering and Thecnology , Faculty of Engineering and Thecnology. Rajamangala University of
Technology Isan Sakennakhon Campus

E-mail address : amomsak.ma@email.com

Abstract

This research work aims to study influences of welding angles on tensile shear strength fecusing on lap
joint of SUS304 stainless steel and 55400 carbon steel using Gas Metal Arc Welding that were welded by siven
weldine angle and were investigated by tensile shear strength, hardness and microstructure for finding out an
appropriate welding angle. The summarized results are as followine. Increase of welding angle affected to
increase tensile shear strength of lap joint and showed maximum tensile shear strength of 15,431 N at a welding
angle of 45° Tensile shear testing spacimen showed an increase of the bending angle when the welding angle

was increased and resulted to increase the tensile shear strength of the lap joint.

Keywords : Carbon steel, Stainless steel, Gas metal Arc welding, lap joint
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ABSTRACT

Aim of the research work was fo study influence of welding current ontensile shear sirength of
SUS304 stainless steel and SS400 carbon steel lap joint.Lap joints that were welded by given welding
currenis were investigated by tensile shear strength, hardness and microsiruciure to optimize the
welding current. The summarized results are as following. Increase of welding current affected to
increase tensile shear sirength of lap joint and showed maximum tensile shear strength of 15,570 N at
a welding current of 100 A.Tensile shear lesting specimen showed an increase of the bending angle
when the welding current was increased and resulted o increase the tensile shear strength of the lap
joint.Weld metal microsiruciure showed thal secondary dendrite arm spacing was increased when
the welding current was increased and resulled (o increase the bending angle and the displacement
of the lap joint.Hardness of weld metal was lower than that of boundary between base metal and weld

metal and implied to initiate the bending of the tesling specimen and resulted to be failed.
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Figure 1 Schematic of Lap joint welding: (A) Dimension of lap joint and (B) Tensile shear specimen.
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