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Metal Inert Gas Welding of Carbon Steel and Stainless Steel Joint

in Sugar Production Industry
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Abstract

The application of SS400 carbon steel and AISI430 Ferritic stainless steel joint
was increased in industries because the advantage of both metals was able to
increase the service life time of the important structures. However, a fusion welding
of this joint was difficult because the different of materials properties could produce
various defect types in the weld metal. Therefore, a fusion welding process that
could produce a sound weld and good joint properties should be optimized. This
research aimed to weld a butt joint of SS400 carbon steel and AISI430 ferritic
stainless steel using Metal Inert Gas (MIG) welding process and to study the effect of
welding parameters on joint properties.

Rolled plates in rectangular shape of SS400 carbon steel and AlSI430 ferritic
stainless steel were clamped in a jig to be a butt joint and welded the joint using
MIG welding. The variation of the welding parameter such as welding current, welding
speed and gas type were optimized. The welded joint was prepared and examined
for the joint properties such as tensile strength (ASTM E8), hardness (ASTM E92)
and microstructure.

The experimental results were concluded as follows. The optimized welding
parameter that produced the tensile strength of 448 MPa was the welding current of
110A, the welding speed of 400 mm/min and the mixed gas of 80%Ar + 20%CO,.
Increase of the welding current and speed affected to increase and decrease the
tensile strength of the joint, respectively. Increase of the amount of a mixed gas type
produced a better weld quality and increased the tensile strength of the joint.
Microstructure investigation of the welded joint showed a columnar grain in the weld
metal and a coarse grain in the heat affected zone (HAZ). The unknown hard
precipitated phases were also found at the grain boundaries of the weld metal and
HAZ.

Keywords: stainless steel, carbon steel, metal inert gas welding, heat affected zone
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