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A Comparative Study of Muffler Welds Properties: Replacement of Austenitic Stainless
Steel Part by Cast Steel
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Abstract

Decreasing of the processing cost is one of an effective method to increase a
productivity of an automobile industry. For decreasing the process cost, some
cheaper materials that show the same properties are introduced to an automobile
industry. A muffle part of the recent automobile is one of the parts that is produced
using a new combination of materials using cast steel to replace stainless steel.
However, a study of welding parameter optimization that produced a sound joint
should be investigated. Therefore, this research work aims to introduce the SC410
cast steel to replace AISI304 stainless steel for producing a muffler part of car
structure and to investicate the effect of welding parameters that affect to joint
properties.

Materials used in this experiment were AISI304 austenitic stainless steel and
SC410 cast steel that had a dimension of 10 millimeters in thickness, 50 millimeters
in width and 150 millimeters in length. The plates were set to be a butt joint and to
weld the joint using various welding parameters such as welding current of 140-220
A, traveling speed of 200-400 mm. /min and gas flow rate of 10-20 /min. The butt
joints that were produced by a given welding parameter were an investigation of
mechanical test and metallographic examination.

The summarized experimental results are as follows. Increasing of a welding
current and a travelling speed affected to produce a sound joint and to decrease a
width of a weld bead and a penetration of a weld. The optimized welding
parameters that showed the impact strength of 290 J were a welding current of 220
A, a traveling speed of 200 mm. /min and a gas flow rate of 20 /min. The hardness
of the heat affected zone and the welded metal of the joint was higher than that of
the base metal. The microstructure of the heat affected zone of cast steel side
showed a regular grain shape. The middle of the welded metal showed a fine
dendrite structure. The microstructure of the stainless steel heat affected zone
showed a regular grain that was finer than that of the base metals.

Keywords: dissimilar materials joint, stainless steel, cast steel, impact strength
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