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ABSTRACT: Laser welding was carried out on austenitic 304 (STS 304) and 22 APU stainless steels. In this case, the differences between the
corrosion characteristics of the welding zones of the two stainless steels were investigated using electrochemical methods. The Vickers hardness
values of the weld metal (WM) zones in both cases, the STS 304 and 22 APU stainless steels, showed relatively higher values than those of other
welding zones. The corrosion current densities of the heat affected zone (HAZ) of the 22 APU and the base metal (BM) zone of the STS 304
exhibited the highest values compared to the other welding zones. It is generally accepted that when STS 304 stainless steel is welded using a
general welding method, intergranular corrosion is often observed at the grain boundary because of its chromium depletion area. However, when
laser welding was performed on both the STS 304 and 22 APU stainless steels, no intergranular corrosion was observed at any of the welding
zones. Consequently, it is considered that the intergranular corrosion of stainless steel can be controlled with the application of laser welding.
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Table 1 Chemical composition of 22 APU and STS 304

Material Cr Ni C Mn Si Cu Al

22 APU 220 003 055 050 050 050
STS 304 190 925 008 20 1.0

Table 2 Welding conditions of 22 APU and STS 304 in the case
of Laser welding

Kind Welding condition
22 APU P=2kW, V=50mm/s, Ar(15L/min)
STS 304 P=2kW, V=50mm/s, Ar(15L/min)
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Fig. 1 Cross section view of test specimens of 22 APU and STS
304 with Laser welding
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Table 3 Variation of Vickers hardness of welding parts between
22 APU and STS 304 in the case of Laser welding

(Unit : Hv)
WM HAZ BM
22 APU 255 248 247
STS 304 263 251 224
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Fig. 2 Variation of vickers hardness of welding zones for 22
APU and STS 304 stainless steel
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Fig. 3 Variation of corrosion potentials for welding zones of 22
APU in seawater solution
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Fig. 4 Variation of corrosion potentials for welding zones of STS
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Table 4 Relationship of variation of corrosion current density bet-
ween 22 APU and STS 304 in the case of Laser welding

(A/cm’)
WM HAZ BM
22 APU 43x10°® 9.7x10® 2.2x10°
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Fig. 7 Comparison of corrosion current densities of welding zones
between 22 APU and 304 stainless steels
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