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Electrochemical Evaluation of Corrosion Property of Welding Zone
of 304 Stainless Steel
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*Dept. of Marine Equipment Engineering, Korea Maritime Univ.,, Busan, Korea
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ABSTRACT: Two kinds of welding methods are used for austenitic 304 stainless steel: laser welding and TIG welding. The difference in the
corrosion characteristics of the welded zone between these two welding methods was investigated using electrochemical methods, such as corrosion
potential measurements, polarization curves, cyclic voltammograms, etc. The Vickers hardnesses of all the welded zones (WM: Weld Metal, HAZ:
Heat Affected Zone, BM: Base Metal) showed relatively higher values in the case of laser welding than for TIG welding. Furthermore, the corrosion
current densities of all the welding zones showed lower values compared to TIG welding. In particular, the corrosion current density of the HAZ
with TIG welding had the highest value of all the welding zones, which suggests that chromium depletion due to the formation of chromium
carbide appears in the HAZ, which is in the range of the sensitization temperature. Thus, it can easily be corroded with a more active anode.
Consequently, we found that the corrosion resistance of all of the welding zones for austenitic 304 stainless steel could apparently be improved by

using Laser welding.
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Table 1 Chemical composition of 304 stainless steel

Cr Ni C Mn Si S P

min 18 8.0
max 20 105

0.08 2.0 1.0 0.03 0.045

Table 2 Welding conditions in case of laser and TIG welding

Welding condition

(I_asel_rsv(ﬁ ding) P=2 kw, V=50 mm/s, Ar (151/min)
T-304 DC 220 V, 140 A, 11~13 V, D.C straight
(TIG welding) polarity 2.4®, Tungsten bar (2.0%Th)

Lager welding

Fig. 1 Cross section view of test specimens with TIG and laser
welding
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Table 3 Relationship of variation of vickers hardness of welding
parts between laser and TIG welding (FHv)

WM HAZ BM Remark
L-304 263 251 224 L: Laser welding
T-304 250 181 191 T: TIG welding
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Table 4 Relationship of variation of corrosion current density
(A/cem’) between laser and TIG welding

WM HAZ BM Remark
L-304 19x10° 38x10° 81x10° L: Laser welding
T-304 61x10° 59x107 14x107 T: TIG welding
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