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Abstract

Electrochemical characteristics of welded stainless steels containing Ti have been studied by using the elec-
trochemical techniques in 0.5 M H,SO, + 0.01 M KSCN solutions at 25°C. Stainless steels with 12 mm thick-
ness containing 0.2~0.9 wt% Ti were fabricated with vacuum melting and following rolling process. The
stainless steels were solutionized for lhr at 1050°C and welded by MIG method. Samples were individually
prepared with welded zone, heat affected zone, and matrix for intergranular corrosion and pitting test. Optical
microscope, XRD and SEM are used for analysing microstructure, surface and corrosion morphology of the
stainless steels. The welded zone of the stainless steel with lower Ti content have shown dendrite structure
mixed with ¥ and & phase. The Cr-carbides were precipitated at twin and grain boundary in heat affected
zone of the steel and also the matrix had the typical solutionized structure. The result of electrochemical
measurements showed that the corrosion potential of welded stainless steel were increased with higher Ti
content. On the other hand, reactivation(l,), passivation and active current(l,) density were decreased with
higher Ti content. In the case of lower Ti content, the corrosion attack of welded stainless steel was remarkably
occurred along intergranular boundary and /8 phase boundary in heat affected zone.
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Fig. 1. Opt|ca| micrographs of S1(a), 82( ), 83(c), 0.2 Ti MELTZ(d), 0.2 Ti HAZ(e), 0.2 Ti MATRIX(f), 0.7 Ti MELTZ(g),
0.7 Ti HAZ(h) and 0.7 Ti MATRIX(i) after etching in 10% oxalic acid (X200).
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Fig. 2. X-ray diffraction patterns of 0.2 Ti(a) and 0.9 Ti(b).
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Fig. 3. EDX results at second phase of O.é Ti MELTZ(a) and 0.9 Ti MELTZ(b) samples after etching in 10% oxalic acid.
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Fig. 4. Micro-vickers hardness of MELTZ, HAZ and
MATRIX for stainless steel as a function of Ti
content.
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Fig. 5. EPR curves for 0.2 Ti samples in 0.5 M H,SO,

+ 0.01 M KSCN solution at 25°C.
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Fig. 6. EPR curves for 0.4 Ti samples in 0.5 M H,SO,
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Fig. 7. EPR curves for 0.7 Ti samples in 0.5 M H,SO,
+ 0.01 M KSCN solution at 25°C.
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Fig. 8. EPR curves for 0.9 Ti samples in 0.5 M H,SO,
+ 0.01 M KSCN solution at 25°C
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