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A Electrochemical Study on the Effect of Post-Weld Heat Treatment about
Corrosion Resistance Property of SS400 Steel for Ship's Materials

S.J.Kim - J. G. Kim - K. M. Moon
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Abstract

The effect of Post-Weld Heat Treatment(PWHT) of SS400 Steel was investigated with parameters
such as micro vickers hardness, corrosion potential, polarization behaviors, galvanic current, Al anode
generating current, Al anode weight loss etc. Hardness of each partstHAZ, BM, WM) by PWHT is
lower than that of each parts by Non Post-Weld Heat Treatment(NPWHT). However hardness of WM
area was the highest among those three parts in case of both PWHT and NPWHT. Corrosion potential
of HAZ part was the highest among those three parts and HAZ area was also acted as cathode without
any case of heat treatment. Potential difference between each three parts by PWHT is smaller than
that of three parts by NPWHT and Corrosion current by galvanic cell of these three parts by PWHT
was also smaller compared to NPWHT. Therefore, it is suggested that Corrosion resistance property is
incresed by PWHT. However both Al anode generating current and anode weight loss was also
decresed by PWHT compared to NPWHT when SS400 steel is cathodically protected by Al anode.
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Table 1. Chemical compositions of SS400 specimen

Compositions C Si | Mn S P
Weight 0.13| 0.24 | 0.98 | 0.020 | <0.0027
Percent(%) |
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Table 2. Chemical compositions of Al alloy sacrifi-

cial anode
Composition| Fe Si Cu | Zn| In Al
Weight | o 164]0.0375]0.0325 5.24/0.0175| Balance
percent(%)
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Fig. 2 Variation of corrosion potential of non-
stress relieving specimen as a func-tion of
immersion time in natural sea water solu-
tion
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Fig. 3 Variation of corrosion potential of stress
relieving specimen as a function of immer-
sion time in natural sea water solution
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Fig. 4 Cathodic and anodic polarizationcurves of
non-stress relieving specimen in natural
sea water solution
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Fig. 5 Cathodic and anodic polarization curves of
stress relieving specimen in natural sea
water solution
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Table 3. Relationship between anode and cathode
when galvanic cell were formed by each

three parts.
NSR Specimen SR Specimen
ANODE | CATHODE | ANODE | CATHODE
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WM-BM BM WM BM WM
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of stress relieving specimen and non-
stress relieving specimen in natural sea
water solution
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