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Abstract

The effect of post-weld heat treatment(PWHT) of SCM440 steel was investigated with
parameters such as micro-Vickers hardness, corrosion potential, polarization behaviors, galvanic
current, Al anode generating current and Al ancde weight loss, etc. Each hardness of three
parts(HAZ, BM, WM) by PWHT is lower than each of as-welded parts. However, hardness of WM
area was the highest among those three parts in case of both PWHT and as-welded. Corrosion
potential of WM part was the highest among those three parts and WM area was also acted as
cathode without regard to PWHT. The magnitude of corrosion potential difference among three
parts by PWHT was larger than that of three parts of as-welded, and corrosion current by galvanic
cell of these three parts by PWHT was also larger compared to as-welded. Therefore, it is
suggested that corrosion resistance property of SCM440 steel is decreased by PWHT than as-
welded. However, both Al anode generating current and anode weight loss were also increased by
PWHT compared to as-welded when SCM400 steel is cathodically protected by Al anode.
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Fig. 1 Schematic diagram of welding groove

Table 1. Chemical compositions of SCM440 steel

specimen
Compositions| C | 8 [ Mn| & P [Cr Mo |Cu
Weight 1, 43| 0.24] 0.60{ <0.0008| 0.026 | 1.2 | 0.15 |0.10
percent(%)

Table 2. Condition of post-weld heat treatment

. Maintenance| .
Heating speed| temperature Cooling speed
SCM440 steel]  80°C/hr. Shr. furnace cooling
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Table 3. Chemical compositions of Al alloy
sacrificial anode

Compeosition .
Weight Fe Si Cu | Zn In Al

percent(%) | 0.084| 0.0375( 0.0325( 5.24} 0.0175| Balance
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Photo 1 Microstures of As-welded specimen and PWHT specimen in case of SCM440 steel( X 200)
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Fig. 3 Relationship between corrosion potential
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SCM440 specimen in natural sea water
solution
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Fig. 4 Relationship between corrosion potential
and immersion time in case of PWHT of
SCM440 specimen in natural sea water
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Fig. 5 Catholdic and anodic polarization curves
of SCM440 steel As-welded specimen in
natural sea water solution
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