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Abstract

When SS400 steel was welded with low hydrogen type and ilmennite type welding, the effect of
post-weld heat treatment(PWHT) was investigated with parameters such as micro vickers
hardness, corrosion potential, polarization behaviors, galvanic current, Al anode generating
current and Al anode weight loss etc. Hardness of each parts(HAZ, BM, WM) by PWHT in case of
low hydrogen type and ilmennite type welding was lower than that of each parts by As-welded.
However hardness of WM area in case of low hydrogen type and ilmennite type welding was the
highest among those three parts regardless of PWHT. Corrosion potential of HAZ part in case of
low hydrogen type welding was the highest among those three parts and HAZ area was also acted
as cathode regardless of PWHT, Whereas in case of ilmennite type welding, WM area was the
highest potential among these three parts on galvanic potential series with As-welded while BM
area was the highest potential among these three parts by PWHT on the contrary. And in case of
low hydrogen type welding, galvanic corrosion and micro cell corrosion of welding parts was
decreased with PWHT. However, It was increased with PWHT in case of ilmennite type welding.
Moreover Al anode generating current and anode weight loss in case of low hydrogen type was
decresed by PWHT compared to As-welded but, which was increased than that of As-welded in
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case of ilmennite type welding. Therefore, it is suggested that Corrosion resistance property in
case of low hydrogen type welding is incresed by PWHT. However its property was decreased with

PWHT in case of ilmennite type welding.
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Table 1. Chemical compositions of SS400 steel

specimen
Compositions| C Si Mn S P
Weight
1 . .9 0.020 | <0.002
Percent(%) 0.13 | 0.24 | 0.98 0 0 7
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Fig. 1 Schematic diagram of experimental apparatus by Al sacrificial anode test method
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Table 2. Chemical compositions of Al alloy
sacrificialanode
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Fig. 2 Variation of micro-vickers hardness both
As-welded specimen and PWHT specimen in
case of low hydrogen type and ilmennite
type welding
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Photo. 1 Microstructures of As-welded and PWHT specimen in case of low hydrogen type and ilmennite

type welding of SS400 steel
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Table 3. Relationship between anode and cathode when galvanic cell were formed by each three parts

Low Hydrogen Type(E4316) TNlmenmnite Type(E4301)
As-welded PWHT As-welded PWHT
HAZ>WM>BM HAZ>WM>BM WM>HAZ>BM BM>HAZ>WM
Anode Cathode Anode Cathode Anode Cathode Anode Cathode
"WM-HAZ WM HAZ WM HAZ HAZ WM WM HAZ
HAZ-BM BM HAZ BM HAZ BM HAZ BHAZ BM
WM-BM BM WM BM WM BM WM . WM BM

Table 4 The data of corrosion current density and corrosion rate obtained on the welding part by Tafel
test and polarization resistance test in natural sea water solution

Polarization Resistance Test Tafel Test
il A/cm?) Corrosion Rate Lcarr Corrosion Rate
] I (mm/yr) (A/cm?) (mm/yr)
Ilmennite Type . - -
1.607x107* 2.04%x107* 0.187 2.61x107* 0.30
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PWHT 8 % 80 % 3 551X 0.639
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. 8 1.2 i .081 R 107 X
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