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Influence on corrosion resistance of Alloy33 corrosion-resistant layer by PWHT

ZHANG Lei', LIU Baojian', WANG Junjie', LEI Chenglong', YANG Bin', WANG Tianxian',
WU Jingwei’, SHAO Guangjuan', KONG Fanhong',ZHANG Xue'
(1.Qingdao LS Heavy Machinery Equipment Co., Ltd., Qingdao 266426, China;2.State Key Laboratory of Solid Lubrication,
Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China )

Abstract: To investigate the effect of post-weld heat treatment (PWHT ) on the corrosion resistance of the Alloy33 overlay,
automatic tungsten inert gas welding (TIG ) was used to weld the corrosion-resistant layer of Alloy33 onto a 2.25Cr—1Mo base
material . The microstructure and mechanical properties of the weld layer were analyzed,revealing that the microstructure of the
corrosion-resistant layer in the as-welded state is austenite with a small amount of carbides, while the heat-treated state contains
more carbides. The corrosion performance of the corrosion-resistant layer was evaluated using four corrosion standards:ASTM G28 —
2024 A,ASTM A262 — 2015 C,ASTM A262 — 2015 E and GB/T 15260 — 2016 C. The results indicate that Alloy33 exhibits
excellent corrosion resistance in weakly oxidizing media under both as-welded and heat-treated conditions. However, when used in
containers with strong oxidizing media, the heat treatment state of the Alloy33 corrosion-resistant layer should be carefully selected
according to specific operating conditions. For containers in strongly reducing media, Alloy33 should be avoided. This study
provides strong references for improving the design of Alloy33 welding processes and mitigating intergranular corrosion on the inner
walls of containers.
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Tab.1  Chemical composition of base material and welding wires %
Bk C S P Si Cr Ni Mo Cu N Fe
2.25Cr-1Mo 0 0.13 0.003  0.005 0.05 0.51 2.43 0.12 1.02 — — A
FM33 42 0.014  0.005  0.004 0.24 0.49 31.51 30.46 1.39 0.62 0.388 i
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Tab.2  Specification of surfacing welding process
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Fig.1 Schematic diagram of TIG machine and weld bead
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Tab.3 Corrosion test results
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Tab.4  Chemical composition of overlaying metal %

M
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Cr Ni Mo Cu N Fe

JG
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Fig.3  Microhardness of cross sectional welding test specimen
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Tab.5 Energy spectrum analysis of chemical composition
of surfacing layers
. SRS i AR RS
VIFES : .
wt% wt% Sigma wi% wt% Sigma
C 3.06 0.45 6.00 0.38
Si 0.29 0.06 0.26 0.05
Cr 31.92 0.31 30.34 0.23
Fe 36.64 0.35 35.67 0.30
Ni 27.01 0.35 26.33 0.25
Mo 1.08 0.20 1.41 0.16
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