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Tab.1 Chemical composition of test materials

Bt /50 %
AN
Cr Ni Cu Nb Mo N \Y% C Si Mn P S
05Cr17Ni4Cu4Nb  16.39 4.51 3.72 0.27 - - - 0.04 0.72 0.66 0.03 0.01
0Cr16Ni5Mo 15.77 4.39 — 1.27 - — 0.03 0.53 1.20 0.02 0.02
ZGO03Cr26Ni7TModN  25.57 6.71 0.77 - 3.59 0.18 0.03 0.02 0.79 0.82 0.03 0.01
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Fig. 1 Sample for crevice corrosion experiment
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Fig. 2 Open circuit potentials of three stainless steels in seawater
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Fig. 3 Anodic polarization curves of three stainless steels in seawater
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Tab. 2 Pitting potential

R E o (vs. SCE)/mV
05Cr17Ni4CudNb 225
0Cr16Ni5Mo 252
ZG03Cr26Ni7ModN 1092
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Fig. 4 Morphology of three stainless steels after crevice corrosion in

ferric chloride solution
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Tab. 3 Crevice corrosion depths of three stainless steels
R FRCHE B 1l S YTAE BRI ol
WEE/mm W /mm
05Cr17Ni4Cud4Nb 0.96 0.714£0.09
0Cr16Ni5Mo 0.65 0.5170.05
7G03Cr26Ni7Mo4N 0.98 0.43+0.05
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Fig.5 Galvanic potentials (a, ¢, e) and galvanic current densities (b, d, f) of stainless steel galvanic couples in seawater
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Fig. 6 Corrosion morphology of stainless steel galvanic couples in seawater after immersion in seawater for 15 d
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Tab. 4 Corrosion situation of stainless steel galvanic couples in seawater

XS B R/ (mmea )

05Cr17Ni4Cu4Nb /0Cr16Ni5Mo
ZG03Cr26Ni7ModN/0Cr16Ni5Mo
ZG03Cr26Ni7Mo4N/05Cr17Ni4Cu4Nb

Y B ER R E R/ (uArem ™)
0.000 4 0.011
0.000 9 0.021
0.001 4 0.027
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Initial Corrosion Behavior of High Strength Low Alloy Steel Welded Joint in Seawater

LIU Xuehui, ZHANG Huixia, SUI Yonggiang, TONG Hongtao, LI Xiangbo
(Key Laboratory of Marine Corrosion and Protection, Luoyang Ship Material Institute, Qingdao 266237, China)

Abstract: The initial corrosion behavior of high strength low alloy steel welded joint in seawater was studied by
electrochemical methods and surface analysis. The results show that the base metal zone with low initial potential displayed the
highest corrosion tendency before immersion. After immersion in seawater, the surface potential of base metal zone showed the
largest fluctuation. The welded joint exhibited a transition of anodic dissolution from high speed to low speed during the initial
corrosion, and the base metal zone of the joint had the highest current density. The initial corrosion process of welded joint
developed in two forms of general corrosion and pitting corrosion in seawater. The composition of the corrosion products was
mainly composed of a-Fe, O3, a-FeOOH and y-FeOOH. The corrosion resistance of different zones of the high strength low
alloy steel welded joint in seawater increased in order of base metal zone, heat affected zone, weld zone, at the initial stage of
immersion in seawater,

Key words: high strength low alloy steel; welded joint; initial corrosion; scanning kelvin probe (SKP); scanning vibrating
electrode technique (SVET)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

(3255 48 1) LIU ] M,LIANG ] Y. Effect of alloying elements on
[15] X4k, RHT. &40 E Xk BRSPS bk corrosion resistance of ferritic stainless steel [ ]].
RemsZ L) ). (P8R 4,2005,28(4) : 9-12, Shanxi Metallurgy, 2005,28(4) :9-12.

Corrosion Matching of Three Stainless Steels for Ship in Seawater

WU Zhengjiang', MAO Xuyao', ZHANG Runlin', WANG Nei' ., ZHANG Huixia’, SONG Qingyuan”
(1. Wuhan Second Ship Design &. Research Institute, Wuhan 430064, China; 2. State Key Laboratory for
Marine Corrosion and Protection, CSSC Luoyang Ship Material Research Institute, Qingdao 266237, China)

Abstract: The corrosion properties of 05Cr17Ni4Cu4Nb, 0Cr16Ni5Mo and ZG03Cr26Ni7Mo4N stainless steels in natural
seawater were studied by electrochemical test, crevice corrosion test and galvanic corrosion test, combined with corrosion
morphology observation, corrosion rate calculation and potentiodynamic polarization curve. The results show that when the
three types of stainless steel materials were coupled in pairs, their corrosion rates did not change significantly compared to their
free corrosion rates., the galvanic potentials rapidly shifted positively and reached stability. and the galvanic current was far less
than 0. 3 pA/cm’. Therefore, when the three stainless steel materials are used in couple, galvanic corrosion will not occur, and
there is good matching performance among the materials.

Key words: stainless steel; marine; matching performance



