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Effect of Rust Layer on Corrosion Resistance of Hull Steel

TIAN Zhi—qiang, WANG Chong—bi, KONG Xiao—dong, WANG Yuan—sheng
(Navy University of Engineering, Wuhan 430033, China)

Abstract: Five different types of hull steel were immersed in 3% NaCl solution for one year; the morphologies of inner and
outer rust layers and the corrosion morphologies were obtained by metallographic microscope; and the corrosion characteristics of
steel under rust layer were analyzed. The change in corrosion potential (OCP) were recorded for evaluation of influence of rust layer
on corrosion tendency; the rust layer morphology and element distribution in inner layers were analyzed by means of electron probe
micro—analyzer (EMPA). Average corrosion rate of steels was got by weight loss calculation. The results showed that outer rust
layers have little influence on steels corrosion; the corrosion pits seen from steels corrosion morphology corresponds to defects in
the inner rust layers; minimum of average corrosion rate is caused by the enrichment of Cr element in the inner rust layer and matrix
cross—interface when steel has higher Ni and Cr content.
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Table 1 The main composition and mass fraction of five hull steels

i C Si Mn Ni Cr Mo Y Cu Ti Fe
a 0.12~0.17  0.3~0.6 1.25~1.60 — — — 0.03~0.09 — 0.07~0.15 K4k
b <0.12 0.8~1.1 0.5~0.8 0.5~08  0.6~0.9 — — 0.4~0.6 — JEfR
c 0.09~0.14  0.17~0.37 03~0.6  26~30 09~12 020~027 0.04~0.10 — — ek
d <0.14 0.17~0.7 <12 09~14  04~08 <0.2 <0.1 — — BRI
e <0.21 0.10~0.35  0.60~1.00 — — — — — — BTN
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Fig. 1 Morphologies of outer layer of five steels
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Fig. 2 Morphologies of inner layer of five steels
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Fig. 3 Corrosion morphologies of five steels
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Fig. 4 EMPA analysis of inner layer of five steels

X Pl AR5 e N R E

MG ZIEHE , a IHI NI L BLRS, b # Y
N2 R R I F i LR 2002, o IR N 5=
HMIFALBIE, d M e NS Z TS . Kbk
WNEEJZ G A, 2480 o0 AL RV S5 R B AR B 2
J 2 T A B T, FE b o SR T R IR, L T B
VKRS o PAES 2 R BE KT 2 ol 4 Tl i 1 A S5 1) 4
JE AR RG2Sy , St iR T A o

WNEEJZ R ICR AT AT AR 2 I PE . a,
b, e HN 52 T LB B PRI 3 CLOT R, iX R
3 TP B N 52 08 CIE A A= gy g 458, T CIo 4R 2
R R IE AR A a Fil e HIRY N )R £
EMER I KA G, AR a4, e A9 PR M
IR T 25 e R AR Ak BT, X m] BERHI
T e F9 R I IHER I N b, e, dBIROT R A —

—fdld '
= fEnp

it _ t
fi A

- _.l_ P
0 Wk 0Kl WD =KD | DE

o M. FEERECE | D00 s
S}

i
T i b ‘o
i v
50N}
;| | __.-""--
RS . ]
-,
—hilfk
b e
GBI
i a2 4 0 % I
I
Is FifMn, 05, Ll

K5 R R s MHA TR B kL

Fig. 5 OCP of five steels immersed in different stage
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Fig. 6 Average corrosion rate of the five steels
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