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Elucidation of corrosion mechanism of galvanized steels in chloride environment

using artificial rust and development of high corrosion resistant steels
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This study was aim to elucidate the corrosion mechanism of galvanized steels
in severe chloride environment using artificial synthesized rusts and to develop the high corrosion
resistant galvanized steels without using rare-metals. (1) Hydrozincite (HZ) rusts which are

initial zinc rust of galvanized steel in atmosphere is immediately transformed into zinc
hydroxychloride (ZHC) rusts in ZnCl2 solutions. (2) Crystallization and particle growth of HZ rust
are strongly affected not only kinds and amounts of corrosive gasses in atmosphere but repeating of
wet-dry cycles. (3) Adding phosphate ions and Fe2+ and Fe3+ remarkably suppresses the
crystallization and particle growth of ZHC rusts, leading to the formation of dense and compact rust

layer on the P-doped galvanized steels.
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Fig. 4 TEM pictures of the products
formed at different wet-dry cycles.

I . 02
S R 0.15

1 N 0.125

I 0.1
0.075

= 0.05
& 0.023)
-%‘ B " 0.0

|
P/Zn=
5 0
26 (degree)

Fig. 5 XRD patterns of the products
formed at various P/Zn ratios.
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Fig. 6 TEM pictures of the products
formed at different P/Zn ratios.
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2%, FelZntb DIz X v b3z L, Felzn = 26 (degree)

0212725 k 17amiZ7g o7z, SBIT, Fekf OZn Fig.7 XRD patterns of the synthesized Fe?*-
ARG ROIZRLT- OFelZnliid, HFEWEDOFe/IZn gnd Fe3*-HZ.
HEIFE L, 260 &b, FeSRinic

K DHZOFE AL DI FR SN D, —F, Fe?iR I Fe? 0.2
NIHZ (Fe?*-HZ) 122>\ T, Fe¥-HZ & [FEEIC, IR il

N L 7= Fe IIHZ O fE S b 38 & Ok 1l = & il L
7203, FOMHIEhEITFed & KL Ao T, _ Fe?* 0.05

flix OFe/Znbb CTHBL L7854 A L RINHZ & Uk
& ZnClL/KEIRIZ Nz, 85°C CHLHE L7=, Fe3*-HZ
T, WER% ORI O &L, WTHLDFe/Znkt T
$#J0.79T, Fe¥-HZIIN&0.459% L[El>7-, Fe*-
HZ % VR U 7= 1% O LR OXRDBIE 21T > 72, €
DR % K8IZ /R, WI I DFe/Zntt THHZD B —

l o FE%502

‘ Fe3* 0.05

intensity (a.u.)

JIXITIEWE L, FFIZZHCO B — 7 BR8N, £ D Fe/Zn =0
B PR E 1 XFe/Zntt D ERICE VIR F L=, ZHCD 510 20 30 20 50
(110) b — 27 » bR D7 fhdh T+ X%, FelZn=0T 20 (degree)

1£52 nmT&d > 7273, FelZntb i e & &2 Fig. 8 XRD patterns of the ZHC rusts
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