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Corrosion Behaviour of Cold Rolled and Zinc Alloy Plated Steel
Sheets in Various Kinds of Corrosion Tests

Kenji MIK1, Kazutoshi SHIMOGORI, Hiroshi SATOH,

Kouki IKEDA, Shingo NOMURA and Makoto TERADA

Synopsis :

Corrosion resistance of cold rolled, Zn—Fe and Zn-Ni alloy electrogalvanized steel sheets with and without
ED-painting was investigated by means of salt dipping(DIP), saltspraying(SST) and cyclic corrosion test
(CGCT) including DIP, SST, drying(DRY) and humidifying(WET). From these results, the role of the
unit test of CCT in corrosion behaviour of these materials was discussed. The results obtained are sum-

marized as follows ;

(1) In the case of unpainted specimens, SST is very aggressive environments compared with DIP. The
combination of DRY or WET with DIP increased both the weight loss and the corrosion depth of the
specimen. However when it was combined with SST, the weight loss increased and the corrosion depth

decreased

(2) DRY and WET in corrosion behaviour of ED-painted specimens played an inverse role in unpainted

specimens.

In particular, WET accelerated the paint exfoliation which affected the perforation corrosion.

(3) Zn-Fe and Zn-Ni alloy electroplated steels showed a good corrosion resistance compared with the

cold rolled steel in all kinds of tests.
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Table 1. Cyclic sequences for corrosion tests.

Unit test DIP SST DRY| WET
Type 5%NaCl, 50°C | 5%NaCl, 35°C | 70°C | 50°C, 95%RH
1 24h — _ .
2 22h — 2h —
3 6h — - 18h
4 6h — 2h 16h
5 — 24h _ —
6 — 22h 2h —_
7 - 6h — 18h
8 6h 2h 16h
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Fig. 1. Corrosion behaviour of unpainted cold
rolled steel sheet and electroplated steel sheets
in various corrosion tests containing salt dip-
ping.
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Fig. 2. Corrosion behaviour of unpainted cold

rolled steel sheet and electroplated steel sheets
in various corrosion tests containing SST.
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Fig. 4. Perforation corrosion index I,* of un-
painted cold rolled steel sheet and electroplated
steel sheets as a function of DIP period in corrosion

tests.
% I,=corrosion depth(mm)/weight loss (g/m?) X1 000
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Fig. 5. Perforation corrosion index [»* of unpa-
inted cold rolled steel sheet and electroplated steel
sheets as a function of SST period in corrosion

tests.
*) Ip=corrosion depth (mm)/weight loss (g/m?) X 1 000
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Photo. 1. Surface appearances of unpainted cold
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Table 2. Enrichment of alloying elements in
coating layer after corrosion tests.

Metal content in

residual coating .
Test | Doted | layer (%) Enrichment
Zn Fe Ni
DIP Zn-25%Fe | 70.0 | 30.0 | — 1.2
Sdays | zoq1%Ni | 829 — | 171 1.6
ssT | Zn25%Fe | 73.5 | 26.5 | — L1
2days [T7 11%Ni | 83.5| — | 165 L5

*  Enrichment factor :
Alloying metal content in residual coating after corrosion test
Alloying metal content in the coating before corrosion test

Corrosive solution Corrosive solution

ED coonng film — - = _. ED coating film

/— Ioted layer

Steel e Steel

(a) Cold rolled steel (b) Electroplated steel

@: Anode, @~@ : Cathode

Fig. 7. Schematic model showing corrosion from
scribe of ED painted steel sheet and electroplated
steel sheets.
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Photo. 2. Appearances of blister and
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Fig. 8. Effects of corrosion test condition on ca-
thodic delamination ratio® of ED painted steel
sheet and electroplated steel sheets after corrosion
tests.

*) Cathodic delamination ratio=(B-A)/B X 100
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A : width of blister from scribe (mm)
B : width of exfoliation from scribe (mm)

Fig. 10. Relation between cathodic delamimation
ratio®) and corrosion depth of ED painted electro-
plated steel sheets.

*) Cathodic delamination ratio= (B-A)/Bx 100
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IOREWE L v — FHBER L ORI BB
MBI ED bR, 5V — FHEERN KX B ERD
EWRBEIIWA L. b0 XMFEDES, Zn-Fe
ZoVTREFCRAERIIVNEL SEIDFE R CIRB
DV — FHBEEREMN 72% L REFCBHLCENTE, &
DEEORMEIC T LT OB A RITIE OB &
Bbhsd., Zh® L Zo-Ni Tty v — FEIEERM 65
% LLEics L RAEIVHEA L. Tihbhb Zn-Ni
T Y =~ VRHBERN KR ELS B L7/ - FHThDE
HLID DO XBOBRBEN KLY, O X EBFO
Ni BIEMRESI NS -DBEMAERAL, S LT
BIREDEZHEELLT W ENTRB IS,

PLbD & 5w BB SR O A 2%E L DIP, SST,
DRY, WET /e KOS B &l o es 2 i 10Tk
ESEL, Lorb ORI H & BEME T HE
B EVIEERRE LB D L, HBIEAGORE
BREABRELRH LT 52T, +HOEELTE
S HENRHB.

5. §

SEOMM (WIESMIK, Zn-Fe £4EK DD XM,
Zn-Ni H&EKDDOEME) oL CTHEERALET
TOMEMELFAEL, Bk LOBEMOMAENCRITT
CCT FOXMAyABROBELEH L. BOhiER
RO XOSCELHINS.

(1) #BMOBE, SST X DIP T LWE

uj

REBEBELIRYD, ROXWAREE T 5. WET Wsro
DRY OfEIx, SST Ro#EL DIP ZoORBRCTHE
29, SST ROMBCRBARELIASE, Kb X
BRES RWA S5, DIP RO RBTIL, KAWE,
REESZTHNS ¢S,

(2) Zn-Ni 3&B&DD X8I0 (BH) 12, o8
BUCHAIER T RO RME 2T, BRMEE LT
RJBEZBFBENRELRL T, ZOEIEY A 2 VRO
DIP B R OCHACHETALS.

(3)  BEMOM R KE 455 AR 5 H,
B LR e BOBIARFT L. $-BEMOND XK
B, BEO 7 v — F BRI A LTk ¥ e
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