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Corrosion Resistance at the Cut Edge Portion of Pre-Painted Hot-Dip Zn-6%Al-3%Mg
Alloy Coated Steel Sheet in High Salt Concentration Environments
Satoshi Yamamoto, Fumiki Kumon, Toshie Taomoto, Hirokazu Yano
Synopsis :

Corrosion resistance at the cut edge portion of pre-painted hot-dip Zn-6%Al-3%Mg alloy coated steel sheet in salt spray test (SST) and
atmospheric corrosion test were investigated. Pre-painted hot-dip Zn-0.2%Al coated steel sheet was similarly studied for comparison.
Pre-painted Zn-6%Al1-3%Mg alloy coated steel sheet was found to form less white rust on the cut edge than pre-painted Zn-0.2%Al coated
steel sheet.

Fine corrosion products layer containing Mg is formed on the cut edge section of pre-painted Zn-6%Al-3%Mg alloy coated steel sheet.

The cathodic polarization curves of the cut edge sections after SST were measured. The cathodic current density of pre-painted
Zn-6%Al-3%Mg alloy coated steel sheet is lower than that of pre-painted Zn-0.2%Al coated steel sheet. It is considered that fine corrosion
products formed on the cut edge section of pre-painted Zn-6%Al-3%Mg alloy coated steel sheet suppress reduction reactions of dissolved
oxygen.

In the atmospheric corrosion test at a coastal environment, width of edge creep of pre-painted Zn-6%Al-3%Mg alloy coated steel sheet
is small. Corrosion behavior in the early stage of atmospheric corrosion test is similar to that of SST.

It is confirmed that pre-painted Zn-6%Al-3%Mg alloy coated steel sheet possesses superior corrosion resistance in high salt concentration

environments.

b EDMENLINTND T,
C D RZn-Al-MgR© o S FIAUT R EEHHL D JFEAR &
LTHEWIFEESIIR S b, BEMPTIID > &F

1. #

il

BRUOTSN D - UL, WD - XEAWERI L 0 3%
T E L C T oSN % R 2 B EEH 4
FTHIENS, W POEBEFEMEH S, BER-BE
M EoBERMEE LTSN TE

AR, L) —EENEMEE AT 2 MO RHIEAE
F, BAIZ B W TIZIARIZn-6mass%Al-3mass%Mg & 4
Do EWMAFES N, BESTFEZIILOE LTHEAL
WCE->TWb, TOREWVIFENIL, ©oEEALEHEML
7eMgZ LY o3& A 72558 T ARG 88 EE A U I R 9

D FE MFB AW 10 D A & 7 B 728, CIWG R O iR £
WAEMR SN L, HROHE TEEIYIMIE TR Do
ERMIOWTHAIN TV DAY, HEEHH DY) Wi
Bidwo SKIMERRY, WERIOFMNLIFAET 5, 2
D7, TOV M S R 5 aetkdid 5. TR E TI,
B Zn-Al-Mg-Si-h o EHB 2 FAR & 5 5 BEFR D
I EPEAEN D & OBED STV DHHY, LI
Ui IR DI FL 2B B K OB FARAE O FEMNE I S 22 & 72 o
TV,

HCRRFEIT U - BORTRHIROEES s BT — A

CEANIETERT W - HIAMRIIZER BESE MRS -2 EEAER

HANIITET &% - WAMEIZER ®REE—ET -5 F—L)—F—

H 5 34 80 £ #i No.89 (2008)



2 BRI Zn-6%A1-3%Mg R G480 o S Z G & L 7= B O R B BE 1 B0T 2 Im i £k

C D%, BEiZn-6mass%Al-3massMgE 4 - &
A 2 AR & L 72 BB (LU T Zn-6A1-3Mg®H - & &
LM L FET) OUIBRIFRIC B A2 ERE L,
Zn-0.2mass%AlD > X FM Z FA & L 7228 (DLUF
Ind o EWHFMEFLT) L HBHFHAE L2, RETIE,
FRICH SRS 2 e L, MoK S HEDS X O REREE T
DRFRGABN BT 5, YIRS Om £k s X O
T AR G U 720 AR W & B BBk & D B D TR
LM RERET 50

2. RBTE

21 fHEH

P OBERE % Fig. 1 1R T W 1 S ARE0.Smm DK
RFEME MR E LTV, a2 74 Ii2T
Zn-6Al3Mg® > XM, Znd o SR EZEEL 720 &5
12, HHERBET A LIZBWT, BAERRAEE XY
A — FRICERLBEEA L7206, A bayFoa
JURA—=MEEAETLHIRF UBIERTE Y BIKE 5
JEE-C5 um, R T AT VR D EPE 1] umikit7z.

Topcoat (Polyester Film) : 11um
-Primer (Epoxy Film ):5um
[—Chromate coating

Coating layer
Steel Zn-6AL3Mg: 121g/m?
Zn: 141g/m?

Fig.1 Schematic structure of pre-painted specimen.
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Fig.2 Schematic structure of the cut edge portion. (Downward
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Fig.3 Schematic of electrochemical measurement specimen.
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Fig. 4 Changes of the largest width of the edge creep for speci-

mens in SST.
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Fig.5 Surface appearance of the cut edge portion for speci-

mens at 1000h in SST.
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Fig.6 Cross-sectional microstructure of the cut edge portion
for specimens at 1000h in SST.
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Fig. 7 Distributions of elements of the cut edge portion at
1000h in SST.
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Fig. 8 Surface appearance of the cut edge for specimens at 96h
in SST.
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Fig.9 Distributions of elements of the cut edge surface for
specimens before and after SST 96h.
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Fig.10 Morphologies of corrosion products formed on the cut
edge of specimens at 96h in SST.
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Fig.11 X-ray diffraction patterns of corrosion products formed
on the cut edge of specimens at 96h in SST.
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Fig.12 Cathodic polarization curves of the cut edge section for
specimens before and after SST 96h.
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Fig.13 Changes of the largest width of the edge creep for speci-
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Fig.16 Morphologies of corrosion products formed on the cut
edge of specimens after 8-day atmospheric corrosion.
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Fig.17 X-ray diffraction patterns of corrosion products formed
on the cut edge of specimens after 8-day atmospheric
corrosion.
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