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Corrosion Resistance of Hot-Dip Zn-Al-Mg Alloy Coated Steel Sheet
Atsushi Komatsu, Hidefusa [zutani, Takao Tsujimura, Atsushi Andoh
Synopsis:

Corrosion behavior of hot-dip Zn-6%Al-0~3%Mg alloy coated steel sheets in cyclic corrosion test (CCT) has been investigated.

The corrosion resistance was improved with increasing Mg content in the coating layer, and the highest corrosion resistance
was observed at 3%Mg.

In Zn-6% Al-3% Mg alloy coated steel sheet, the formations of zinc carbonate hydroxide and zinc oxide were suppressed for
longer duration compared with Zn-0.2% Al and Zn-4.5%A1-0.1% Mg alloy coated steel sheets. As a result, zinc chloride hydroxide
existed stable on the surface of the coating layer. From the polarization behaviors in 5%NaCl aqueous solution after CCT, it was
found that the corrosion current density of Zn-6% Al-3% Mg alloy coated steel sheet was much smaller than those of Zn-0.2%Al
and Zn-4.5% Al-0.1% Mg alloy coated steel sheets. As zinc carbonate hydroxide and zinc oxide had poor adhesion to the coating
layer and had porous structures, these corrosion products were considered to have little protective action for the coating laver.

Therefore, it was concluded that Mg suppressed the formation of such nonprotective corrosion products, resulting in the

remarkable improvement of corrosion resistance.
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Fig. 5 Cross-sectional structure and distributions of elements in
corrosion products formed on Zn-6%Al-3%Mg alloy coated
steel sheet after CCT for 100 cvcles. a;S.E.L, b;Zn, ¢;Al,

d;:Mg, e,Cl, f;0, g;Fe

Fig. 6  Cross-sectional structure and distributions of elements in
corrosion products formed on Zn-6 % Al-3 % Mg alloy
coated steel sheet after CCT for 200 cycles. a:S.E.L., b;Zn,
c;Al, d;Mg, e;Cl, f;0, g;Fe
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Fig.7  Cross-sectional structure and distributions of elements in
corrosion products formed on Zn-4.5% Al-0.1 % Mg alloy
coated steel sheet after CCT for 40 cycles. a;S.EL, b;Zn,

Al d;Mg, e,Cl, £,0, g;Fe
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Fig.8 X-ray diffraction patterns after removal of outer Zn corrosion
products formed on Zn-6% Al-3% Mg coated steel sheet at 100
cycles in CCT.(Cu target, 40kV-150mA)

A % 8 2 i No.81(2001)



16 R Zn-Al-Mg % A4 - EH O 1

—O—Al

Amount of Al and Mg in corrosion products
and remaining coating layer (g/m?)

CCT cycle

Fig.3 Change in amount of Al and Mg in corrosion
products and remaining coating layer of Zn-6%
Al-3%Mg alloy coated steel sheet after CCT (coating

[ ooy

weight:90 +5g/m?)

erELEEEZ HNDL, LI2A->T, 0.2%AITIE
Ecorr. & ) b 2 (B A EAL T b ISIE AR K R IT X
IO IRFHERRETRISEL 2L D LR T 2 5,
Ziucxi L, Fig.10an10%4 7 L 1%D4.5%A1-0.1%
Mgh £ U6%AI-3%Mg T, W52 iRk H It

108 g : - q
b @ 7
102 E— ~
P E
~ 3 .
< 3 :
= i 1
a 100 =
U 3 3
=1 — -~
- : ]
ﬁ -
g -
6 10-1 E— 1-
i 45%A1-0.1%Mg 1
10-2 E _§
3 6%A1-3%Mg E
10-3 | . . .

-500 —800 -—1100 -—1400 —1700 —2000

Potential (mV vs S.CE)

AN ST v B, Fig. 10bd20t 4 7 V%D 4 .5%Al
-0.1%Mg?D ¥4y, Ecorr JLAENENMTAH Y — FERE
REASER LT 555, 6%A1-3%MgTi3104 4 7 /v L[5
iz A v — FRIGIEIE S Tw 5,

srfmillisis & AGc £ ) sk zlcorr. &, CCTHA
7 NE R Y LT L i R A Fig 1SR T, B

07
{J
06 }
05 —{3— 02%Al
s 04 | —A— 45%A1-01%Mg
& o ll —O— 6%A1-3%Mg
£ o
0.2
01
0 O
0 5 10 15 20
CCT cycle
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Fig.13 Result of FE-SAM analysis of the corrosion products formed
on 6%Al1-3%Mg after SST for 4h
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Fig.14 Surface morphology of Zn-6%Al-3%Mg alloy coated
steel sheet after SST for 168h

BPCZL L T 2875812 5. XERRFRES L e
THZ 5L, SR ERES S —8A, HEHIERE
MERICEALL T B LD L FMT X 2, SSTIREIICH
T3 LRI E TICRE S LT wie
Odnevall™ &3, HEMWX DRSS TR L2k
PERER NS LI b e X, S HICHREERT D L,
LI ] O AR B A B SR A A M AL g IS LT B =
ErWEML, s RARMAFREIRIZH S T
HremRli, £, RIEEIFKEWSICELT, &
SRS DFLME R L, CI2COs 2T A2 LT
HOPICXIET 2R8I 2R E L T 5,

SSTTIICI ) v FTh 5 i, HILEEALTEES
HEWRDRATT 05, FOth, BERET A Lol
PESA LIS DT ROE L AR IR sa AR T4 2 & (3
+a#Z bhb, CCTTIE, SSTTREUA IR TR
Ty Rt L 2l fetEdrH 5,

CCTTI3Fig.4bicimL7c L 912, 6%AI-3%MgTI3
SRR SR A A, tho - ZHIR L VRIET 5,
I, HIRPEE RIS pIc Mgt FET A 2 £ T,
SEHEAEALR 85 5 IR E IR BE 4l 5~ D ZE LA & 4172
Lo LHEEET B,

4.4 EEMRBERFLIZSVLICLIZHHRDOEE
EnEEES

TR o N RGN 2R 3 B AR IR R G T L 2
=T ARDOWTIE, HA L0 - L 72Zn-5
%UALD - ZEMICHFEET A L2 RBLTW S, Mhic
B 2RI I UE, UIMRELEE TS - &
FRBITIFTHELCERLTVWAICL b 6T, K

mm.#' ' !
4000

3000 |-

Intensity (counts)

i T
3+ Zns(OH)sClz-H20

a

A ; ZnyCO3(0H)s H20

O ; ZnaMg o)
O

20 (deg)

Fig.15 X-ray diffraction patterns of Zn-6 % Al-3% Mg coated steel sheet
after SST for 168h (Cu target, 40kV 150mA)
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