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Structure and ‘Corrd’sion Resistance of Zinc Alloy Coated Steel Sheets
Obtained by Continuous Vapor Deposition Apparatus

Junji KAWAFUKU, Jun KATOH, Masao TovAMma,
Hidetoshi NisHIMOTO, Kouki IKEDA and Hiroshi SATOH

Synopsis : .

New zinc alloy coated steel sheets have been developed by continuous vapor deposition apparatus.

In a deposition chamber, zinc and alloying metal were evaporated individually by Electron-Beam (EB)
irradiation, and were deposited on steel strip continuously.

Some properties of Zn-Al, Zn-Cr, Zn-Mg, Zn-Ni and Zn-Ti alloy coated steel sheets were investigated.
Crystal orientation of these coatings was affected by alloying metals. Depth profiles of alloy composition
in Zn-Al and Zn-Mg coatings are almost uniform. The other coatings had double-layered structure,
composed of an intermetallic compound layer and a zinc rich layer. The intermetallic compound phases
were not the same as those shown in a equilibrium phase diagram for binary alloys.

Corrosion resistance of Zn-Mg alloy coated steel without painting is excellent in salt spray test.
Corrosion product layer of this coating consists of only ZnCl,-4Zn(OH), without ZnO and c-axis of hcp
structure of ZnCly+4Zn(OH), was parallel to the direction of the film growth.

Mg ion dissolved from the coating during corrosion seemed to play a role to form this corrosion product
layer.

Key words : vapor deposition; electron beam; zinc alloy coatings; surface structure;
corrosion resistance ; corrosion products.
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Fig. 1. Schematic drawing of continuous vapor
deposition apparatus.
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Fig. 2. . Vapor deposition method of zinc-alloy
coatings.
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Table 1. Chemical composition of base steel
(mass% ).

C Si Mn P S
0.04 0.02 0.19 0.013 0.015
Table 2. Materials tested and their coating

weight.
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DEBIZOVTIRTNIFREESETH LTI v 2 %
HOlTRMEHL .
3:3 o ERERUHEBRE
EREUELHMBECEEES ZIn A0 - XBOEE
BB EUKWEHBRE 1T 7. $72, EPMA X254
YHWIZE ST, Zn R BETEOD 5 2FESHHO
WH 7o 71+ —LVERELL. 48, ®o XBOKEER
BlZHlooTE, BB BRI L CERICHIGICHE
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Fig. 3. Relation between coating weight of metals
and electron-beam power.
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Fig. 4. Effect of EB power on Mg content of
Zn-Mg alloy coatings.
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a: Zn-10.7%Al
d: Zn-9.7%Ni

Photo. 2. Cross-sectional structure of zinc alloy
coating layers.
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Fig. 5. X-ray diffraction patterns of vapor
deposited coatings.
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Table 3. X-ray diffraction of materials tested.
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Fig. 8. Results of salt spray test.
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Table 4. X-ray peek ratio of ZnO to ZnCl,-
4Zn(0OH), formed after SST 48 h.

X-ray intensity (¢eps) ®
Mark Coatings ® ® C= ®
Zn0 ZnCly+4Zn(0OH),
|
ZA Zn-10.7% Al 16 180 11.3
ZC Zn-10.0%Cr 15 800 53.3
ZM Zn-10.0%Mg 0 1000 =]

ZN Zn-9.7%Ni 12 65 5.4
T Zn-9.8%Ti 13 200 15.4
EG Zn 57 82 1.4

ZnO : (100) ZnCly+4Zn(OH), : (0003)

100

50}

Peak ratio , C (=)

EG

e N ! ]
0 500 1000
Time to red rust occurrence (h)

Fig. 9. Relation between peak ratio of corrosion
products by XRD and time to red rust occurrence
by SST.
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Fig. 10. X-ray diffraction patterns of corrosion
products.
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EOHEETHS.

B> EDH - EFEHERRVD - EHBE DKL,
BEFY—2sol)), BEHHMESRF74 > 2E—-F%
HBESHI LIS THEETHS.

2)0 o EBOEMERREL, GE&TEOEHEICL -
TERZY, NHRBOES/PERII L CETICER T %
LY, BHOICEETHLO LIRS 2L,
##E Zn-Ni G20 - 21220\ Tid, WML SR AR
DOENGH o7,

3)o XFESHNOAEEMEO TO 7 4 = LiZDon
Th, RETEOHEICX>TERY, Zn LE5ETE
DT7TUT 4= NP I LBEEFETLREL, 258
KEWEBEEETAGEL0H5.

4)Zn EBEETHRL R Lo TH L EBHRIELNS
SRMLEMME, AETEN Al OSELHRE, Ty
REER A SME S NAMMPIEEAEHEEL V. 2,
KALKEEICL > TEONDLEE In 58D - EBOD
FERGBARS, FEFEICEVWIRETETT A0 EELD
nas.

5)SEER L 7:RKE Zn 880> EDH T,
In-Mg &% - & & Zn-Ti 5E&D 5> EBER BRI
HERLL.

372, HAEBRERIZLHHEE Zn-Mg 548D - 530
WEERWE X, NT7ekOIKHAFEAI A L CRLE L 72
ZnCly*4 Zn(OH), SR ENT VB Z XL H L

e 7.

#%& Zn-Mg 840 - 3 OBRANE, BRESYE
X205 ZRBOBEERHICLZDEEZ LR, Ho
AP HLrOBEMLA Mg A rit, CokdREEE
BB LRI ABE AT HALDOLEESRS.
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