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Microstructure and Corrosion Resistance of
Hot Dip Zn-Sn-Ni Alloy Coatings

Gui Yan

( Guangzhou Panyu Polytechnic Guangzhou 511483 Guangdong China)

Abstract: In this paper 0.36% silicon-containing steels were used and the growth dynamics and micro—
structure of hot dip galvanized Zn-Sn-Ni (wy, <0.12 % 1w, =1%) coating of those steels at 450 C
were studied in a series of galvanizing experiments and by various of testing methods such as SEM elec—
trochemical polarization and XRD. The results showed that the Zn-Sn-Ni alloy bath method can effectively
restrain the over-growth of galvanized coatings of reactive steels and gain eligible coatings with proper
thickness and compact microstructure. The corrosion rate of Zn-Sn-Ni coating is less than that of pure
zine coating in 5% NaCl solution. Zn-Sn-Ni coating shows lower corrosion current the increasing polari—
zation resistance and presents the better corrosion resistance than pure zinc coating. The corrosion prod—

ucts of Zn-Sn-Ni and pure zinc coating are both composed of Zn,( OH) ;Cl, * H,0 and ZnO.
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Table 1 Main chemical compositions of steel specimens % FeSi
edl o
C Si Mn P S Fe ¢
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Table 2 Main chemical compositions of zinc bath code % mim ate
Zn-Sn-Ni (
Sn Ni Fe 7n
) ; Ni
0 0
1Sn0. 04Ni 1 0.04 0.04%
1Sn0. 08N 1 0.08 Sn ; Ni
1Sn0. 12Ni 1 0.12 Sn

Fe 0.03% Fe
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(a) wy=0; (b)) wni=0.04%; (c) wy=0.08%; (d) wy;=0.12%

1 0.36%Si Snl% ( 10 min)
Fig. 1 Microstructure of coating of 0. 36% Si steel hot dipped in zinc bath containing 1% Sn  immersed for 10 min
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Fig. 2 Tafel curve of hot dip Zn-Sn-Ni alloy coating
3 3 Zn Zn-Sn-Ni
R Table 3 Electrochemical polarization parameters for
P ) hot dip Zn and Zn-Ni-Sn alloy coatings
i)
R/ o/
Sn.Ni E..IV » b,/mV b, /mV Feor
(Q+em™?) (A *em™?)
o Zn-Sn-Ni
-1.053 621 29 426 19.26
31 mV 1Sn 0.04Ni  -1.045 1091 25 185 8.75
1/9. Sn. Ni 1Sn 0.08Ni —1.030 2280 33 58 3.98

1Sn 0. 12Ni  -1.022 2876 18 200 2.51
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Fig.3 X-ray diffraction spectrum of coating white rust of 0.36%Si steel hot dipped in different zinc bath after salt spray
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