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Zn-Cr Alloy Plating from Acidic Chloride Bath: Effect of Temperature
and Current Densities on Composition of Electrodeposits
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Abstract The steel has been used in modern industry, car maker and electric appliance. The steel have some
problem, specially corrosion problem. To solve corrosion problem, Zn electrodeposit on steel have been adapted.
Recently, The modern industry asks to increase corrosion resistance. Naturally, Increasing corrosion resistance
increases the thickness of Zn electrodeposit. But increasing thickness of Zn electrodeposit has some problems. In
making part, There are some crack. This crack cause to decrease corrosion resistance. To solve this problem, it is
interested in Zn Based alloy electrodeposit such as Zn-Cr.

Here, the influence of the electrolytic conditions on the composition of the alloy plating in the chloride bath was
investigated. The results are explained by the cathode overvoltage curve of Cr and Zn. As the current density of
the cathode increases, Zn content of electrodeposit decrease and Cr content of electrodeposit increase. As the temperature
of the electrolyte increases, Zn content of electrodeposit decrease and Cr content of electrodeposit increase.
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Table 1. Chemical composition of iron specimen
C Si Mn P
Weight Ratio(%) 0.8 0.7 04 0.15
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Fig. 1. Process flow chart
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Table 2. Electrolytic composition

ZnCl 01 M
CrCl; + 64,0 1.0M
KCl, HBOs 25 M, 04M
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Fig. 2. Contents of Cr for the current density at 30°C
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Fig. 6. Contents of Cr for the temperature change
with 15A/dm? current density.

Fig. 7.&

w9 30A/dm’ %

Aol A 2

Tt S7keE A

15
Current density (A/dm?)

25

Fig. 4. Contents of Cr for the current density at 50C

3.2 &&= 9%

n-Ni §3 Az 24 5 255 Wi 7 g3 Az
S YT % F=5o N gas SAA Fg. 5.5
B9 10A/dmr 204 227t F7kekd 259 w%7t
7Kt Cr BEE 10A/dn’et 30Ce A4
0.78wt%0] 1L, 10A/dm’e} 40°C ] Z7oll A 1.22wt%0]
1, 10A/dm*s} 50T 9] 276l 2.22wt%o] Tt

O

£9] ¥u7} 271} Cr 55 30A/dm’eF 30 =
3, 30A/dm’et 40°C 9]

AolA 17.67wt%e]

22104

22.83wt%0] 31, 30A/dnt et 50°C 2] Z 7oA 258wt

30

20

Content of Cr [%]

10

20 40 60
Temperature (CT)

Fig. 7. Contents of Cr for the temperature change
with 30A/dm® current density.



7n-Cr &5 A2 z7o0] Waled 3247 THY
o] WistdT) Fig. 118 BH AFLEe] w2 19
e BoFa vk AFUEI} Z71te] wel 7]

(@ (b)
Fig. 8. SEM images of surface morphology of Zn—Cr
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