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The electrodeposition of Zn on the automotive parts has been adapted. However, because Zn
electrodeposit needs to increase thickness for corrosion protection, it has problem of destruction of
electrodeposit. Zn-based electrodeposit have been studied for corrosion protection and decreasing
electrodeposit thickness. Especially; Zn-Co electrodeposit have much attention. In this study, the
Composition of Zn-Co electrodeposit in various manufacturing condition such as temperature, current
density and electrolyte content was investigated to understand effect of electrolysis condition on Co content
of specimen. The results were explained by cathode overvoltage and diffusion coefficient.

As the current density increases, the electrolyte temperature decreases, and as the electrolyte concentration
decreases, the overvoltage of the cathode increases. As the overvoltage of the cathode increases, the
concentration polarization becomes more important than the activation polarization. Concentration
polarization is determined by the diffusion of the mass transfer in the diffusion layer. In a constant
concentration polarization, a large amount of elements with a large diffusion coefficient is diffused. That
is, as the overvoltage of the cathode increases, the Zn content having a large diffusion coefficient increases.
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(Table 1) Chemical composition of iron specimen

C Si Mn P

Weight Ratio(%) 0.8 07 0.4 0.15
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[Fig. 1] Process flow chart
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(Table 2) Electrolytic composition

ZnCly 1M
CoCls - 6H0 05,1.01.5 M
KCl 25 M

n-Co @= H&AF9 7+ 4> Field Emission-
Scanning Electron Microscope(HITACHIAL, S-4300) 2]
EDSE o3l wAsllrh =5 F Zn-Co & 1%
o] ¥ A4S BAMs] 918kl Field Emission-
Scanning Electron Microscope (HITACHIA}, S-4300)<
ARSI

o
>
n 0
i)
=)
=)
K
s

3.1 MRYUEo| HEk

In-Co & A% 24 T AFEUEE WAA =
AZe Y3 & FEFo Co FFS SAHsITH
n-Co &3 A&d AS vgoz A= 30T,
40T 50CollA, dalldl F Co v%+ 05M, 1.0M2t

2>
it
o
ol
ol
38
ful

L5Mell A, 2A/dny’, 4A/dm’e} 6A/dm ol

Fig. 22 29 05Me}F 30 CxANA AFdwert 57}
st e FRst ksl Co FEE 05M, 30T
o} 2A/dm*e] Z7eIA 103wt%o] 1, 05M, 30T
AA/dn’e]  Z7CA 10.03wt%el 3, 05M, 30T
6A/dm’e] 27164 99wto%o] T},



Zn—Co ga=ae =40l O|Xl= M=ol F& 289
15 3.2 29| gsf
In-Co &= A% 27 F 255 WA A T= A%
g = T3 FEFY Co FHE S48tk Fig. 58
Ew B---- - -m B 05MeF 2A/dm 2 A A LEr) Zrkehd matE
g o] w27} Z7het) Co FEE 05M, 2A/dm* e} 30T 2]
27104 10.3wt%°] a1, 0.5M, 2A/dm’s} 40°C ] 270

o

Current density (A/dm?)

[Fig. 2] Contents of Co with current density at 30°C
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[Fig. 3] Contents of Co with current density at 40°C
Fig. 45 ¥ 05Me} 50 CEAANA AL =7} 7}

st FES] Fert kAt Co HEE 05M, 50T
o} 2A/dm’e] ZANNA 3ATwt%ola, 05M, 50C9}

AA/dmPe]  ZACNAM 32.08wt%o]al, 05M, 50T}
6A/dm’e] Z710]4] 30.24wt%o] Tt
40
- =~
S
30 Tc-m

Content of Co [%]

20

Current density (A/dm?)

[Fig. 4] Contents of Co with current density at 50°C
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[Fig. 5] Contents of Co with temperature at 2A/dm?
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[Fig. 6] Contents of Co with temperature at 4A/dm?
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[Fig. 7] Contents of Co with temperature at 6A/dm’
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[Fig. 9] Contents of Co with Co content in the
electrolyte at 4A/dm’
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[Fig. 11] Surface morphology of Zn—Co electrodeposit at
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