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Abstract

The composition and the microstructure of the Zn-Cr alloys electroplated in chloride bath with EDTA
were studied according to electrolysis conditions. The cathode current efficiency decreased with in-
creasing both Cr/{(Cr+2Zn) ratio and current density. The Cr content of the alloy deposits increased
with Cr/ (Cr+2Zn) ratio and current density. The phase structure of Zn-Cr alloy deposits changed from
7-Zn through 7-Zn+y" -ZnCr to ¥’ -ZnCr with increasing Cr content of alloys. The surface morphology
of Zn-Cr alloy deposits changed from fine needle shaped crystallites through the mixed structure of
needle-shaped and granular one to the colony structure with fine granular crystallites according to the

change of phase structure
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Table. 1 Bath composition and electrolysis conditions

Bath compostion . .
- Electrolysis condition
component Composition (M/1)
EDTA-2Na 0.480 pH 1.3+0.2
Temp. 60+2C
CrCl; - 6H:0 0.385
Cathode Low carbon steel
0.535 ~ 0.842 Anode Zn plate
chlz 2 B
(Zn*+ 35~5bg/1) Electrode area 4 X 4erh
KCl 3.67 Electrode distance 6.5cm
Current density 10~ 40A/dm®
UssS-p . 3ce/l —
Agitation speed 400rpm
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Fig. 1 Partial current density of single metals and
alloy deposition vs. cathode potential In the
baths with single meta and O/(Cr+2Zn)
ratio of 0.266~0.364

& o
=2
R
an
(@
oo
~
&~

29 Aweh Rk AFYEs} 104/
dm?dl| A 40A/dm?o.2 Z7}3tel] wleha] A
85.4-T4 7% A 65.7-45.4%<] M=z @A
) o] 2oe AFLEY Frtel wEhA
gAgo] FHol Frigte e FHole9 A
o] Hrh oAE o Hlste] w@e pH ZHA
Ztxo] WAel X wiReg wadoh

o] Zngedo] 36-55g/ £ WM Z 13

17282 A8 Z7hstsint o A3

1

d B

l_,\’T

T

@ g oo @y rlo
e

Jo
ol
o

£
&
S

1

rN
Ju

940
Crratic Zn conten
—e— 0364 (35¢/)
= 8 —o— 03B (5
& -0 0,265 (559/)
3
[
L 70 4
=}
2
D
=
o 604
S
©
g
£ 50
®
Q
8=~ =
ol S —
3 10 15 D % 0 35 40 45

Current Density{ Aldr)
Fig. 2 Cathode current efficiency vs. current den-
sity and Cr/(Cr+2n) ratio in solution
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in alloy deposit
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ty and Cr/{(Cr+2n) ratio in the bath
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Fig. 6 Scanning Electron Micrographs of Zn-Cr alloy deposits plated from the bath with Cr ratio of
0.364
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Fig. 7 Scanning Electron Micrographs of Zn-Cr alloy deposits plated from the bath with Cr ratio of
0.308
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Fig. 8 Scanning Electron Micrographs of Zn-Cr afioy deposits plated from the bath with Cr ratio of
0.266



