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The regularity and process enhancement for Cr (III) electrodeposition

ZHAO Shiqgiang, GUO Feng
(State Key Laboratory of Advanced Metallurgy, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Chrome plating is widely used due to excellent mechanical and anti —corrosion performance.
However, the traditional hexavalent chromium plating process is highly toxic and polluting. The trivalent
chromium plating process with low toxicity has received widespread attention. However, it is difficult to obtain
thick chromium coating by trivalent chromium plating technology. Continuous plating and stable plating
solution are the key issue. In this paper, the effects of pulse plating and bath flow on chromium
electrodeposition were investigated. Both pulse current plating and bath flow can promote the transfer of by-
products generated during the electroplating process. However, pulse plating will reduce the efficiency of
chromium electrodeposition, and bath flow can enlarge the electrodeposition efficiency of chromium and
promotes the formation of thick chromium. By bath flow with the rate of 50 ml/min, thick chromium coating
with compact surface structure is obtained and the thickness is up to 41 pm after 60 min plating. Deposition
rate is up to 0.68 pm/min.
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Fig. 1 Shematic diagram of electrodeposition

equipment with bath flowing
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Table 1 Composition of Cr(III) baths and

deposition conditions of Cr coatings

8 2 B W /(mol- L)
Cr»(S0,4)5+6H,0 0.40
CO(NH,), 0.80
HCOOH 0.40
AL(S0,);- 18H,0 0.15
Na,SO, 0.50
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Fig. 2 Waveform of unidirectional pulses
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Fig. 3 Correlation between chromium deposition

rate and pulse off-time



42 hewkkitsyh T2

2019 & 8 H

R )t o 4y A A A A TR £ i R 3 o AL LR
B B PR TTCAR L A e 8 LR SR AT e 20 e ]
e SR OH 2457 — K F. T340, Mg B 1
AR DU T v ] =gy, e R AR T, W
23 W 3 5 W7 A [] 79 SE T 30 22 DA ab S R S5 W )
ANF T = 5 0 i P e 28 AR

HI P 3 il i A, 2 g Jt,, — € I S5 38 I (]
MR B HL DT AR R B . P 4 AT AU B X —
FER e Y IS pSEEATIE NSNS Sl N AT SUULIE YR
HL IS 4 R AR AR R A G T AR L A
A, E [RVRE R 2 /1, F, 3264 JBK i Ji] 30 T80 /) ik s 45
A A% B2 1 e TR

0.8

=
~
T

o
=)}
T

HEUTAE R /(um-min™)
o
n
./

0.4 1 1 L 1 1 Il

Jik w45 /Hz
B4 PRAmERSEEBNRERNXR
Fig. 4 Correlation between chromium deposition

rate and pulse frequency
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Fig. 5 Effect of pulse off-time and on—time on the appearance of chromium coatings
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