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A Study on a trivalent chromium plating process

Deng Yan, Lu Jianshu
(Materials Chemistry Laboratory, Zhejiang University of Technology, Hangzhou,310014)

Abstract: This paper deals with a trivalent chromium plating solution and plating process. The
relationships between the current efficiency and the bath temperature and pH value were studied .
The Cr coating morphologies were observed scanning electron microscope. The adhesion property
of the coating was tested by scratch method. The results showed that good trivalent chromium
plating coatings can be obtained using this plating solution and proper plating process. The
coatings consist of tiny Cr grains which is in the form of corn grain. The smooth and meticulous
coating has good adhesion with the substrate. It can be used as a decorative coating.

Key words: Trivalent chromium plating; Current efficiency; Microscopic morphology

0 51§

ORI A GEE, SIS 8952 R e Al R 58 i B, AR
W BA BT R RS o SRR AR B Tk W LT B L, RS = KR 2 — M,
FES RS T 2R NI AR, A AL S B AE AR BRI o S 2 — SR P
IR REVE R, BRI, 2B A e R B, s ek, O Ho
B3GR ) (1) TR 2 N A TN B A R il 5 o W 2 R E RS RS FAE I rE R
i, A 20-30% 2447, Crriaettt Cro i 20— M B -bH4ERTTEG, EAsh
FR RS AT T KR R Y, A = R B R RS TR . (g, =
s H B A I A AEHE M o B ARG e 1 22 B A Ry S o, s 1 AR MR i N A
DRI, =AU R R ORI SR T R IE T ok 3o [ AR =i A ROR B IO AR )
Bt =3 SNTE W) U NE= e 111 30 B N3 RV

S A RIZPE R S R AW R, RISk R AR IR SR A R . (B Lk
FZ—MLL CrCly g £, WHEIFE AT ST Y, X ERBE A AR AT 3. BRIR #h AR R — M LA
R ES M &L, HAWEIIARREIRRIIL A FTLL, A B ER Sh R R g% —
R . ST ITL )T« LS Z DR RE 52

PEZ Y. AL (1986) , %, KmALHE
BIEBERA: SEWN (1962) , Y, #E%, #HREHML:. E-mail: jianshul@zjut.edu.cn



45

50

55

60

65

m“&i&iﬁﬁ http://www.paper.edu.cn

1 5256

AWFOCR A S, R0 s 2k (IR, B R
S R —F] BRI — K e —IR K — A s B — K — T

W2 BN 1em X 5em K/ fr, HIRPARET I, /K U6 fE RS B, ke, H
500/L [ ERRIE WG 1k 3min, ZKPLE =0 a% s, EHI— e i S B IRRE . AKBEE T,

SR VEZ AT IRREG, BRI R 1 IR B A 7 F1 T 2 4R E T o SE
I i 4 250ml, I 1mol/L 1) NaOH ¥ Ai 1mol/L H,SO, T pH {E . B
BedlE e 12h DL &, BEHIZ AT TN A g . BT B B e STP-10A/12V R
FETOCHIYE (BTG A HIE A RARD .

BE AR S IRFE AR A OO R, LA e R R AR AR T 45 A AR, O
FOG2 s M 7 B (S-4700 (1D, HASHAILAT]) WS E MBS .

R 1 SRR T4

Tab. 1 Composition and process conditions of trivalent chromium plating bath

WA R SR (g L™
Cr2(SO4)s 6H,0 150
Na,SO, 80
HsBO; 30
HCOONa 30
s I i
WLEEI(CC) 15~50
HLL R / (A dm™) 10~20
FELE B 1)/ (min) 3~10
pH 1 1.5~3.5
FHAK ol
FH A% X

2 ZRE®

2.1 ERMR
SR H B e = s B R R R, TH R AR
p=22 " 1009 (1
kIt
e y — HRAE, %;
my —— PELEERBERT R, O;
m, — PR RE, 9;
| —— PItE i, A
K —— =&k 95, 0.647g/Ah
t —KEl, h
B 1 4 pH=25, i=10A/dm®, t=3min 40T, BIMHEGACR SRR E . WE 1
ATLLE W, BEEE TG, BRI KGN, 7E T=25CI, H e IA B 55Kl
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Fig. 1 relationship between current efficiency and temperature
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Fig. 2 relationship between current efficiency and pH
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Fig. 3 Cr coating morphologies at different pH
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Fig.4 Cr coating morphologies at different electroplating time
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Fig.5 Cr coating morphologies at different temperature
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Fig.6 Cr coating morphologies from optimum plating condition
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Fig. 7 photo of coating after scratch test (60°X)
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