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Preparation and Performance Study of Amorphous Cr-C
Coating Electrodeposited from Trivalent Chromium Solution

FAN Wenjun, CUI Hongbing, WANG Meng, WANG Xindong
( Department of Physical Chemistry , University of Science and Technology Beijing,
Beijing 100083, China )

Abstract : The amorphous Cr—C coatings were prepared under different deposition current densities on
the substrate of 316L stainless steel , and the effects of deposition current density on the surface morphol-
ogy, chemical composition, corrosion resistance and surface hydrophobicity of the coating were studied.
The results showed that the C content of the coating decreased as the current density increased , as well
as the surface defects increased, the corrosion resistance decreased, and the hydrophobicity decreased.
The Cr—C coating prepared at a current density of 20 A/dm* showed a smooth surface without defects,
the highest carbon content, the best corrosion resistance with the corrosion current density of 5x10”
A/dm?*, and the strongest surface hydrophobicity.
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Table 1 Composition of trivalent chromium plating

solution
P L5 el /(molel. 1)
CrCly6H,0 0.3
HCOOH 1
CO(NH,), 1
(NH,),*SO, 0.7
H.BO 0.5
KBr 0.05
CH,OH 50 mL-L™
T T AR 0.05~0.1 goL. !

DUBR Y04 B 1 2 AN TR o B S Il B e
A 25 B A T T TR AR T ORAT

1.2 MM EFIFIREL 55 Hh

K X SR AT B COXRD ) AF 55 2 1 i A 2%
A 5 R FH X280 B 7 BB 1S ( XPS )X B i 2 BT AFF 52
B S ARZE R 5 A FH A i T S A5E( SEM )WL SR 4 2
THOWL 25 40 FOOE B0, OF 45 & B 3 1 43 17 98 )2 Ak 27
A
1.3 B

R = R AR R e AL T AR, g i 2
(1) L Ak P BRI, I X FL AR Ry PR AR , S EL R
WA AR R SR R, A SCIIT A FLASE 28 SR ARG A
R . TR MHE Cr—C 1 316L AL,
BESD BB R 1 em? A XUAE I R N
0.5 mol/L H,SO, + 5 ppm F¥ W , AFEFLRAL 3 T
VEIRSE o Bl o7 A Ak il 2 D3t A 72 4 v 1 kg A X
FFEEHLHE —0.1 V. Z R RN 1V A EER
0.5 mV/s  fE B A AR AL I L R 0.6 Vo FEREIR
D3 T 459 FH 25 2 /K et i, I P ) P
VE R FRES
1.4 i

30 o 2l A 0 S A AR RN 5K
2 fol ey A 5% 2 1T RE | TR) s 00 o oK 22 A0 LK) 3161
AN 5K Al A LAEAT LR

2 H#R5iTiE

21 EEREMSHEAK

R HL 7 25 BE R 20 A/dm> B 45 119 Cr— C 88 )2
() XRD i E an & 1 i . ol LAE B8 2 7E 430
BUA S A0 e Ak 1B Skl mT DU 2R R Al A A
¥4 o A FH EDS I 52 AS [R]30 AR AL 30 2 B o 4 110 9%
AR AR K2, MR 2LV ERR T E G
OB — R C, =R T2 AR A
EHEA R0, =M LE IR K L
[ C( H,0), PIERAFAE [ Cr(H,0), " HA Fa e m1E
IR B A B LT S50 TP i Cr iR X
Z 5 RN Cro &S50 C( H0), PR E
AR RN, e SR LS5 R A RS 1, PR AR B 1 i
5[ cr(H,0), P A a2 il Cr( H,0),CHOO [,
ek R BT W IDANTIRE N 2SS I S O AN . NN 1K 1
Cr7E FIR L N4 5 B TR IR R A
J2 7 3 A v A T R AR BA AR AT H T AR A DR g A
B CL R AN



2020 4F 12 A

BESHIE

A2 % 12 M CEAE 3331)) - 30 .

CO(NH, ),+6H " +4e—C"+2NH,"+H,0
PR JF Y C T REIB 2R & Cr 2 P 1 CAEBE 2
B3B8 W20 T Cr i+ 099 805 HEAS L BELAS T Cr
A ALY K 3R] R B 2 S AR A A Y SR ]
W2 C R

roy
2
D
=
0 20 40 60 80 100
26/ degree
1 Cr-CH#ER XRDiT5HEE
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Table 2 Composition of Cr—C coatings
FoL 2 B/ FFHAER/ %
(As«dm?) Cr C 0
20 60.83 25.48 13.38
30 57.57 21.59 20.24
50 60.23 19.73 20.04
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3 ARIMAREREE THEN Cr-CERRHE
HH
Fig.3 Morphology of Cr—C coatings prepared at

different deposition current densities
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Fig.4 Potential polarization curves of the different

samples
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Table 3 Fitting results of Tafel curves of the samples

(a) (b)

(a) 316L TNEE4R (b) 20 A/dm’

FEAh I../ (Asdm™?) E../ mV
316L AN 1.513X107° —696.757
20 A/dm*#% )2 5X107° 123.3
30 A/dm* 8% )2 1.05X10°" —1.9
50 A/dm* 8% )2 2.47X10°7 —70.6 (c)
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Fig.5 Potentiostatic polarization curve of the coating
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