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Abstract: Co-W/CeO, composite coatings were prepared on the surface of ordinary structural steel by
electrodeposition, and the effect of concentration of CeO, particles in the bath on the microstructure,
chemical composition, binding force, hardness, wear resistance and high temperature oxidation resis-
tance of the composite coating was investigated. The results show that Co-W/CeO, composite coating is
firmly bound to the substrate, there are cell like grain aggregates distributed on the surface, with chemi-
cal compositions of Co, W, Ce, and O. As the concentration of CeO, particles in the bath increased
from 2 g/L to 15 g/L, the difference of grain aggregate size of the composite coating first decreased and
then increased, and the amount of CeO, particles adsorbed on the surface and boundary of the grain
aggregate first increased and then decreased. As a result, the hardness, wear resistance and high temper-
ature oxidation resistance of the composite coating increased first and then decreased. When the concen-
tration of CeO, particles in the bath is 8 g/L, the Co-W/CeO, composite coating has good densification,
the grain aggregate size is more uniform, and its surface roughness is only 0.39 um. The hardness of the

composite coating is about 76 HV higher than that of Co-W alloy coating, and the composite coating
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also shows good wear resistance and high temperature oxidation resistance. The friction coefficient and

oxidation weight gain are only 0.43 and 0.74 mg/cm’.

Keywords: Co-W/CeO, composite coating; electrodeposition; CeO, particles; binding force; high

temperature oxidation resistance
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Fig.3 Surface roughness of Co-W alloy coating and five
kinds of Co-W/CeO, composite coatings
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Fig.8 Oxidative weight gain of Co-W alloy coating and

five kinds of Co-W/CeO, composite coatings
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AL S0 1 R B A AR R T S 5 R WY
B AR, BT LA O ST R B I & 4y B o FE T
ARSI EE BT, 0 u R K
ST R MR R EOLE TR R BRI, BE
Y-8 HA RAFSUR Y, IF Bk H R R & m il
TR 45 22 CeO, 00k, 78 R A AL L e v
Ce ¥ TR 75 5 AR T 1 S8R 7 45 & B AR o
2RI, AR O JUFR Y BT 5 43 BT HLAM 1466 1 4
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Fig.9 Microstructure of Co-W alloy coating, composite coating-2, composite coating-8 and com-

posite coating-15 after high temperature oxidation for 12 h

*2 BEREXRIWEAEEERHETENRESH
Tab.2 Mass fraction of each element in different coatings

after high temperature oxidation for 12 h

CeO, ki fE/(g L") PR
Co \W% Ce (6]
0 62.93 | 22.34 — 14.73
2 6436 | 2439 | 057 | 10.68
8 65.83 | 20.87 | 328 | 10.02
15 66.12 | 2237 | 1.16 | 10.35
3 &g

(1) B AR T CeO, AT e JiE 70 37308 485 4 0 22
T il 5 1) 5 Fh Co-W/CeO, & 595 J2 e i A /3 Ai 4 28
RLBGLER Fy A AT SR A4, I LA s AT SR A4 3R 1T K3
TR B CeO, UL , e B4 HEJE A% AN SR BIR AL A
FH 25 B2 458 2 (R B0% M R R S R R LA B
FRPUAE L TERE . PRV D CeO, kLM B K sl i
FIEOL T BAAEE B Y2 Y CeO, kit /b, 7
HOU AN B b R AR, 2 A8 2 I BUs b
B T s i DA S e TR AR A R R A 25

(2) CeO, Tk A5 355 W [ 75 it o 1 288 4k 2 1v &
T AR FI AR SR A RN B A SR B AR L A
KR/ NET Y5, AR 0 i, TR K
I Hif s PE e 5 e iR b A AL PERE g o . P
CeO, ki 4 8 g/L LAY Co-W/CeO, & &4%
J2HA R p8eEt: , HAE BT 600 HV, 5 Co-W
BEPER KA 76 HV, if 6 B KL 45 (14 i B8 B
1 e T AR Al M R R 4 R BN Rk B FE AU
0.43.0.74 mg/cm’,,
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