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Abstract: The micro-structured WC-10Co4Cr coatings were deposited by the high-velocity oxy-fuel (HVOF) spray
process. The microstructure and sliding wear behavior of the coatings were respectively characterized by optical
microscopy, scanning electron microscopy (SEM), X-ray diffraction (XRD) and sliding wear test. The results show that
decarborization of the coating is low by using liquid kerosene as fuel. Only WC and W,C exist in the sprayed coating,
while there is no 5 phase (Co;W5C, CogW,C) or the soft phase W. The coating is highly densified with porosity as low as
about 1% and the microhardness of the coating is 1 322 HV, ;. The coefficient of friction for WC-10Co04Cr coating (about
0.8) is higher than that for 1Cr18Ni9Ti stainless steel (about 0.5) and the volume loss of sliding wear is only 1/146 of that
of 1Cr18Ni9Ti, indicating the excellent sliding wear resistance performance of the WC-10Co4Cr coating. The failure of
the WC-10Co4Cr coating during sliding wear is due to binder phase loss followed by wearing of WC particles.
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Fig. 1 SEM images of WC-10Co4Cr starting powders:
(a) Low magnification; (b) High magnification

&1 WC-10CoACr ¥ AR sy
Table 1 Chemical composition of WC-10Co4Cr starting
powder (mass fraction, %)

Co Cr Fe Ni C, Cs (0] N

11.25 3.13 0.074 0.046 5.72 0.13 0.083 0.046




F22 %S

ZERAMR, A5 TR JUAWHR WC-10Co4Cr 12 AT T8 20 BE 54T A 1373

1.2 #EH&E

B A 25 mmX 16 mm X 6 mm (KA 4
(1Cr18Ni9Ti) H 4 J5 F R HEA T e bR 167 B£RI &
WEPRHAL . WRTEVE. SRR, KA R SEE
TAFA JP-5000 i & 18 KAAWTE RS0 & AWHRIR )2
TR 1 2 SR A FE T RAT AL PR Wl A
e IR T 5, ARSI RS T I 1Y 1 2 24
T2 PH e IR FIRY K IAm R
P BRI IR LA 445 I E 100 ‘CLLR, BRRIRE
JEFE 300 pumo H T B0 B 400 1k R AW ) U 2
1Cr18Ni9Ti AEEN L K HAH A T Z BRI I
JERRHEERE 5 R HAH ) 2B FERI G, F ool
FIRE AR AT -

%2 HVOF BHR L2240
Table 2 Processing parameters of HVOF spraying

Spray parameter Value
Oxygen flow rate/(L'min ") 900
Kerosene flow rate/(L'h ") 23.1
Carrier gas flow rate/(L-min ") 7.0
Barrel length/mm 380
Powder feed rate/(g-min ") 80
Gun movement speed/(m-s ") 0.2
Offset per pass/mm 5.0
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Fig. 2 XRD patterns of WC-10Co4Cr powder and coating:
(a) WC-CoCr powder; (b) WC-CoCr coating
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Fig. 3 Cross-section morphology of sprayed coating
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Table 3 Microhardness (HV,3) of different coatings and

standard deviation

Microhardness Standard
1 ) 3 4 5 deviation
13695 1381.8 14728 1193.0 1193.0 124
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Fig. 4 Micrographs of of WC-10Co4Cr coating: (a) Surface,

(b) Cross section

W
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Ni 0.48 1.16
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Fig. 5 EDS results of worn surface of coating
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Fig. 6 Friction coefficient of coating as function of test time

for sliding wear
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Fig. 7 SEM images of coating after wear: (a) Low

magnification; (b) High magnification
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