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Abstract: WC-12Co coating was prepared on TC4 titanium alloy surface by plasma spraying with the NiCrAl
coating as the bonding layer. The microstructure, chemical components and microhardness were analyzed by
scanning electron microscopy (SEM), energy diffraction spectrum (EDS), X-ray diffraction (XRD) and mi-
crohardness tester. The tribological properties of WC-12Co/NiCrAl composite coating were discussed by the
friction and wear test. The results show that the WC—-12Co coating surface has many unmelted particles and
the porosity of the cross section coating is 10. 2%. WC particles partly decompose and form new phases of
W,C, Cos WsC, etc. The interface combination mode between the coatings and the substrate is mainly me-
chanical combination and local metallurgical combination. The microhardness of WC-12Co coating presents bi-
nary Weibull distribution, which shows structure differentiation at different positions. WC - 12Co coating
shows good anti—{friction performance and abrasive resistance. The friction factor is lower than that of the sub-
strate and the wear volume is only about 1/10 of the substrate. Abrasive wear is the main wear mechanism of

the WC-12Co coating.
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Table 1 Technological parameters of the plasma spraying

Parameter NiCrAl WC-12Co
Current/A 500 500
Voltage/V 75 70
Flow rate of primary gas (Ar)/

40 32.6
(L » min™")
Flow rate of secondary gas (H,)/ )

(L » min™")

Stand—off distance/mm 100-110 110

Powder feed rate/(g + min™') 50 100

Wig ) L Sulzer Metco 23 &) 4R 72 19 443NS
NiCrAl M3 ARAE Ry i P2 R EE Sl 44~120 pm, H
N Ry B0/ %) M 6.0 Al Ay & 4 NiCr,
WC-12Co My R KLJE N 15~45 pm. HAH WA
JREAH %) .88.0 WC,12. 0 Co, Bi i T A
R BEAT BE T A0 B, 7E W R Ao R A U )2
EREZ0.1 mm,WC-12Co IR ZEFE 2 0. 3 mm,
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K ZEISS EVO60 #1714 vy 55 WL 2¢ WC -
12Co/NiCrAl ¥ 2 F M - 5 45 5 B M, 78
QUANTAX400-10 BB FEAL 143 #7170 K AL 2F K
gy I3 o K IR R 2 LB R, H HV -
1000 75 &b fafl 24k [C A R 430 6t oAk )23 00 ol s 8% Ao
300 g, Bk EAHTE] 15 s, WK AL 20 4,38 13 Weibull
AT . B TE SFT -2M 55 # X
FEREEEBUA I ML F AT A BN @ 5 mm 1
Siy N, W %8 Bk, B8 52 R 00 5 4 i i R 48 B
et . WIS H A4 6,10 F1 15 N, is
T34 300 r/min, B& 451 B [A] 15 min, JB5 i 2 12
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Fig. 1 Surface and interface morphologies of the WC-12Co coating
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(a) Morphology of WC~-12Co coating and NiCrAl bonding layer (b) Line scanning of (a) (¢) Morphology of NiCrAl
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Fig. 4 Cross section morphologies and line scanning of WC-12Co coating—NiCrAl bonding layer-substrate
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