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Preparation and Tribology Properties of WC-(W,Cr),C-Ni/Ag Composite Coatings

LIU Le-qing' , SHAN Qi-yi', AN Yu-long’, HOU Guo-liang* , ZHAO Xiao—qin* , ZHOU Hui-di* , CHEN Jian—min’
(1. China Air - to — Air Missile Academy, Luoyang 471000, Henan; 2. State Key Laboratory of Solid Lubrication,

Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000)

Abstract: Aiming at severe frictional wear problems of many moving parts, the WC—(W,Cr), C-Ni and WC—(W,Cr),C-Ni/
Ag protective coatings were deposited on 1Cr18Ni9Ti stainless steel substrates by atmospheric plasma spray (APS) tech-
nology. The sliding friction and wear behavior of the coatings sliding against Si; N, balls at room temperature was evalua-
ted by a CSM friction and wear tester. The results show that the addition of Ag phase significantly reduces the dry sliding
friction coefficient of the WC-(W,Cr),C-Ni/Ag composite coating, and obviously relieves the wear degree of the coat-
ing. The WC-(W,Cr),C-Ni/Ag composite coating prepared by APS technology not only has a low friction coefficient,
but also possesses a good wear resistance, and the coating is expected to be a new wear resistant and self - lubricating
coating material.

Keywords: atmospheric plasma spray (APS); WC-(W,Cr),C-Ni; Ag; dry sliding; self-lubricating
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Table 1 Parameters for the APS spraying
Parameters Values
Current/A 450
Voltage/V 50
Argon flow rate/(L ¢« min™) 50
Powder feed rate/(g » min™') 35
Gun speed/(mm ¢+ s7!) 800
Interpass spacing/mm 3
Spray distance/mm 100

R T ETF XL B R A 4 WC—(W,Cr),C-
Ni H3 2K il 4 09 TR J2 4w 44 0 iR 2 1 (coating 1), g
B & 450k 90% WC—(W,Cr), C-Ni+10%
Ag IRB B AR B EGIRIZ M4 AR )Z 2(coat-
ing 2), W2, AR R 80~120 pm WA
JERb X 1Cr18NiOTi A8 H9 KL b1 2% 1 ik 47 W3 b
A AL 3, DL i e b4 5 T i) R RS B, N T A A T
P U 2 5 AR B BB A B R 5 AR S R EOHLAL
) BE B A PN TR VA PP B P R 15 ming, LR BR AR
A BT (AR A2 B il 5 DA BE PR E BT ) A 1 TR 2 S
S Z B RE AL RS & I 1AL A Y
& B LA B AT IR R A B 2 00 IR B B 4 A
7E 250~300 pm P,
1.2 BEEERIRE

FIHT CSM g #2451 18 3 AL (Switzerland) L)
BRA 4 b ) 77 2L PEM WC— (W, Cr),C-Ni &8



12 2 EH X W L E

2015 4F

Ve i |2 WC—(W,Cr),C-Ni/Ag B A5 2
JEE 5 R 401 1 B L O 1B A Siy Ny BRAE by B 45 X
T T 45 5 4 32K 36 E AT H . 7 AR )2 4 T 360,
600.1 000.1 500 Fl 2 000 2 Ak ik /K 7b 4C 45 H
JEREST B 2 2y 200 pm, SR 5 7 FH 4 R A A 8
(SR A A R A FD ek 2, o 4
W7 B REE 24 0.5 ., LA fl B 482 85 451 3 56
ZAFAR 3R AT 10 N, ShBE B 200 mm, BE 2
26 mm, Y5 Ew . R B R
HUAH 7 ) FRL IR ) 3l 7% 5 B 458 AR B g A 2 ik =X =
4t % B AL I ( ADE Corporation, Massachu-
setts, USA), BE#HIF K@ AR (DITEEE.

K=V/SF Q)

HApV EBEHAMH, mm®;S & 8l shiE &,
m; F IR N, B 8 REOR B B R 1 R 3
B 25 R T,

1.3 REFRIE

K H A JEOL 28 /] 1) JSM-5600L A1 7 4
L8 (SEMD ZAE Ry AT 4R J2 19 8 10E 50, AR
3k W L (SE) RS #0817 (BSE) . fili
F D/Max—2400 % X 5} £k 17 51X ( H & Rigaku
A (XRD) X3 K A1 J2 19 A0 25 48 #3517 0 47
JiF g % 95l Cu— Ka §F 4% (A= 1. 540 598 A,
40 kV.100 mA) . HHE Bl 20°~70°,

HF WC—(W,Cr),C-Ni fl Ag X 1 Ffi 5
W AR AE VR 2 DB A b B % 1 s R 1 T
R K H =38 W i B 22 500 o 1 43 B S, R e A
8 OB BT AN A A VR 2 R R L 2 TR O T AR
IR /I 3 SR B A A K TG A SO H T e

(a) WC-(W.Cr),C-Ni powder
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Fig.1 SEM morphologies of the spraying powders
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Fig. 3 XRD patterns of the two coatings
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Fig. 4 Brinell hardness and porosity of the two coatings
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Fig.5 Friction coefficient of the two coatings
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Fig. 6 Wear rates of the two coatings
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Fig. 7 Surface worn morphologies of the coatings
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