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Effect of load on friction and wear behavior of
AuNi9/Au coating tribo-couple

WANG Xin-ping, XIAO Jin-kun, ZHANG Lei, ZHOU Ke-chao

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The friction and wear behavior of AuNi9/Au coating tribo-couple under different loads was investigated, and
the characteristics of worn surface and wear debris were also observed and analyzed. The results show that the friction
coefficient at the load of 0.2 N is 0.8 and the friction coefficient at the load of 0.4 N decreases from 0.6 to 0.3 after 12 km
sliding distance. Under low load condition, the sliding wear of Au coating mainly occurs by adhesive wear, and the
degree of coating wear is limited when the sliding wear test of 20 km is conducted. Under high load condition, the
dominant wear mechanism of Au coating is abrasive wear, and the severe plastic deformation and deep grooves are
observed in the worn surface of the coating. The wear degree of Au coating is more severe than that of AuNi9 alloy fiber.
The wear of AuNi9 alloy fiber and Au coating is acceptable at low load, and the tribo-couple can operate for extended
periods of time.
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Fig. 1 Effect of load on friction coefficient of Au coating:
(a)0.4N; (b) 0.2 N



322 5 12 1

T, A B AuNi9/ < B R B AR A RE 5 I 3429

ST, BEERRBAE R R VRS, oo B 5L
0.8, (HEEERA AL A ST (0.4 N)
ZAFN, PEEEDRIECETT 12 km W35 B8 P ik B0 A
K, M JE B R 13 Al 8 T A, R BER K 0.3,
AT WIAE I BB BRI O S R, I T 2
PR BoR AL T R RIZL R B, B B g A4 2
R S R BRI A B, 2 N B &
— 5 JERER, AR A £ A R A B B R A
F, i PR TR 2 o) Al T 1) 49 2 S ELAT B e (i)
R, Ik, M BN H AR, I 2
(B3 AR DRI/ o AR A 4 A SR A o 1T ST R B
DK, L N2 A R AR AR 4 1 R AR T
PEA BRI, B E R O R R, R
BN LA TR

22 HEaM&EEERME M

S8 2 R R WK 2 Fios. B 2)Fs
HAERAT A 0.4 Ny WBhEEE N 60 km 4&104F F &85
MBS IR I, W] DO SR B &4 2 Qs 8y, WE g
J7 TGRS T BRI AL, G2 R AR T TR (9 AR
&, SIS TE B IR HE I AL W, ALV hCATh
H— 280 B a5 2, X AuNi9 &4 221013
PALEEEH  MIAEAH BT A, WEshii gl 20
km GHEZ I BERBIR I AE 20T~ WER T LR
RIALE, BRI RIS B 28R AL (RS
PR . R 2(a)fI(b) AT &1, 882 R 2R
AEAEHT 20 km, JOSEEERUAR . B] 1(a) IR EESER DR A
I 2 IR 2 A0 J2 P MR A3 B A e 50 e ) 398 oo 28
BEfiko DML, MEEfbdinr i sy, Vil & it s
PERAERE, SR HARPUB IR R )y, A Ree
SR BRAR L DR AR v 5 R B 40, ooty L S i
Ao B 2(c) i b G ZAE AT 0.2 Ny TN B
20 km A FEESCRINMIES, SHZE BRI )
Bk ALY, BRI PN L
AVIEPEARTEATEFHERR, UK E TR TE . K
BATEAT N BESER ARV 2 AN, A&
AT TG, RIUREAT R AT T a2 TR A
B B, BT 4 N2 B AR 5
PR B 5 By 21O,

2.3 T AuNi9 A& BRI

B 4 22 P BEATURT PRR A5 ) 1) PR R DR 5L ke e BEL AN
ol R, R A& 42,
S — RS, Wl A2 A8 RE—ENg
FRK B e 336 G 5 08 2 (1 2 LR f A dn e AS

B2 eWZEEBRIEH

Fig. 2 Surface morphologies of worn surfaces of Au coating:
(a) Under 0.4 N load after sliding 60 km; (b) Under 0.4 N load
after sliding 20 km; (c) Under 0.2 N after sliding 20 km
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Fig. 3 Surface morphologies of worn surfaces of AuNi9 alloy fibers: (a) Under 0.4 N load after sliding 60 km; (b) Under 0.4 N load

after sliding 20 km; (c¢) Under 0.2 N after sliding 20 km
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Fig. 4 Surface morphologies of wear debris of Au coating under different loads: (a) 0.4 N; (b) 0.2 N
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