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Fig.2 Schematic diagram of HST—100 multifunction friction and wear tester with electric current
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Fig. 3 Effects of pv factor on friction coefficient(a) and wear rate(b) with different electric currents

TER R BRI RE R, py [EAE 5~15 MPam/s ¥
Bl , R RIREE py ESGIMSEN; pv (A
£ 15~35 MPa-m/s YU [ I, JiT & B 51280 pv {E 15
JiIpaR =Y IE i

A0 7R B, MU 5 1 o B R A
B EEAINE R S 2 MAEELRMEA O, PRI N
Am=k-p-s (D)

b k VBRI p NINEIE J1: s IR EIEE .
5 8 B S BE AR R R b s ) BRI 70 9% F
e B, MO ()BT IE:

Am=k-p-A-v-t 2)
b p NSERMEMRIE YT A b iZfmim i v
NIEEELEL: ¢ NS A, HRLIR] Y
RS (0) PR N



9531553 XSEIH, . K -EEE R RN C/PF-Cu 5GP KL BE F B 451 1 B S 685
A o) WORIRBEEAERE, WIS, i
t

AL L, AR E SO AR T, BT
R pv HENRRA S G . TAERGE
BRI AR, R ER T RO 1A A
AR BRI R o % . A SR,
JEE 5% 2% 45 R v ) SO B 49 A R R A R SR T 7 A
R OC. RIS ARG, BRI A )
P BRI T B R EART SIS (R,
PR IR TR PR 4 B R T A R AR T DL R 3R
N

E=E +E +E, =udpv+I’R+UI 4)

EH X (4) AT R0, B 422 B fi T P Pl BEL R B 42 1 5
TP A AR LA A L S B R . T L SIC f) BE
FAM A B KR BT A, 7 R R A X 2
My B SR L A AR A R DL B R A
AW, RE A TR AN i, X B
TR AT BRI, SEOCE M B S

250

@
200

150

100 -

Light intensity/(a.u)

[
[}

0 2 4 6 8 10
Time/s

250

©
200

150 -

100 -

Light intensity/(a.u)

50F

0 2 4 6 8 10
Time/s

4 pv BIEHRIOE AR 50

TMRZME U R . (R, el T B AR O
P AR % LU B R SIONS R SR T R eI/ Y, 3R
U R I B AR T T R R L v T AR R
TR A LR

2.2 pv BRI R FNLAIN R A 220

4 IR A pv BRI GHR IO SR AR IR 1) 5%
Wil o EHIE 4 AT, 2 pyv {EN 5 MParm/s I, JGR
AR Ao U 21 P F R AR D, L BE R S5 (BRI ZAY
N 0.08%, FHXFHERAL, 100 au). 24 pv{H N 20
MPa-m/s I, R BRI 381 1 F oI EY B I 25 1
i, BRIRIEE] 1.16%, J& pv {H N 5 MPam/s B4
JRZM 14.5 f5. AR, AHXOGRH ] Bk, 4
pv {EHIEE] 35 MPa-m/s B, AR B fe il 2|
IS REIE 2, MRINEIA R 3.57%. 4R LRATIR,
BEE pv [ERHM, B4R, 7
AT ER IO G R RS BR R 2, AT T SRR A R
[N ENER TSI

250
(b)
200 -
150 -

100 -

Light intensity/(a.u)

i
(==}
T

0 2 4 6 8 10
Time/s

L@

1.16

Arcing rate/%
N

0.08

5 10 15 20 25 30 35
Value of pv factor/(MPa+m-s™")

Fig. 4 Variation of arc discharge rates and discharge light intensities under different values of pv factor: (a) 5 MPa'm/s;

(b) 20 MPa-m/s; (c) 35 MPa'm/s; (d) Arcing rate
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Fig. 6 Worn surface morphologies and wear debris morphologies under different values of pv factor: (a), (b), (c) 5 MPa'm/s;

(d), (e), (f) 20 MPa-m/s; (g), (h), (i) 35 MPa'm/s
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Effect of pressure—velocity factor on
sliding friction and wear of C¢/PF-Cu composites

DENG Chao-yong', ZHANG Hong-bo', YIN Jian', XIONG Xiang', WANG Pei',
SUN Miao', WU Xiao-guang', LI Wan-gian®

(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;
2. School of Materials Science and Engineering,

Central South University of Forestry and Technology, Changsha 410004, China)

Abstract: Carbon fibre (Cy) and copper fibre (Cu) fabric-reinforced phenol formaldehyde (PF) matrix composites
(C#/PF-Cu) were prepared by hot-pressing method, and then current-carrying friction and wear testing was carried
on. The effect of pressure (p)—velocity (v) factor (pv factor for short) on the tribological behavior was investigated.
Friction and wear tests were conducted on a pin-on-disc type wear tester. The tests were performed at two electrical
currents (0 A and 50 A) and seven different combinations of contact pressure and sliding velocity (5, 10, 15, 20, 25,
30 and 35 MPa-m/s). The results indicate that the friction coefficient decreases with an increase in the pv value, and
the wear rate slightly increases with an increase in the pv value when the current is 0 A. When the electrical current
is 50 A, the friction coefficient increases little with the increase of the pv value, but the mass wear rate increases
drastically. As the pv value increases, the wear behavior gradually changes from abrasive wear to adhesive wear.
When the pv value reaches 35 MPa-m/s, the wear behavior performs as oxidative wear and melt ejection of copper
alloy.

Key words: Cy/PF-Cu composites; wear; friction; wear mechanism
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