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Fig. 1 Schematic diagram of inertia

friction tester
1 —Inertia wheel; 2 —Bearing; 3 —Coupling;
4 —Clutch; 5 —Cooling parts; 6 —Sample;
7 —Counter sample; 8 —Pressing cylinder;

9 —Lathe bed; 10 —Electric motor; 11 —Strap

R ORIRKE MRS A Y B ) 2 BE
Table 1 Basic physical and mechanical

properties of C/ C composites

. w ¥ Compressive Flexural
Density/ (g*cm™ )
strength/ M Pa strength/ M Pa
1.75 90.0 133.1

Interlaminar shear Thermal conductivity/ (Wem~ LK™

strength/ M Pa I

1

12: 2 58.9 16.0
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Fig. 2 Relationship between friction properties
and braking speed

40 200
g O—Dimension loss
230} @—Wear mass loss 1150 g
1 i
2
§ 20t {100 g
g B
7 g 10 150 ;3
0 1 & 1 L 1 0
) 8 12 16 20 24 28 32

Braking speed/(m-s™!)
3 EREUE S SR RSk AR £
Fig. 3 Relationship between wear and
braking speed

Tl ) TP B i 1R R e R I R s AR A&
T(< 15m/s), BHEHRIKHE IR ZESR, HY
HISHEEE T = 42 20 m/ s W, Bl B 4 A 1 AR wT %)

AR B T A 2] 400 Cla, B4 & IT 45 W B3 K,
FHEGE] 25 m/s LA LI, SRk B4 5P Lk pdk T

K3 g iR, mF AR R EN, FE
PR DR RF A 5 S 1 B 0 (R 20 O AT B, R IR A 7
PO S0P T B 45 K T 3 3000 B 408 ) S 18K

2.2 HlzhhrEehsk

Bl 4 7 A AR AN [F) 33 B2 1 53¢ 1Y) S 2R 1 3
IR —INTE] 2 . BB IH S m/ s 10 m/ s, JEE
BERHCRAR, M &R R R0, #ahh . 4
i 2h 3 B T 215 m/ s I, R O SR (IR B K



12 &8 2

e H, A RIS B R R AT B R R R AR PR B ARAT O R AL .+ 257 -

2 (a)
B 28t
Z
T
= 14'(\\——-—“———-%-**‘
0 1 p) 3 i 5
t/s
N S
F28 MM. o perprrni
Z
S 14}
0 3 r 6 8 10

t/s

(h)

7.0
tfis
42 @)
B28
Z
= 14f
0 7.3 8 7.2 96 12.0
t/s

4 NIRRT 1 3h g R —inf 1A it 2
Fig. 4 Braking moment —time curves at different braking speeds
(a) —v=5m/s; (b) —v=15m/s; (¢) —v=25m/s; (d) —v= 28 m/s
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Fig. 5 SEM morphologies of worn surface
(a) —v=5m/s; (b) —v=10m/s; (¢) —v=20m/s; (d) —v= 28 m/s; (e) —v=30m/s; (f) —v=30m/s
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Fig. 6 SEM morphologies of wear debris
(a) —v= 20m/s; (b) —v= 30m/s
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Frictional and wear behaviors of C/ C composites from

carbon fibre cloth at different braking speeds

XIONG Xiang, HUANG Baryun, XU Hurjuan, JI Dong-ying, PENG Jian-xin
(State Key Laboratory for Powder M etallurgy, Powder Metallurgy Research Institute,
Central South University, Changsha 410083, China)

[ Abstract] Frictional and wear behaviors of C/ C Composites from a carbon fiber cloth were investigated with an inertial braking ap-

paratus at different braking speeds. The frictional surfaces were examined with SEM. The results show that at the speed of 5 m/s,

the friction coefficient is very low (0. 18). But it rapidly increases to the maximum of 0. 40 at the speed of 20 m/s. When the speed

further increases to 28 m/s or 30 m/ s, the friction coefficient decreases only a little to 0. 35, demonstrating this material has excellent

high speed and high energy braking properties. On the other hand , the wear becomes evident at the braking speed of 20 m/s and in-

creases linearly with increasing the speed. Results of the SEM observation show that at lower speeds, a smooth friction film is formed

on the worn surfaces, correlating to lower friction coefficients and wear rates. At the speed of 20 m/s or 25 m/s, a thicker friction

film is formed, correlating to higher friction coefficients and wear rates. When the speed increases to 28 m/s or 30 m/s, the strong

friction shear and severe oxidation destroys the worn surface, and even fibers are fractured or pulled out.

[ Key words] C/C composite; carbon fibre cloth; braking speed; friction and wear
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