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Fabrication and properties of Cu,Siy modified C/C-SiC composites

XIAO Peng, ZHOU Wei, LI Zhuan, XIONG Xiang

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

Abstract: Cu,Si,modified C/C-SiC composites were fabricated by infiltrating Cu and Si into C/C porous performs that
were prepared by chemical vapor infiltration (CVI). The microstructure, mechanical and tribological properties of Cu,Si,
modified C/C-SiC composites were investigated and compared with those of C/C-SiC composites. It is shown that the
flexural strength and impact toughness of Cu,Si, modified C/C-SiC composites are a little lower than those of C/C-SiC
composites. With 30Cr steel as couple parts, the friction coefficients of Cu,Si, modified C/C-SiC composites are about
0.24 and their linear wear rates are less than 4 pm-side "-cycle™, which are both close to those of C/C-SiC composites.
But the temperature of friction surface of Cu,Si, modified C/C-SiC composites is reduced by about 50 ‘C. With the same
composites as couple parts, the tribological properties of Cu,Si, modified C/C-SiC composites are a little worse than
those of C/C-SiC composites.
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Fig.1 XRD pattern of Cu,Si, modified C/C-SiC composites
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Fig.3  Optical micrograph of Cu,Si, modified C/C-SiC

composites
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Fig.4  Load — displacement curves of Cu,Si, modified

C/C-SiC (a) and C/C-SiC composites (b)
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Table 1 Properties of Cu,Si, modified C/C-SiC and C/C-SiC composites

Density, Open porosity, ) Thermal diffusivity,
Sample 4 w(Si)/% w(Cu)/% )
pl(gem ™) &l% o/(cm™s )
Cu,Si, modified C/C-SiC 2.143 7.41 23.44 9.81 0.083
C/C-SiC 2.078 1.28 35.40 - 0.19

R EA R IG R AR IR, M I ARZetE, ik
FIBPRI) 5z e Ay o Br B N B, 2RIt
MR BB RRAE -

M Cu,Si, 51 C/C-SiC A MR ESRILIE
Sy I, HWT AR, AR MY LT YRR
I BN BRI, SRR IR . 22 JE G
TS v YT S5 R EE e e TR

£ 2 CusSi, itk C/C-SiC Fl C/C-SiC HAMEHIS ih:fE
Atk

Table 2 Flexural strength and impactive strength of Cu,Si,
modified C/C-SiC and C/C-SiC composites

Flexural strength, Impactive strength,

Sample .
o/MPa o4/ (kJ-m™)
Cu,Si, modified
188.92 24.22
C/C-SiC
C/C-SiC 206.51 28.04

B 5 CudSi, itk C/C-SiC &M KA SEM 14
Fig.5 SEM images of fracture surfaces of Cu,Si, modified
C/C-SiC composites
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Table 3  Tribological properties of Cu,Si, modified C/C-SiC and C/C-SiC composites using 30Cr steel as couple part

Average Linear wear rate/
Friction Stability =~ Braking Surface Energy/ o .
Sample ) ) ) ower/ > (um-side -cycle )
coefficient coefficient time/s temperature/C L. Jrem™)
) Testing ring  30Cr steel
Cu,Si, modified C/C-SiC 0.234 0.74 7.06 390 33794 237752 3.8 2.8
C/C-SiC 0.246 0.74 5.49 444 317.10 1745.70 29 3.4
03 (AR T Cu,Si, Stk C/C-SiC =AM RHIE &, 18
PR, R ) SiC LARE ST AP, TR
2 0] S RN [ B B AR Y. HL SIC i,
& JEEHERRI SIC 1 STE B 2 BU8IS - 2R TIN5 1 B i
3 047 TG BEIRAE SIC 1 A 25 B R T8 B O o B 1) JEE 4
= - i wEN A D Y
3 o T e R A P T 1A ) T PR T e g 0] 4
=021 BT, A SRR AR T ARG K, 8RR,
BRSO R . RIS, 0K S R R R IR SR T
0 2 4 6 8 RIFPRHIE DB, AT C/C-SiC B AR R BE 2

Braking time/s

- il X
El6 Cu,Si, itk C/C-SiC ZAHFEERH 30Cr Sh0xH N ()
) 2 R EEH 3 1 T35
Fig.6 Braking curve (a) and friction surface (b) of Cu,Si,
modified C/C-SiC composites using 30Cr steel as couple part
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T R 77 A IR A 25 Sy S SO T AN 5 3 13 e 3 A
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PRSI ) /D S AN RO 18 P 0 DX Al Ay 308 0 PR 4 1 AR
FITEFTEL, PR L (g3 A A Cr 4R
P 6(b) X4k A), WAL ERBE AR A T — 2 1Y
KA B, R BT R T 1 B HE T, Al R HE DRI 4
BEOR s TR, 5 0A e M (1 R RSB LB 7 0 R
I EERL, BRI B o

% 4 FiFh Cu,Si, Mtk C/C-SiC F1 C/C-SiC HA
FHES B SRS I 1R BEEE BRI PR RE . AFE 4 W,
Cu,Si, etk C/C-SiC il C/C-SiC A MRHIA EEHE R 5L
IR ZAE 2 AR BURIIG R, i HL2he B BR800
MU/ 3K B JE T C/C-SiC =AMk T Sic

DA K B 1 Cu,Si, 2k C/C-SiC A M BN, i8S
BRI o
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Fig.7 Braking curve (a) and friction surface (b) of Cu,Si,
modified C/C-SiC composites using same composites as couple

part
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Table 4 Tribological properties of Cu,Si, modified C/C-SiC and C/C-SiC composites using same composites as couple part

Linear wear rate/ Mass wear rate/

o ) o Surface Average . B . .
Friction Braking Stability Energy/ (umrside -cycle ') (mg-side -cycle™)
Sample ) ) ) temperature/  power/ >
coefficient time/s  coefficient °C W 72) (J-em °) Rotating Stationary Rotating Stationary
‘cm
disk disk disk disk
Cu,Si, modified
0.279 5.19 0.51 358.7 37529 193099 6.3 6.7 32 21
C/C-SiC
C/C-SiC 0.291 4.64 0.61 341.2 37553 1728.68 1.63 1.25 16.8 10.8

Cu,Si, Btk C/C-SiC BEMELL B B XS BERS, Hil5hith
IR, BRI <SR S . T A 4R
B FLR R DR 1 PR R 5 A N A, 4%
Sy KRR EERY, RIf S SR 30Cr ARl
S £ (F 6(a)) AL, Cu,Si, Stk C/C-SiC 5 | & x)
I, KBV IR, BEEEDRIEON K, TR A
B, RZEHEERCN, AR, R B2
WG AR BRI 7(0)) L5 PR 7 1) — 2
BRI, HIE BT R oe RE IR RE R, DRI R B PE e
It

3 #ig

1) KH] RMI 35143 Cu,Si, i C/C-SiC &
SR, HAM48 C. SiC. CusSi ML Si.

2) Cu,Si, Stk C/C-SiC &AM RHI2S il 5 S A
T EIE )0 188.92 MPa Fl1 24.22 kI/m?, HJHEML T
C/C-SiC MK, MOEHK MR A BB W .

3) K 30Cr MPEXHER, Cu,Si, %k C/C-SiC
SOMEIBEBINAL S 024, LEBENT 4
um-side "-cycle”', #J5 C/C-SiC HA&MEHIMIL. K
HH S M EHEXHER, Cu,Si, itk C/C-SiC B A+ k!
1) E B BE R M RENRARS T C/C-SiC R AR, HLikIE)
il £t 0 I S ) B

4) Cu,Si, Btttk C/C-SiC KA MPEHITRIHARE g DI
BRI, 55 30CT AR I EE 45 26 T Ui 5 2
C/C-SiC AW EHIBRILZ 50 C.
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