o516 E4 6 1) PEAaEEFIR 2006 £ 6 H
Vol. 16 No. 6 The Chinese Journal of Nonferrous Metals Jun. 2006

XEHS: 1004 ~ 0609( 2006) 06 ~ 0929 ~ 08

PAREIERREHE) O/ C E SR EE
REFF AR ERNIE

GET, R, WIAE
(hHR%E BAREEKEAERE, K 410083)

0 OE: HRMEE Cr (19 40Cr AN EIHEATHE B BB 200 5, /5 JSM ~ 6360LV F14H HL s FWLEE 6 FlH A AN [F) 3 14
AR C/C EAMBHM BRI . &5 R KW 5520e E(SL) RE M C/ C A M REEE 8 2 Th 78 AT A %%
A7 A DATES B 52 1) B D i, SR A MRS 2 (RL) R &5 K« KRS 2/ Y 5% ( RL/ RC) PRIk B 358 2 T A6 A 380 46 I 8
T BCEC JEE (0 B g B, i 2 Ay IS S T PR R I A AR, 56 4 RC &5 M R B 3 3R THI E AR B Ay I 52 38 L B0, A i %
i BF A8 5 (R i B0 V% s RL/ SL/ RC « SL/ RC 45 4 i RF 70 0 280 £ B (1% 3 100 B8 488 ki, 17 v B r B, RL/ SL/RC
MR B4R B 45 L SL/RC 1™ 55 RL/SL B SL AR 7E BEHE T R 5145 S DU BOIR B 5150, RL i 76 JBE 4% )i 5k LA
SRR R AR TESR, RC IR AEH 0 BEBE R T W R 45 SOIR BE B 3, RL/ SL/RC « SL/RC 4541 C/ C & M B EEHE Y
SRR E e, MR B R A, 7 — 8 0 Y0 1 P9 G R T B ERA e 1D B 45 DR SR AR R B 31

KERIE: C/CHAMEL BEEIES, BEEEL BEEERLE

HESES: TB332 SCERFRIRAD: A

(haracteristics of wear surface morphology and wear mechanism of
(/ C composite with different matrix carbon
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Abstract: After the wear test with 40Cr steel coated by Cr, the morphology of the wear surface of six kinds of C/
C composites with different matrix carbon were observed using JSM ~ 6360LV SEM apparatus. The results show
that: the wear surface of the composite with smooth lamination( SL) structure is umrintegrated under all the test
loads; those of the composite with rough lamination (RL) structure or rough lamination / resin carbon( RL/ RC) are
thick and integrated under low load while those are the thin friction film under high load; that of the composite with
RC is integrated under low load but it shows the flaking of massive friction films under high load; and the friction
film of the RL/SL/RC and the SL/RC are thin under low load, and the worn degree of the matrix of the RL/SL/RC
is more serious than that of the SL/ RC under high load. The pyrocarbon of RL/SL or SL carbon shows the “ladder”
wear morphology, and it can not distinguish the original ring shape of the RL carbon, but that of the RC shows the
striation worn morphology. The wear surface of the composites with RL/SL/RC or SL/RC has high stability and
wearresistant ability, which can decrease the friction coefficient and bulk wear loss of the two kinds of composites

under the test loads.
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Table 1 Basic properties of C/ C composites

Densifying Density/ o Matrix M atrix carbon Hardness
Sample process (g* ecm™3) Graphitization! % carbon type structure (HRF)

Chemical vapor 5 Smooth lamination

& mnfiltration (CVI) L6 1 Pyromzhon(FQ) pyrocarbon( SL) 20

Resin Resin X
B impregnation( RI) L A carbon(RC) Resin gslun =
Rough lamination/ smooth

C CVIRI 1.82 39 PC/RC lamination/ resin 27
carbon( RL/SL/RC)

D CVI/RI 1. 84 31 PC/RC RL/SL/RC 34

E CVI/RI 1..86 62 PC/RC RL/SL/RC 40

F CVl 1. 87 65 PC RL 41
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Fig.1 SEM morphologies of wear surface of composite A after

frictionizing for 5 h under 60 and 150 N, respectively
(a), (b) —Under 60 N; (c¢), (d) —Under 150 N
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Fig.2 SEM morphologies of wear surface of composite B after

frictionizing for 5 h under 60 and 150 N, respectively
(a), (b) —Under 60 N; (¢), (d) —Under 150 N
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Fig.3 SEM morphologies of wear surface of composite C after

frictionizing for 5 h under 60 and 150 N, respectively
(a), (b) —Under 60 N; (c¢), (d) —Under 150 N
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Fig.4 SEM morphologies of wear surface
of composite D after frictionizing for
5 h under 60, 100 and 150 N, respectively
(a) —Under 60 N; (b) —Under 100 N; () —U nder 150 N

JE, AHLAF 4 5 3L AR R 2 a7 A5 5 B 22 . T AE 100 N
I}, P& 4(b), RIS R BLLT 4 S R AR 2 8] AR 2
B, LR JCHA S AE e TES0, I 15 WA 7E v il (A
KL D B R T AME DA TR R R 1 58 B B0 1 B
5. AE 150 N (B 4(c)), IRGRLT4Er i m b
TREFIIRTESR, L5 21 4 5 AN [F] 20 R A1 45 10 i ok
Z RGO RA AT, XU SL R BT A 1w
PUHR SRS 17 76 A 7 ] AR A I e JBE % T A
FIFEAT DA SORBEBIESN, 3 — DUt 7 W iR
PR S A KL B 1 S 1 R TE S

B 5(a) F1(b) sy 51 44k E £E 100 H1 150
N FEESh GERREH. B1E 5(a) 7T W, 7&

: o
Rir
1
Srw 9101 @87BEC/02.

5 MELE 92545 100 Al
150 N FEEHE 5 h J 14 T 33
Fig. 5 SEM morphologies of wear surface
of composites E after frictionizing for
5 h under 100 N and 150 N, respectively
(a) —Under 100 N; (b) —Under 150 N
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Fig. 6 SEM morphologies of wear surface of composites F after

frictionizing for 5 h under 60 and 150 N, respectively
(a) —Under 60 N; (b) —Under 150 N
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Fig. 8 SEM wear morphologies of resin carbon
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