o512 5 5 1 PEAEaEREFIR 2002 4 10 H
Vol. 12 No. 5 The Chinese Journal of Nonferrous Metals Oct. 2002

[ XEHS] 1004- 0609(2002) 05- 0996- 06

RFHEESENT ALOs C/ Z1L109
B E SR B EIR R

xR, b L T

A, ARBUE!, f g

(1. HMRKRS MARERRE S TR, K45 130025; 2. KEZHMMMBAMRAR, K& 130117)

[ ] A% T ALOs+ C/ZL109 M A 4RI & mE R AGHEL, IFRIT T ALO; T4 A 2 %
H12% B, CAYES EXNZIRIE AR R BRI RE I RE . &5 R B C 4B n, 244
o 110 JBE 3 R B50RTT B 2 R S W B A . 12% AL, 05 FIT 4% C 4 T 4k 16 Wy [ 4 P A0 A2 45 R RE A0 0 8% 0 380 2 J % 3 114 1
T AR A AR A S S T LAY - 3 K T I R A i, 52 bR IR 2 B B UL D ALV B BRI 2 1S, C &F
YEI NG T B 3 2 T 2L ORS00 o AFLBE 45 3T 1) 388 T 386 I 5 A2 7 T B I, BE AR RN 52 A b RE IR B B AL

459 DA 7 L PRRG A B A5 L A R S A B Y

[ EIT] SRIEEAMEL WA BEES, R4

[ FE43ES] TB331; TH 331

[ ERFRIRES] A

bt G B2 AR AN T A R, PR BTN e I 1) 780
SRS, RERIMLIRE SN KI5 1B &
1 E AR, TVERSIPUENRER O, —HEH
MBI RSN FEXN S, RS E S ZEAG
R RIS, HREA L w2k At
KB TEREIR 22, ASREAR G Hoi /2 & sh L E fE 1 22
Ko F, ALO; FAFYER S Al B A MR DUIL &
(LG, e A 0 S 1 v ol M R T B 1 e 1T 2
BRI E R EAL Y, S R AR
HA WA A SRR BB e, KA TR B4
PR K 2t 2 3 Ay R s 2 A U P AN B > 1 L ok
BE— D3R SRR 0 R R R M R, N I B Y i A R
HA MBI AR, Y& EEE SR
() — K a3 s o) H A A YR 4 = B sh T
R T A2 ALOs 54T 4R b5 AR JE 5 A4k
FOE, #AR N« AR K B e &S L E T
ALOs R AF e TR 243858 21109 & Z A M ER
WFFTARIE N A W, BRI IR AL G C £ YA S5 45}
TE R R AT Ry RATLE B S b 1 s A 2 ) ) A8 A
F R DL 5 400 .

VR FUXT 5 Hs B4 32 02 1) 4% 1R S8 A BRI C J &1
YeR R 21109 a5 5B FFRRN ALOs+ C
/Z1.109) 1 JBE 452 B 45 1 Be E AT Y, EEER
AL O3 T UK B 12% REEARAS, 1T C 45

O [EE€WH] HHREREIT R DILH (963543)
[1EZE ] X (1955- ), 55, #, HL.

BN EGMB EHE BRI L C S
ALO; FEETYE 2 T8 A2 B AE IR, I 467 2L 3
PLEE, DA% R A AP RHETAE alk b Ay 32 1
R HcH .

1 525§

1.1 iRXEEHE

Z1.109 &4 sy A (Ui 7y #0it) : 11. 0% ~
13.0% Si, 0.8% ~ 1.5% Mg, 0.5% ~ 1.5% Cu,
0.5%~ 1.5%Ni, Al &3 . ALO; £ 4 J 1% FH i .k
PRI FTREA 7 1 ALOs & F 4 95% i K 414,
RN MR T A= 1) TX = 3 B N4 G e
Tt L R IEBIRETHE BT AL 2~ 4 mm HAGET4E, A
LA IR A K PR 5 21 43 SR Ja ik
U8, 58 E I ORG G A R A JE AR
JEHIS d 105 mm % 15 mm B GRRTIEIEE, £ 150
CHET 5 K TR IR JEUPE A i, fE 800 C'F
ke, 38 B —mE s . FJH TDY33-
200t B ASBBR AL BT S i il % E a1k, B
ELZESH N BRI 110 MPa, F3EHEE 750
'C, P IRH FE 450 C, BLEFHHGE FE 300 C,
RIS TH] 60 s . IRACBEMEHRI& )G, 2510 C, 4
h %, 170 'C, 6 h LB, FFIN T A% 10 mm X

[ ¥#s B #1] 2001- 12- 29; [ 81T BEA] 2002- 03- 20



912455 5 3]

XURENE, 25 BRETYUE o B4 ALOs+ C/ ZL109 V& 2% 5 & b1 ) JBE 3¢ B8 45 Mk 6% TR 5% i) . 997 -

10 mm x 14 mm FRRFESE .

BT IR R ) R R, A4S 4 4 S 4
BENL AT . B 1 TR ALOs £F 4R AR 734k 12%,
C 2 YR T 30 4% (TR 2% 26 R I B ER 7 1) &1
Yeor i) SEM By, HABEmh C 44, gt
1o ALOs 414, WTLUEH, AR .

e — =

(L‘ .~ .4“_;'>.

L}

1 RIS AT Y0 A 1) SEM BT
Fig. 1 SEM image of fibers distribution

in hybrid composites
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Fig. 2 Effect of carbon fiber volume fraction
on coefficient of friction of hybrid composites

under different loads
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Fig. 3 Effect of carbon fiber volume
fraction on wear rate of hybrid composites

under different loads
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Fig. 4 Effect of load on coefficient of fiction
of matrix and composites with

different carbon fiber volume fractions
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Fig. 5 Effect of load on wear rate of
matrix and composites with

different carbon fiber volume fractions
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Fig. 6 SEM images of worn surfaces of

matrix and composites with

different carbon fiber volume fractions

under middle load( 196 N)
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Fig.7 SEM images of worn surfaces of composites

with different carbon fiber volume fractions

under high load(245 N)
(a) —¥(C)=0; (b) —¥C)= 4%
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Fig. 8 SEM images of worn surfaces of composites

under middle load( 196 N)
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Fig. 9 SEM image of worn subsurface

structure of composites
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Effect of carbon fiber content on friction and wear properties of
Als+ C/Z1.109 hybrid composites

LIU Yao-hui', DU Jun', YU Srrong', DAI Harda', XU Guo-feng’
(1. School of Materials Science and Engineering, Jilin University, Changchun 130025, China;
2. Changchun San Jia Carburetor Limited Corporation, Changchun 130117, China)

[ Abstract] A1,0;+ C/Z1.109 short fibers reinforced hybrid metal matrix composites were fabricated by squeeze casting. The effect
of carbon fiber content on friction and wear properties of the hybrid composites with fixed AL,O3 fiber volume fraction 12% was inves-
tigated. T he results show that carbon fiber is of self-lubricant to some degree, coefficient of friction and wear rate of the hybrid com-
posites decrease with the increase of carbon fiber volume fraction. Tribological property of the hybrid composites with incorporation of
carbon short fiber is ameliorated and the wear property is improved. The transition load from mild wear to severe wear of the hybrid
composites improves markedly because of mutual effect of Al,03 and carbon short fibers, the value is larger by one fold than that of
the matrix. The dominant wear mechanisms of the composites are grooving and delamination during the phase of mild wear when the
experimental load is smaller than the transition load. Incorporation of carbon short fiber is in favor of decrease of microcracks size on
worn surface. The dominant wear mechanisms of matrix and composites will be shifted to severe adhesion and even local melt wear

with the increase of load.

[Key words] metal matrix composites; hybrid; friction and wear; carbon short fiber
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