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Effect of grain size and content of SiC, on
tribology characterization of SiG,/ Al composites
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Abstract: Through analyzing the effects of content, distribution and size of SiC, on the wear properties of SiC,/ Al
composites, the micrometer and sub-micrometer SiC,/ Al composites, especially the characterization on wear sub-
surface property of SiC,/ Al composites were investigated. The results show that the wear mechanism of composite
is cooperation of scoring, micro-cutting and shell, and SiC, restrains the cohesion of composites. With the size and
content of SiC, increasing, the wearresisting properties of SiC,/ Al composites increase. The composites have high-
er wear resisting properties than their matrix alloys because of the SiC, taking some load and the mechanical mixture
layer existing in the surface regions.
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Fig. 1 Relationship between wear volume loss of
SiC, composites, Al and QSn 6. 50. 4 and load
1—QSn6.50.4; 2—Al
3 —1. 5% SiC, (130 nm) / Al; 4—5.0% SiC, (130 nm)/ Al;
5—1.5%SiC,( 14 Um) / Al; 6—S5. 0% SiC,p( 14 Um)/ Al

i JLSFAR TR, 10 QSn 6. 5-0. 4 BE i & bl 2 Ay 7t
WA G 0 B R BG4 8 A & 2 300 N
QSn 6.50.4 .42l A1 F1 1. 5% SiC, (130 nm) /Al &
A AR R B P 22 IR 3 dpe K AE,  7E SE6 4 fur Y [
M, 1.5%SiC,y( 130 nm)/ Al 54l A1 BE 45 it 2% 3R
TS, M ATKT 300 N B, 48 A1 AT 1. 5%
SiCp(130 nm)/ Al B EEFL 2 EF, 1 5. 0% SiC,
(130 nm)/ Al BES IR A I EEIT LS, B2
JUF LUAH [R] I 238 hn; 4804734 600 N I, 46 Al
F11. 5% SiC,( 130 nm) / Al ¥i#43E T QSn 6. 5-0. 4;
L3 KT 600N I, QSn 6.50.4 .4l Al 1 SiC,
(130 nm) / A1 BRI R, SiCp( 14 Bm) /A1)
R 2 HELER 4, BRI, H1.5%SiC,
(14 Bm)/ Al & & BLEE 37 5 38 In Lt 5. 0% SiC,
(14 Bm) /A1 BEMEHIPE

FRGERERH: 1) TR RGEMERZ A
P, R RIG SRR A R IAE AR, Reis
TREBEVEFH, Al A1 A SiC,/ Al B &6 B i B
REt T340 QSn 6. 50. 4 [J; 2) SiC,( 14 Um) X}
SA MR B I Re G B I sRAEA], HBE Sic,
TR M, EAEMEREEREE R, X
5 3CHRT 91 I 45 AHW) 55 3) 25 SiCy( 130 nm) &
BRI, SiC, X EEARRI R SRAE A K, A ek 2R
B S ARAME, SiCy( 130 nm) it V% 5 t AN BE T Hufids
FEEN PR LR I P 7 B R A [A), BR
i BE AR AL AR K, HBEE Sic, HRRG B, H
BRI W, ERFOREST, HEBHRE
BEZJb; 4) M8 A, SiCy( 14 Pm) /A1 &
AR B BEEL QSn 6. 5-0. 4 . 4 A1 AT SiC,
(130 nm)/ Al E&ME B Z .

#1404 Al R0 SiC,/ Al B & FEGE 40Cr 31
B TR AR . R AT A, 5. 0% SiC, (130 nm)/
AL X BE 1 B B8 B & AR /D, W B T A R SiCy
(14 Um) /Al BEMELERER 1/ 8~ 1/2, LT &K
BB . X Ul B 7E 3 E BN, 5. 0% Sic,
(130 nm)/ Al B B IF I BE B2 REME

F 1 ALFISIC,/ Al E-EMELXT 40Cr BRI BE 453 51 & 1 2k
Table 1 Wear mass loss of 40Cr by

Al and SiC,/ Al composites ( g)
1.5%SiC, 5.0%SiC, 1.5%SiC, 5.0% SiC,

L";}d/ Al (130nm)/ (130nm)/ (14Hm)/ (14 Hm)/
Al Al Al Al
150  0.01 0.01 0.01 0.04 0.08
300 0.01 0.03 0.01 0.01 0.05
600 - 0.02  0.04 0 0. 02 0.05

1200 0.16 0.19
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Fig.2 Morphologies and elemental line
scanning of wear sub-surface for
Al and SiC, composite at 600 N
(a) —AL (b) —1. 5%SiC,(130 nm)/ Al
(¢) —5.0% SiC,( 14 Bm)/ Al
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Table 2 EDAX elements analysis of wear surface under different load ( mass fraction, %)

150 N 300 N 600 N 1200 N
Composites
Al Si Fe Al Si Fe Al Si Fe Al Si Fe
1. 5% SiCp( 130 nm) / Al 95.33 3.14 1.53 95.92 2.72 1.:35 95.81 2.42 1.78
5.0%SiCp( 130 nm) / Al 85.33 10.14 4.53 91.90 4.36 3.74 86.00 4.23 9.77
1.5%SiCp( 14 Bm) / Al 83.21 4.53 12.26 80.82 4.87 14.32 51.42  3.06 45.52 47.76 3.24 46.70
5.0%SiCp( 14 Pm) / Al 62.48 11.72 25.80 58.28 9.76  31.96 38.10 5.82 54.36 22.27 6.22 69.21

There are 1.44%S, 0.71%Cr and 0. 15% Mo in 1. 5% SiC,( 14 Bm)/ Al at 1 200 N, there are 0.52% S, 0. 65% Cr and 0. 52% Mo at 600 N and
0.54%8S, 1.03%Cr and 0. 74% Mo at 1 200 N in 5. 0% SiCp( 14 Bm)/ AL

1) & SRHIR A B RAFAE R4 AL K& SiC, S84
BHIR BE P BEAL T80 47 QSn 6. 5-0. 4 Tif BEM: RE I R
KzZz—.
Kl 3 Fras ANURIE G B 4 EILS T8 B
(MBS AL - TR M EIEZ SiC, VIBIEH
PR BB RE, TERE G B BRI R, KA T
SiCp/ AVIKAERIZR T, T ROMLRE ) 3k ™ A4, 4k 82 R
ORI, BRSO ™ AU BE 1 T ) 4 TR T, IR
TEE I, O AR EE— P R R, T ROOU A RE R
[, HFBE SiC, & =M3E 0, RiBcERE LK 4) .
Glide way

B3 HUBORE)Z 0 RIS T LB A 2
Fig. 3 Model formed of mechanically mixed layer

(a) —Initial micro-convex;

(b) (d) —Micro-convex pushing down flat step by step
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Fig. 4 Wear surface morphologies of

composites at 600 N
(8) —1. 5% SiCy( 14 Bm)/Al; (b) —S5. 0% SiC,( 14 lm)/ Al

G AMOR T B IE I, 5. 0% SiCy( 130 nm) / Al
X X0F B A PR B A B AR /S, P IR T B R AR )
BERLEL; 5. 0% SiC, (14 Pm) / AL SRS & 804 T
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