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ABSTRACT

Reaction-bonded SiC-Si material was fabricated by infiltration of Si melt into a mixture of a-SiC and carbon
at 1750C under the vacuum atmosphere. Wear properties were analyzed by ball-on-plate wear tester; changing
loading weight, sliding speed, sliding time and atmosphere, Results showed that the friction coefficient was
decreased with increasing load and sliding velocity. The lowest friction coefficient of 0.05 was obtained under
an oil atmosphere. The analysis of the wear surface indicated that the areas where particles were pulled out
and where free silicon particles worn out preferentially serve as liquid reservoirs to decrease the wear resista-
nce.
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2.1 EUNUR W AB M=

2 A7 AxFH ZEEE Fig 1o euisict
F4Y8+E 2~15um 4739 o-SiC ¥4 v FzH o)
198 m*/gel 7IEEY 2 3% A E ¢S A
AlHAIZE 4 =2¢L a-SiC 80 wt%st 7182 20
wt%-& MFEeA 3A7heet A E4F F Ay
ZA4el PVA £9& #7131 mixerel 4 1587 £%
8}3 50 mesh sieve® AFAZ F 750 kg/cm?e] A Y
ez dF7ish 4yt ol o] Ay Al
100Col A 24417 Az% ¥ BN2g =¥ graphite

[a=sic |
80:20 wt%

L Vibration Miiling | 3 hr
L Granulation ’ 50 mesh
l
L Forming l 150 Kg/Cm’
Heat treatment 5T /min
L ‘ Max. 1780C
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Fig. 1. Schematic diagram of experimental procedure.
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plate $lol) A3 A FA 2 80% X2 Sig ek vlcho
e F 3 o AEE gHEL oOf Y 4FR
Yol 5C/ming] £&£T & 1750Co|A 147 dxje)s}
o AAAHE Aok o] A AT aZEE A
Fx=7} 3Torr F=2M graphite LWAAE AHE-3}e]
23 2000C71A] & 7bs AFEE A
Table 12 WHg4d &sh4d) 7143 A 334
FE Jeplidde). 22X He 2 E FA57] H5he
272A " A AeES AAR F iy AHE
olZ7[vjd| A 02 A3t FHFaiglon, 33 F7}
E+ 3X3X45mm =7]|Z diamond cutting wheel&
g ¥, 3L 400 mesh diamond wheel& A3}
A odeldlgdoh AB A1FZ/IMTS 810, USA)A
span 25 mm, cross head speed 0.5 mm/ming] FH o 2
4709 AHE 2Aste A3 FEZHL 2324
ZAx A 71(Wilson seris 500, U.S.A)E A}-4-3td minor
load 3kg 2} major load 15kg(<l 15N scale® 103
23 sle] HF sl on nluwe] v taze FetEr]d
(Carlzeiss Axio Phot, Germany)& o] &3} s3tslgicy.

2.2, oK of AlY

vhalel gAY 7hddt RopabA|e] o% wiwd
HA FexAE A3 5 U= bal-on-plate #IE
A7V EFM-TILF, Japan)& AHg-3tsdch. 7isbulale 3
AYE FFEIAoR2 H3 7IRFsHES 500 kgielH
HAEET = 4000 mm/sec7tr] 715§ AX ot} HE A}
o Age ¥F 318 g/cm?, vlo]AA A% 2500 kg/mm?
F 2 A4 9sbga ballg AR8-Elsic) plate
AlH L thololEt H(400#)E 35X45X6 mme] 278
At ALgstglon, ojdlel g =L 0.057 um,
Rmax & 1058 ymojgich shatnlz AlgE 7Igtsls
2 2, 3, 4kg, 545X 250, 350, 550 mm/sec, H-F

Az e 3471, AEEATlE 8% E 3

Table 1. Physical and Mechanical Properties Compo-

site
) Composition Si-SiC
Properties
Density g/cm® 3.06
Rockwell Hardness 15-N 96.0* 0.4
Flexural strength MPa 3717
Compressive strength MPa 2525
Young’s modulus GPa 420
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Fig. 2. Schematic illustration of ball-on-plate method.
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Fig. 3. Variation of friction coefficient with loading
weight.
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Fig. 4. Optical micrographs of wear surface according
to loading weight of (a) 2 kg, (b) 3 kg, (¢)
4 kg, respectively (X400 magnification).
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Fig. 5. Variation of friction coefficient with sliding
speed.
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Fig. 6. Optical micrographs of wear surface according
to sliding speed of (@) 150 mm/sec, (b) 350
mm/sec, (¢) 550 mm/sec, respectively (X400
magnification).
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Fig. 7. Optical micrographs of wear surface reaction-
bonded silicon carbide plate after a wear test:
loading weight 3 kg;, sliding speed 550 mm/sec
in water (X400 magnification).
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Fig. 8. Variation of friction coefficient with sliding
time.
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Fig. 9. Optical micrographs of wear surface according
to sliding time of (a) 30 min, (b) 90 min, (c)
150 min, respectively (X400 magnification).
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Fig. 10. Variation of friction coefficient with sliding at-
mospheres.
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Fig. 11. Optical micrographs of wear surface according
to sliding atmosphere of (a) air, (b) oil, respec-
tively (X400 magnification).
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