s daehs] 20069 FASte s =E3] pp. 141~144

IR RS

<L A
AT BIE
3t
e

Friction and Wear Characteristics of Silica/Epoxy Composites for various
Particle Size
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ABSTRACT: In this study, the friction and wear characteristics of pure epoxy and silica-filled epoxy resin composites with average
silica particle diameter of 6-33um were investigated at ambient temperature by pin-on-disc friction test. The cumulative wear volume,
friction coefficient and wear rate of these materials against SiC abrasive paper were determined experimentally. The cumulative wear
volume tended to increase nonlinearly with increase of sliding distance and depended on diameter of the silica particle for all these
composites. The sliding wear tests of the materials demonstrated that the friction coefficient and the wear rate of silica filled epoxy

composites were lower than those of the pure epoxy. silica filled epoxy.
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Fig. 1 Schematic diagram of pin-on-disc test apparatus.
3. Znt ¢ &

Fig2e oZAlsh dely} YA(6-33um) BEARels wug
Azlol WE 3 v ARG e Aol nlnd £E&
0.1m/s, 4§35 10N, AehAL] SIC Aehx19) Ak umo]
o AEA AzNE Hnd A get w8 w2 AHol
B ERE & 4 Aok wny Ast STkl @

g AHe F7MEE & § Ao, O AFe] HFHe=
Z7kele Ao] oflzl vlag Aoz FIHES ¢ & 3ok ol
Zo] BXAgHoZ Zy}eh= AL Ravikiran and Jahanmir [3]¢]
Aol fARR Chand 5419 ZFeke d2A Hebds ¢
4 itk @8 &5 GEA Y Aol 7 vt AHL: 47}
AAEFGA Y AART WS- 2 JYEldE ¢ den, 4
27l 9= BEgARME dEgt 9 gl S7Hl o
3 Ad &4 FL ohax A Jeha ey 1 Zojrt v
AgE ¢ 5 Ao

Fig. 32 13ym A7t dAEFAzA st SiC Avbx|9
QA2 71E um, 15um, 30umE W3} AFE o) 73 w2 AF
S ek Zojtk. Ztzte) B¢ vy $x+ 01 m/so|x, F
438152 10No|tk. vy Aol me w3 vpi A9 3
& Fig. 28} FAKHAl Bl & A0 g F718kA Aol SiC 4
ol|9] A7} & Aol 7 kR A Fo| v wA HeEbdS
& & Ut} Fig 4= 33um A7t dAEFA T Heto vl
4 2% 01m/s, 38315 10N 79 SiC Imixe} Jaa
7}& 9um, 15pm, 30um2 W3} AFE o FF vi2 AFHS
Bbd Aeg 1 A3ke Figldd RARITH

o 12f

(mm

L]
o
)

hd
@

Wear volum

b
w
T

od
o

[ 200 400 600 800 1000
Sliding distance (m)

Fig. 2 Variation of wear volume as a function of sliding
distance for pure epoxy and silica—filled epoxy composites
at sliding speed of 0.1 m/s and applied load of 10N.
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Fig. 3 Variation of wear volume as a function of sliding
distance for 13um silica—filled poxy composites at sliding
speed of 0.1 m/s and applied load of 10N and abrasive
paper of 9um, 15um, 30um.
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Fig. 4 Variation of wear volume as a function of sliding
distance for 33pum silica~filled poxy composites at sliding
speed of 0.1 m/s and applied load of 10N and abrasive
paper of 9um, 15um, 30um.
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Fig. 5 Friction coefficient as a function of sliding distance
for epoxy and silica-filled composites at applied load of
10N and sliding speed of 0.lm/s and abrasive paper of
30um.
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Fig. 6 Friction coefficient as a function of sliding distance
for 33um silica-filled composites at applied load of 10N
and sliding speed of 0.lnVs and abrasive paper of 9um,
15pum, 30pum.
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Fig. 7 Variation of wear rate as a function of sliding
distance for epoxy and silica-filled epoxy composites at
sliding speed of 0.1 mys and applied load of 10N.

Fig. 82 13um A2)7} GAEFAR diste vlung &xe
0.1m/s, Z-&3l50] 10N 2014 SiIC dnpAlY {)at =27]
7} 9um, 15pm, 30umE st AFE o vhESS Ykl Ao
o} wpE o] Wl thd YA Fig 73 A9 fAEH €2
o 2= 93, B vz AglelA SiC @utx]e] A7} 30ume)

- 143 -



72-%7F viE&ol 7 A v Qi) Fig 9= 33um Y7
7} QAEFGAZ Y g3t v £ 01 m/s, F-835 10N
ol SiC ¢dnbx]e] Y=} 2717} 9um, 15pm, 30umE H3} A1
S o vpe S vehd Rog FY vjnyg AZdA SiC gt
29} JA7F 30umel A7t vkEgo] 7 w4 YA e
o, AA|Z Ak Fig8y}t FASth

A7t dA A3 EFARANA vF A &4 vpEA)
&, 281 atEEE FYAENAM AdlA SiIC ArkAE A9
33 v|118 £57} 01m/s, H83120]) 10NO.Z & 2A)
Ae duixe gatarzr & A9l B4 UehdA duixie

dRz7] & uiAe) 2o Be T etk AL & 4
Ak
3 T T
abrasive paper
—e— 1 9pum
- & e 118
- 2 & 130 pm

Wear rate (x10" ' m 4n)

Sliding distance (m)

Fig. 8 Variation of wear rate as a function of sliding
distance for 13um silicafilled epoxy composites at sliding
gaﬁ%(li of 0.1 m/s and abrasive paper of 9um, 15um,
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Fig. 9 Variation of wear rate as a function of sliding
distance for 33um silica-filled epoxy composites at sliding
gaﬁgcli of 0.1 m/s and abrasive paper of 9um, 15um,
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