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Preparation of Composites of Cyanate Ester Resin/ Trimethoxy Vinyl Silane Modified by Silicon Carbide
Zhu Baolin', Zhou Shengho®, Yang Qiang'
(1. College of Chemistry and Materials,.Weinan Normal University, Weinan 714099, China ; 2. Guangxi Transportation Research & Consulting
Co., Ltd, Key Laboratory-of Road Structure and Materials of Guangxi, Nanning 530007, China)

Abstract : The cyanate ester resin/ silicon carbide composite was prepared by surface modification of silicon carbide powder
(SiC) with trimethoxy vinyl silane coupling agent (A-171). The effects of SiC content on the static mechanical properties, electrical
insulation properties, thermal conductivity and friction properties of the composites were studied. The fracture morphology of the
composites was observed by scanning electron microscope. The results show that the addition of appropriate amount of SiC powder
can effectively improve the static mechanical properties, wear resistance and thermal conductivity of cyanate ester composites, and
the composites still maintain good electrical insulation properties. When the content of SiC powder is 8%, the impact strength of the
composite is 15.81 kJ/m?*,89.6% higher than that of pure CE. When the content of SiC powder is 6%, the flexural strength of the
composite is 136.68 MPa,67.6% higher than that of pure CE. When the content of SiC powder is 8%, the thermal conductivity of
the composite is 1.28 W/ (m - K), 4.6 times higher than that of pure CE. The dielectric constant increases with the increase of the
mass fraction of SiC, but when the content of SiC powder is less than 10%, the composite can still maintain good electrical insula-
tion performance. When the mass fraction of SiC is 8%, the friction coefficient of the composite is 0.26,43.5% lower than that of
pure CE. When the mass fraction of SiC is 7%, the wear rate of the composite is 1.21 x 10° mm® /(N - m), which is 77.5% higher
than that of pure CE. Considering the comprehensive properties, when the content of SiC powder treated by A-171 is 8%, the com-
posite has the best properties.

Keywords : cyanate ester resin ; silicon carbide power ; mechanical property ; thermal conductivity ; dielectric constant ; fric-
tion resistance
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15 s, FHi 2 115°C, fH A FE 40 min, L = S
DA 3K B R EE (P AR/ TR 22 5250, hir
22 K 3R H] 20 cm), {5k nEk, in AT 5.0 mL,
PEFERR R RAREREE , PRl = HUR R R e i AL
T (5 AR AT R 85°C & 1 ) J5 Y I,
PR R A L2 TEIEAR ,90°C ~ 95°CF , il i 511
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Mg G EH . TEMFSE BN, S5 MG AR
YN 10% IS, GBS R B AF 14 H 5 BGR B ek
SRR 3.31, AT T E SR, A THARE, 1)
HA BRIP40 15 BB ARt
Y M R R 76 TSR R Bl B A H R R AIG
(6= 2.2), 55 A (SIC 3K ) A S HLH AL (6 = 5)
BRI B T8 30 R B KA S LA
10%, 51 ASE ARG, BAR R T S Ak Bepe 5k
B (R A LB B0 TR N AR B 58 AT I A
BRL, fiff DR B AR MR BT RAFR s Aa 2t . BTLL, B

Holl v, TE 1A e RB R A (SIC MR R 7E 8%
BF, v B B 8 2,76, Fb 4l CE 34K 25.5%), CE /
SiC A MEMITEA RAFaY s A PERE
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i, PEE AR Mo o7 237 2 M LA A i, T T BB T AR
JIN BB 1 2 TROME T A I A L R I, I3 T 5
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FIF 5 AR BRI w26 2 0 A4 0, A R TR E
AR AR B PR N R T A, (R A5 41
R 88 1T AR ROV TE S 2 B ARG 25 B 81 o0 32 5, AL
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(2) &R Ir T RESCMIT A-171 4bHS Y SiC
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PERE P APEREFI LA ZR MERE . 2 SIC kiAo &>

8% HJ, A b Rht SR 15.81 k) /m?, L4l CE

#1755 T 89.6% ; 4 SIC A5 1A% f 0 6% I, i & 4F

S sk 136.68 MPa, L4l CE 425 T 67.6% ;

>4 SiC 1Y 5T 5 73 BUTE 8% I, 52 5 A RHIY IR B

BE 128W/ (m - K), 34K 4.6 1% AR

HRRE SIC 1Y i Ar B NS, (5 SiC A

TR 10% LN, 52 -G B EHT RE DR R 4 A L 48 2%

PERE

(3) &R T RESEMIK A A-171 4bHS Y SiC

R R I BeA &k CE &6 MRk BTl EE 482 1

. 4 SIC My ik & il 8% B, &2 A ARk B R

M 0.26, tb4li CE F#EIK T 43.5% ; 4 SiC kiik & &

7% I, AR BB 117 / x10° mm?

/(N = m), i AR X4l CE 2% 77.5%.,
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