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Effect of filler content on properties of glass fiber reinforced epoxy resin
composites with high thermal conductivity

ZHANG Chong, CUI Huize, GUO Ruilu, CHEN Shuo, LI Wenpeng
(China Electric Power Research Institute, Beijing 102209, China)

Abstract: A glass fiber winding reinforced epoxy resin composite with high thermal conductivity was prepared by filling the
bisphenol A type epoxy resin system with a mixture of alumina and silica powder fillers. The effects of filler content on the
mechanical properties, electrical properties, and thermal conductivity of composite were studied. The results show that the
addition of mixed fillers is beneficial for improving the thermal stability and thermal conductivity of the composite. When
the mass fraction of the fillers is 62% (of which the mass fraction of silicon powder is 48% and the mass fraction of alumina
is 14%), the tensile strength (0° and 90° directions), bending strength, and NOL ring tensile strength of the composite are
160.25, 24.50, 245.40, and 134.30 MPa, respectively. The dielectric constant is 1.889, the dielectric loss factor is 0.673x107,
the volume resistivity is 3.36x10'° Q-cm, and the thermal conductivity is 1.257 W/(m-K), which is 155% higher than the
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thermal conductivity before addition.

Key words: epoxy resin; wrapped composites; high thermal conductivity; alumina; silica powder
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Table 1 Formula of raw material component in the sample
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Fig.1 Related instruments and equipment
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Fig.2 NOL ring and plate samples

SRk 71

(D 2 PR BR 5K ) e Fa e i Be —
WRIZ 5K 7 28 2 1) 56 B AN R

(5)3K A3 5K 7 48 S22 45 11 °F A1 NOL i B
HHEAT e [ 4k o
1.3 MEEEM

F1 R TR (RO R A IR AR A
721 LES105 AL 75 e 3 50 L I K s S5 AP R el n &=
K C-Therm A & A= 7= (1] 5 3% R BT AR AE s A HR
S A TR AR R B AR F BH 2R 43 S e g o
3N T AE P2 HAEFELY-2830 784 w5 b 85 (7] v 46 2 64
LA L 5 2 AT &R G R0 S5 B R A | AR PR
KEITHLEY 6517B %4 H [ 2 4 A3 I 5 #42k 26 4y
Hr (TGA) % H 72 [# Netzsch Instruments 2 7 42 77 [
STA449F3 MY F e 43 At CHEAT DK, 005 iR
BJENEEZE 1000°C , FFRHE E N 10°C/min; 4}

By 1e], 28 )

VB T AW A 55 2R FH UL ' 2 B 4 PR A =1 2B 77 1
PH-M3230BD %Y 1E & i% [ 3 B R 1E

2 GREDMR

2.1 EREEXAHE I F MR

IR 2T 2 9 G2 1 9 24 S T B2 G R B 1)
A5 52 CO° AT 90° 75 ] ) « B[] i 25 il 58 i DA &%
NOL PRz {5 B () A 285 L, MR &5 2R O 5 AN st
BRI E MR 2 Fr. NE2ALLEH, i IH
BEE BRI, A M B 15 1t Re 3 BT &
B, 1K F2 T ORI IR T AR T 2k A 1) 3
SEVE, NI IESS T G35 S AR 1 3 m RE . 47K
FF 0° 77 Te) A 58 P I PR 58 e K, AN R A IS0 iy
(1) 12.72%, 90° J7 [) iz fift 5 | 25 ith 5 &£ A NOL 34
P A 5 BE 43 0] T B N S N EDRL T Y 87.26%.58.61%
MI31.60%. HHILTERE , SRR 02 M 95 2 & 61 k)
(1 35 PR, U IR v ) 2 1 R 2

w2 NEFMEENRER

Table 2 Test results of mechanical properties
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Table 3  Test results of electrical properties and
thermal conductivity

R Sty S RFER S A B % M HE
i /(x10%) /(%10 Q-em)  /(W/(m°K))
1 2.836 0.225 6.78 0.493
2" 2.759 0.587 2.40 0.759
3" 1.889 0.673 3.36 1.257
4 4.032 1.124 0.51 1.107
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Fig.3 Thermogravimetric analysis of composites
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Table 4 Data of thermogravimetric
analysis of composites
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Fig.4 Microscopic morphology of composites with
different filler contents
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