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Abstract: Epoxy resin is used as the main material for insulated packaging of electronic device and motors, it is urgent to
improve its thermal conductivity to meet more demanding use requirements. In this research, epoxy resin was modified by
filling irregular alumina (i-Al,O,), and the effects of irregular i-Al,O, with different volume fraction on the thermal
conductivity and other properties of EP were studied. The results show that with the increase of the mass fraction of i-Al,O,,
the viscosity of the composite mixing system gradually increases, the tensile strength increases at first and then decreases,
the thermal stability and thermal conductivity gradually increase. When the volume fraction of i-ALO, is 45%, the epoxy
composite material shows good the overall performance, its thermal conductivity coefficient reaches to 1.44 W/(m-K),

which is 585.7% higher than that of pure epoxy resin with the thermal conductivity of 0.21 W/(m-K), at the same time, the
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volume resistance of the composite remains at the 10" Q-cm quantitative level.

Key words: epoxy resin; alumina; thermal conductivity; volume resistance; insulated packaging
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Fig.2 The viscosity of epoxy blends
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Fig.3 The tensile strength of epoxy composites

2.4 FREMIRDH

4 N i-ALO RIS . M4 AT LLE
i-ALO, BURE 2 BB FES  HK/ANAS—, 36 AT
TSR EACS , A3 A T AE 30 S IR 2 1 P A i 3 4
B, WD RE BT R i 0 B i 1Y 3 A e

10pume,

4 i-ALO,KIFRMEFER
Fig.4 Surface morphology of i-Al,O,

Bl 5 IR A MBI AT W RT3 M
s AT DA HY , Sl RS0 i 1 W Bk, B 230N
FE A B 22 4R, 3 O Al A RE LA — 5 B,
B i-ALO, PR 43 B 138 I, BR824 4 Rk 1 3R THT BA
ARG , FLRETE A B i-ALO, 5 R A i 99 A
(ST, AR R T 1-ALO, BE W6 5235 &) Hh 4 A 15 3R R
PERE . K S(d)RT BAE H S 24 i-ALO, AR 40 B
45% I, 1-AL O, 7E 3 SR IR FR 48 Lt Ta] BR300, 6 ) T
WEAL T, IWES5(e)~ (P LUE H,i-ALO, 1 73 %L
HE— D36 K i-ALO, UKL B BE FE 3, i H 2 H
B —i , R UL S AR B AT .
25 HEEEMRIEITGA/DSC o1

Bl 6 I FE 7 4 53l 2 IR U A 44 R DSC il 28 F0
E I LR . 6 T L, 7E R SR i R
i-ALO, J& , N A P RE B A (1 R TR A A AR W
(1 BTG, 177 L AN 17 R 11 4 AR R, 3 mT i 2
DK N8 0 i-ALO, J&  #4 B RF 825 N IR A 2 A 6 R
W, BT ER T B R B MRS R R, BT LA
IR A ML S BRI IR 3 IR SR R 16 0 U B I
B WETRTLLE H,i-ALO, I IR NIR & T 3R 4
B i 10 40 4 AR 5 1 3K A TR A B SE0R AR  A n



BEFRL 2023,56(6)

RARW s ToR AR E R SRR S I G RE BT TE 21

30um

L e
L. 30um, g

(e)V50 (HV55
Es5 HEESHRAIEE SEME

Fig.5 SEM images of epoxy composites cross section
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Fig.7 Thermogravimetric diagram of epoxy composites
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