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Abstract: Graphene/polymer nanocomposite material has drawn great attentions because of its outstanding
physical and mechanical properties. However, study on the fabrication and thermal expansion behaviors of
graphene/polymer nanocomposites is far from satisfaction, and this paper is concerned with the
problem. Firstly, techniques including ultrasonic dispersion, mixing and stirring, and isothermal curing,
etc., were used to fabricate graphene/epoxy composites. The fabrication technology was progressively
optimized and finally more mature. In the experiment, the mass fraction of graphene in the composites was

1.0%~5.0%. Thereafter, the conductive property of the fabricated composites was tested,and the thermal
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expansion property was measured and analyzed within the temperature range of 30 C to 120 ‘C. The results
indicated that, by adding graphene, conductive polymer composites can be obtained. The thermal expansion
coefficient of the polymer can be effectively reduced, and it could be reduced to a greater degree with a
larger content of graphene added. The present work provides possibility for future fabrication of conductive
polymer composites with zero thermal expansion.
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Fig.1 Fabrication process of graphene/epoxy nanocomposites
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Fig.2 AFM image (a) and SEM image (b) of graphene
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Fig.3 SEM images of graphene/epoxy nanocomposites with different ultrasonic power(2.0wt% )

Pl 4 Sy JBT ik 43 B0 5.0 00 1 880 S N S 9 44 0K 52 5 M ORHTE B 7R DR 840 WL 43 BIAE 1000 A Ca) Fl
10 000 A (b) B R AT HCT B9 Wi SEM FUG . el P 4 Ca) il DL, A7 S8 075 VR Ji 2k 3K 3 0 43 B0 5.0 0, A7 B 0
Iy AT IH R4 B B B A AR B . 18 A Cb) R ml L 7 S0 LSRRI 26 245 1 5 545 3 0B I 405 5 T 4
ARG J TR 4G L AT ST B v i B S

25
—
2.0+
e~ 15¢
g
25
= 1.0 -
g
0.5
i /.
0 250 500 750 1 000
(a) 1 000%% (b) 10 000£% A IRIW
B4 A2H/REMEARESHH E5 BRE/REMEARESHH
) SEM E & (5.0wt%) HRESE(2.0%)
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Fig.6 Themal expansion rate of graphene/epoxy nanocomposites

K1 AER/TEMBEARESHROREKREY (30~120 C)
Table 1 The coefficient of thermal expansion of graphene/epoxy nanocomposites (30~120 C)
CRER N 10 'a,/C

U_epoxy 2.40
epoxy 2.39
1.0wt% graphene/epoxy 1.97
2.0wt% graphene/epoxy 1.85
3.0wt% graphene/epoxy 1.74
4.0wt% graphene/epoxy 1.68
5.0wt% graphene/epoxy 1.62
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