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Temperature-resistance property of graphene/epoxy

nanocomposite temperature sensor

XIAO Teng', LIU Cong', LIU Yixian'. WU Liangke®, NING Huiming®, Alamusi'
(1. School of Manufacturing Science and Engineering, Southwest University of Science and Technology,
Mianyang 621010, Sichuan, P. R. China; 2. Department of Engineering Mechanics.,
College of Aerospace Engineering, Chongqging University, Chongqing 400044, P. R. China)

Abstract; With the requirements for better performance of the temperature sensor, developing a new high-
performance temperature sensor is of great significance. Using graphene as the nanofiller and epoxy resin as
the matrix, various graphene/epoxy nanocomposite sheets with different graphene additions were prepared
by ultrasonic and planetary stirring method. Electrodes were attached at both ends of the graphene/epoxy
nanocomposite sheet to make the temperature sensor. The effects of graphene additions on the temperature-
resistance properties of the nanocomposite sheets were investigated at the temperature range of 30 C to
100 “C. The results show that the temperature sensor exhibited a negative temperature coefficient (NTC)

effect with the increasing temperature, and the resistance decreased in an approximately linear trend. In
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addition, it is found that the higher the graphene content, the smaller the magnitude of the resistance
change. After three thermal cycle treatments, the temperature-resistance relationship of the sensor tended
to be stable.

Keywords: graphene; epoxy; graphene/epoxy nanocomposites; temperature sensor; negative

temperature coefficient
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Fig. 1 Temperature sensor
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Fig. 2 Schematics of the test system
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Fig. 3 SEM images of graphene/EP nanocomposites

6T
—=— 3%
st —— 4%
—a 5%
4
g3r
&
2 -
1 .\‘\0\.\‘\‘\‘\.
0 ! 1 1 1 1 1 1 |
20 30 40 50 60 70 80 90 100
T/°C
B4 BECRBNBE-REXR

Fig. 4 Resistance-temperature relationship of the temperature sensor
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Fig. 5 AR/R,-T relationship of the temperature sensor
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Fig. 6 Resistance-temperature relationship of the sensor under repeated heating cycles
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