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Fig.1 The micro morphology structure of F2314/MWCNTs composites
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Fig.2 A plot of thermal conductivity of F2314/MWCNTs

composites at 30 °C vs. MWCNTSs content
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Table 1 The thermal conductivity of F2314/MWCNTs com-
posites with different MWCNTSs content at 30 °C

sample content of MWCNTSs K | | Ke ) )
/% /Weem™ KT /WemT KT

FC-1 2 0.183 0.322

FC-2 5 0.217 0.587

FC-3 10 0.263 1.031

FC-4 20 0.545 1.927

FC-5 30 0.647 2.833

Note: K is thermal conductivity by test, K, is effective thermal conductivity

with interface thermal resistance.
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Fig.5 Relationship between the calculated values and experi-
mental ones of thermal conductivity for F2314/MWCNTs com-
posites at 30 °C
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Thermal Conduction Property of Fluoropolymer /multi-walled Carbon Nanotubes Composites

LIN Cong-mei, ZENG Gui-yu, LIU Jia-hui, HUANG Zhong, GONG Fei-yan, ZHANG Jian-hu, LIU Shi-jun
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: To improve the thermal conduction properties of fluoropolymer (F2314) , the F2314 was modified by multi-walled car-
bon nanotubes (MWCNTs). The F2314/MWCNTs composites were prepared by a internal melt mixing method. The effects of
MWCNTSs content and temperature on the thermal conductivity of F2314/MWCNTs composites were studied. A thermal conduc-
tion model for F2314/MWCNTs composites was established. The results show that the thermal conductivity of F2314/MWCNTs
composite increases with increasing the MWCNTs content. When the mass fraction of MWCNTs is 0. 30, the thermal conductivity
of F2314/MWCNTs composite at 30 °C is 0.647 W - m™' - K™', which is 3.43 times higher than that of pure F2314. The depend-
ence of thermal conduction property of F2314/MWCNTs composite on the temperature is closely related to the phase transition of
F2314. With the increase of temperature, the thermal conductivity of F2314/MWCNTs composite increases firstly, then reaches a
maximum near the glass transition temperature, and then decreases gradually. The theoretical calculated results according to the
modified model of effective medium approach and experimental ones have a good consistency, indicating that the formula can ef-
fectively simulate the thermal conduction property of F2314/MWCNTs composite.

Key words: fluoropolymer; multi-walled carbon nanotube( MWCNTs) ; thermal conduction property; interface thermal resistance
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