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and Thermal Conductivity of Polyimide Films
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ABSTRACT: The paper aims to systematically study the microstructure evolution of polyimide (PI) films during carbonization
and graphitization at high temperature and the influence mechanism of PI film thickness on the structure and thermal conductiv-
ity of the graphene films. Two kinds of polyimide (PI) films with different thickness were prepared by two-step method, and
were further processed by high temperature carbonization, graphitization and calender to obtain graphite films with high thermal

conductivity. The high temperature structure evolution and thermal conductivity of the films were systematically studied. The
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results showed that the thicknesses of PI films prepared by plate-coating method were 32 and 67.5 um, respectively. After car-

bonization at 1 000 ‘C, the film transformed from disordered structure to amorphous carbon, and turned into highly ordered

graphite structure during graphitization at 2 800 ‘C. After calender, the thicknesses of graphite film were 17 and 40 pum, respec-

tively. It reduced the porosity and interlaminar spacing of graphite layers. In a certain range, thinner film led to easier removal of

impurity elements and enhancement of graphitization, resulting in significantly improved in-plane thermal conductivity of the

graphite film. The in-plane thermal conductivity of 17 pm graphite film can reach to 1 465 W/(m-K).
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Fig.1 Thermal conductivity of various radiating materials
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Tab.1 Thin film element composition

FE i 550 %
C 0 N H
A, 72.1 12.3 3.4 12.2
A, 96.7 1.3 0.0 2.0
A, 99.7 0.0 0.0 0.3
Ay 99.7 0.0 0.0 0.3
B, 73.4 12.4 2.9 113
B, 96.4 15 0.0 2.1
B, 99.5 0.0 0.0 0.5
B, 99.5 0.0 0.0 0.5
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Fig.2 Four phase optical morphologies of two kinds of PI films with different thickness
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Fig.3 SEM surface (a) and section (b) morphology of two kinds of PI films with different thickness at four stages
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Fig.4 FTIR spectra of four phases of two kinds of PI films with different thickness
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Fig.5 Raman profiles of four phases of two kinds of PI films with different thickness
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Tab.2 Thermal conductivity of film
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