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Study on the Preparation Process and Properties of Graphite
Film/Aluminum Composites

DU Xiaoming , CHI Qingbo, WANG Yan, LIU Fengguo

( Shenyang Ligong University, Shenyang 110159 ,China)

Abstract: The graphite film and aluminum foil are alternately arranged in layers,and the graphite
film/aluminum composite material is prepared using vacuum hot pressing sintering technology. The
influence of vacuum hot pressing sintering parameters on the microstructure and properties of the
composite material is studied. The results show that the graphite film is evenly distributed in the
composite material , which conforms to the expected configuration design;the vacuum hot pressing
sintering parameters have a significant impact on the microstructure of the composite material , the
optimized preparation process parameters are 640 C/50 MPa/100 min,the composite material pre-
pared under this condition has good interfacial bonding,high density,,and no Al,C, phase is detec-
ted;as the volume fraction of graphite film increases,the in-plane thermal conductivity of the com-
posite material shows a trend of first increasing and then decreasing,and when the volume fraction
of graphite film is 30% ,the in-plane thermal conductivity of the composite material is the highest,
at 219.71 W/(m-K).
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Fig.1 Characterizations of graphite film
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Fig.2 Effect of sintering temperature on the

microstructures of the composites
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Fig.3 XRD patterns of the composites at

different sintering temperatures

- 100
U
a5l O8EE
{98
i
820} 1% ¥
w i
< ol
i 194 &
g
15}
{192
1.0 90
620 640
EEE/C

B4 REREXNESHHETENIIE
Fig.4 Effect of sintering temperature on the

densification of the composites
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Fig.5 Micromorphology of the composites under

different hot pressing pressures
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Fig.6 The effect of hot pressing pressure on the

densification of the composites
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Fig.7 XRD patterns of the composites under

different insulation times
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Fig.8 The effect of insulation time on the

densification of the composites
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Fig.9 Metallographic images of graphite film/aluminum

composites with different volume fractions
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Fig.10 The effect of volume fraction on the density

of the composites

220

-

HA#SR/(W-m™ - K
8 D 0
U [=] W

[

[=3

(=)
T

14.75 30.00 44.26 59.02
BB %

11 AEGRLSBAEE/ FESHRERNRSE
Fig.11 In-plane thermal conductivity of graphite film/

aluminum composites with different volume fractions
A
3 ik

KIS R B AN & T A SBR/ME
BAEE, FEXT R A R ] £ T2 R AR R AT B
D 2o

1) A S SR A AR N 7 17 288 HE
A ARG T TR

2) WFFE e L TR | AR R g AR TR IsF () o A
B/ R A AP RHERE R RZ A R T2 %
4, BB iR B R 640 °C , 4% JE 18 50 MPa, {4
TREFE] 2R 100 min,

3) 1 SRR FL BN 30% B T P9 S R A
K, HM219.71 W/(m-K),

S 2 3k ( References) :

(1] BROTE, X, R 5%, 55 B el B 56 bR ] 2
ST T]. AR AR ,2022,40(1) 140 - 52.
CHEN Z R,LIU C,XIE Y C,et al. Preparation and research
process of high thermal conductivity metal matrix composites
[J]. Powder Metallurgy Technology,2022,40 (1) :40 -52.

(in Chinese)
(F#EE5 70 T1)



