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Study on the Interface and Thermal Conductivity of Aluminum
Composites Reinforced Carbon Nanotube Sheets

Dae Young Kang*, Sook Young Moon*, Young Heon Kim**, Jun Yeon Hwang*'

ABSTRACT: In this study, the metal composite with a carbon nanotube sheet laminated on aluminum was
manufactured using Spark Plasma Sintering (SPS), and the thermal conductivity and interface microstructure
according to the direction were analyzed. Wettability was improved between aluminum and carbon nanotubes through
surface treatment using oxygen plasma treatment, and it was confirmed that an oxygen functional group was formed
on the surface of the carbon nanotube sheet. Thermal conductivity of the in-plane and through-plane of the
manufactured metal composite was 201.7 W/mK and 149.19 W/mK respectively. The formation of an intermediate
layer at the interface was confirmed through electron microscopy, which directly affects interfacial bonding strength
and thermal conductivity enhancement.
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Fig. 1. Raman data of pristine CNT and plasma-treated CNT
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Before

Fig. 2. Dropping DI water on CNT sheets before and after
plasma treatment
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Fig. 3. Thermal conductivity of sintered aluminum at 570°C,
600°C, and 630°C
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Interface

Fig. 7. (a) TEM image of the interface between aluminum and a
carbon nanotube, (b) FFT pattern in the carbon region,
(c) FFT pattern in the interface region, (d) FFT pattern in
the aluminum region

HAADF

Fig. 8. STEM image of the interface between aluminum and car-
bon nanotubes, (b) EDS mapping of the aluminum
region, (c) EDS mapping of the interface region, (d) EDS
mapping of the carbon region
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