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Effect of Inelastic Deformation on Thermal Property of Aluminum

Based High Thermal Conductive Composites
Containing VGCF-CNT Filler
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Abstract — This paper evaluates the reliability of an aluminum based composite

including vapor growth carbon fibers (VGCF) and carbon nanotubes (CNT). The

composite is fabricated using spark plasma sintering and has high thermal

conductivity. For the reliability evaluation, the correlation between the inelastic

deformation and thermal conductivity is discussed with both experiments and

simulations, which are conducted using the finite element method and Nan model. In

the experiments, the thermal conductivities are measured before and after tensile

tests. Both the simulations and experiments show that the thermal conductivities

depend on the inelastic deformation of the composites.
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Fig.1 Procedure for fabrication of the composites.

Fig. 2 SEM image of VGCF-CNT filler.
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Fig. 3 Schematic figure of the composites.
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Fig. 4 Thermal conductivities of the composites.
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Fig. 5 Geometry of specimen.
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Fig. 6 Relationship between thermal conductivity and

mnelastic strain (matrix).
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Fig. 7 Relationship between thermal conductivity and
inelastic strain (30% of VGCF).
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Tablel Thermal conductivity of materials.

Material Thermal conductivity, W/mK
Aluminum 230
VGCEF axial direction 2000
VGCEF radial direction 10
CNT axial direction 6000
CNT radial direction 10
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Fig. 8 Analysis flow chart considering debonding and void

in the composite.
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Fig. 9 VGCF-CNT network model for FEM.
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Fig. 10 Effect of the debonding with void on the thermal

conductivity of composite.
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