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Abstract Manufactured thermoplastic composite materials to replace the metal materials used as
battery housing materials for electric vehicles with lightweight materials. As the matrix material,
nylon 6 which is a polymer material was used. Boron Nitrate(BN), which has high thermal
conductivity, was used to provide heat dissipation performance. The heat dissipation characteristics
of the thermally conductive polymer composite material according to the BN content and particle
size were analyzed. The thermal conductivity value increased as the filler content increased, and
composite materials particle size of 60 to 70im and BN content of 50%, the thermal conductivity
was 1.4 W/mK. The larger the particle size, the wider the inter-particle interface contact surface,
which means that a thermal path was formed. wider the interfacial contact surface between the
particles, and the thermal path was formed. A battery housing was manufactured using the
manufactured thermally conductive polymer composite material, and the temperature change
during charging and discharging of the cell was observed, and the possibility as a substitute
material for the battery housing was confirmed.)
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Fig. 1. Chemical Structure of PAG
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Fig. 2. SEM of BN Particles
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Fig. 3. Diagram of Twine Extruder Process

Table 1. Composition of Thermal Conductive
Composites
No. Filler Grade Filler Content(w/wt%)
1 BN-10 30
2 BN-10 40
3 BN-10 50
4 BN-70 30
5 BN-70 40
6 BN-70 50
7 BN-70S 30
8 BN-70S 40
9 BN-70S 50
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2.2.4 TGA (Thermogravimetric analysis)
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Fig. 4. Manufactured Battery Housing
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Table 2. Thermal Conductivity of Polymer

Composite by BN Particle size
Filler Thermal Conductivity(W/mK)

Contents(%) BN-10 BN-70 BN-70s

0 0.324 0.324 0.324

30 0.626 0.589 0613

40 0.756 0.993 0.750

50 0.992 1411 1.262
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Fig. 6. Temperature Change During Battery Charging
and Discharging
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