Development of 3W/mK thermal conductivity composite for energy storage system in electric vehicle
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Abstract 

EV market is rapidly growing up, therefore it is interested environmental friendly industry of future.
Performance of EV depends on high performance battery, motor and charger. High power battery for EV must have long life and safety. The most important factor for life and safety of battery system is thermal management.
In this study, we developed materials of heat sink and housing for thermal management in battery system. We developed thermal conductivity polymer composite for alternative metal. Thermal conductivity materials are applied to heat sink for heat dissipate, thermal interface and heat pipe of heat exchanger.
Key technologies of thermal conductivity composite are dispersion, orientation, network path and molding technology of fillers. These filler control technologies determinate the performance of composite.
Battery housing is manufacture by the high performance thermal composite with carbon fillers. The high performance thermal composite usually has low mechanical properties. But, we developed superior composite with mechanical and thermal properties. The developing composite has a specific gravity of 1.3, impact strength of 113 J/m, thermal conductivity of 3W/mK and spiral flow of 50.
Also, we carried out modeling for thermal management according to properties of composites. As results, we can suggest to correlate material and structure design.
From this study, it will be possible to manufacture the light-weight and high performance battery package housing.
We plan to analyze the influence of electromagnet shield effect with developing composite during the charging in the future. 
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