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Lightweight/Long-Life Battery for Automotive Use (Lead Battery Compatible)
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Abstract

We have developed a lightweight automotive battery for motor racing. Its weight is reduced to less than half that of a lead acid battery.
Our battery is designed for use with the current alternator and other electric components in a race car. Therefore, it can easily be used in
place of the current automotive lead acid battery.

Our battery consists of mainly lightweight lithium ion batteries reverse-connected to a nickel metal hydride in order to keep it fully
compatible with lead acid batteries. Also, our battery is attached to an electric circuit for balancing the two kinds of batteries and a safety
unit to protect against deep discharge and overcharging as a battery management unit. Therefore, our battery has high reliability

together with long life.
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Fig. 1 Voltage behavior of Ni-MH battery
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Fig. 2 Voltage behavior of Li-ion battery
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Fig. 3 Relationship between generator and battery and parts of automotive
usage
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Fig. 4 Principle of charge
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Fig. 5 Principle of discharge
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Fig. 6 Voltage behavior of development battery
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Fig. 7 Comparison lead battery with development battery
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Fig. 8 Comparison between development battery with safety unit (Right)
and current lead battery (Left)
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