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Abstract

Alkaline batteries such as Ni-Cd battery and Ni-MH batteries, which were once the
mainstream of batteries used for space applications, have been replaced by lithium-ion (Li-ion)
batteries. Moreover, weight reduction of batteries has been advancing. Energy density of only
about 50 Wh/kg from one alkaline battery has been improved greatly to more than 100 Wh/kg
provided now by Li-ion batteries.

Although some small satellites and planetary exploration spacecraft need batteries having
smaller capacity of less than 30 Ah and higher energy density, conventional space batteries are
unable to meet this requirement. With Li-ion batteries designed for conventional applications,
energy density has improved up to 170-200 Wh/kg using lightweight aluminum film laminated
to the casing. For space applications, however, heavy-duty construction to withstand vibrations
and shocks at launching and for use under vacuum environments, as well as sturdy fixtures are
necessary for assembly. Therefore, aluminum laminated films, which are lighter than
conventional stainless steel (SUS) but inferior to it in strength, are not applicable. Therefore,
using SUS laminate film to the casing, we have developed a Li-ion cell that is small (10 Ah) but
which has energy density of greater than 100 Wh/kg and which ensures space environmental
tolerance.

Aiming at weight reduction and improved energy density, we developed a lithium-ion
battery using SUS foil and film laminated to the casing. Energy density of 118 Wh/kg was
attained using a smaller capacity battery (10 Ah), suggesting that further improvement of
energy density can be expected by increasing the capacity. Results of charge-discharge cycle
testing and mechanical environmental testing under a reduced-pressure environment indicate

that this battery is adequate for space applications.
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