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Development of Lithium-ion Battery
for Launch Vehicles
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Abstract

GS Yuasa Technology Ltd. has newly developed 14 V and 28 V class Lithium-ion batteries with the capacity of 10
Ah in order to meet the demands of high environmental durability, superior discharge performance and less main-
tenance for launch vehicles. The batteries have proved that they supply the stable power under the harsh environ-
ments such as random vibration of 29.8 Grms and strong shock of 1,000 G. They are also capable of delivering al-
most the same discharge capacity at wide temperature range from -1 to 55 °C. Furthermore, they enable the
reduction of additional charging works at the launch site because of the low self discharge. In terms of these supe-
rior characteristics, they are also expected to be one of the most reliable power source candidates for the other fu-

ture launch vehicles.
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Table 1 Specifications of Lithium-ion battery.

Items 28 Vsystem 14V system

Rated capacity / Ah 10 10

Nominal voltage / V 28.8 144

Operating voltagerange /V 22.0-320 11.0-16.0

Dimensions  Width/mm 255 255
Depth/mm 199 199
Height/mm 190 190

Mass / kg 9.0 or less 9.0 or less

(a) Appearance (b) Internal structure

Fig. T Outer appearance and internal structure of 28
V system Lithium-ion battery.

(b) Internal structure

(a) Appearance

Fig. 2 Outer appearance and internal structure of 14
V system Lithium-ion battery.
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Fig. 3 1 CA discharge performance of 28 V system

battery at wide range of temperature.
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Fig. 7 Representative voltage profile for 28 V system
Fig.4 Shock stress analysis result for the battery. battery during +X-axis acceleration.
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Fig.8 Representative voltage profile for 28 V system
battery during thermal shock test.
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Fig. 9 Changes in remaining discharge capacity
during long term storage of 38 °C.
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