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Abstract:

Japan Aerospace Exploration Agency (JAXA) developed piggyback satellite named INDEX. We
applied lithium-ion secondary battery based on pouch cells for the satellite. The cell is designed using
manganese oxide for the positive electrode and graphite carbon for the negative. The electrolyte for the
lithium-ion cell is dissolved by organic solvent. Due to this configuration of the cell, the cell expands under the
vacuum conditions. Since the expansion increases the DC impedance of the cell, we observed the degradation of
the performance under vacuum conditions. In order to prepare the battery which is tolerant against the vacuum
environment, the pouch cells were potted with resin and reinforced by the aluminum housing. More than 3,300
cycles of the charge/discharge performance was confirmed. We also tested the tolerance against the radiation
using bare cells, and observed no degradation of capacity.

Through these experiments, we confirmed the appropriate performance of the lithium-ion pouch cells

for the operations of INDEX.
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FOFEEA~OE A 2 B LB AICE, TACHBMERE.  Table 1 Specifications of 3Ah lithium-ion cell.
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Shp. TITH. TAGOBREICH LTAEEERER | D% | Negtive | Graphite Carbon
AR A EM Lm0 THRET D, Rated Capacity 3 Ah
Weight 75¢
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Fig.2 The lithium-ion pouch battery.
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Fig.3 (a) Uralane and (b) epoxy potting

b)

samples for the vacuum endurance test.
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Id Table 2 OEFICB N THEEHEEFRERLFE  Table2 Test conditions for the charge/discharge cycle test and
ML, BLOBRREE TR LTz, BUNHI  the capacity measurement.
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Fig. 5 Trend of the end of discharge voliage

(EoDV) for the irradiated cells.
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Fig. 6 (a) Charge and (b) discharge curves of

the capacity measurement

irradiation test.
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Fig. 7 Trend of the EoDV for the uralane potting

samples.

Fig. 8

Uralane potting sample under the

vacuum condition during the charge/ discharge

cycle test.
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Fig. 9 Trend of the EoDV for the cells potted

with uralane in an Al case.
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FRROBRBFERE L RNy T o TR Table 3 Specifications of the lithium-ion batteries.
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