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Abstract: Small synthetic aperture radar (SAR) satellites put new requirements on the energy storage batteries
such as lightweight and high power. However, existing batteries for SAR satellites are unable to meet the demand.
Therefore, it is urgent to develop high-specific energy and high-power lithium-ion battery technologies for small SAR
satellites. In this paper, the LiNi,Co,ALO, (NCA) materials, which possess both capacity and power performances,
are used as the cathode materials, and mesocarbon microbeads (MCMB) materials with high capacity are adopted as
the anode materials, with which the capacity and specific energy of the batteries are significantly improved. By
optimizing the cathode electrode surface density and the electrolyte dosage, the power (=10 C) performance of the
batteries is guaranteed, the electrode area and post battery diameter are increased, and the temperature rise of the
battery can be controlled within a safety range when the discharge rate is large. In this paper, a hermetically sealed
lithium-ion battery with both high specific energy and high power is prepared. The rated capacity is 20 Ah, the specific
discharge energy achieves 180 Wh-kg " at 1 C, the discharge capacity retention at 10 C is 96.24% of that at 1 C, and
the continuous discharge power reaches 2 000 W+kg ' at 15 C. The lithium-ion battery can meet the power supply and
distribution demands of small SAR satellites.
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Fig. 1 Specific capacity of NCA coin cells and SEM image
of NCA materials
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Fig. 2 Particle size analysis of NCA materials
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Tab.1 Parameters of different graphite samples
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Fig.4 Discharge and temperature curves of three

graphite anode batteries at 10 C
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Fig. 5 Discharge curves of batteries with different

cathode electrode surface densities at 10 C
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Fig. 6 Discharge curves of with different electrolyte dosages
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Fig.7 Voltage-temperature diagrams of 20 Ah lithium-ion

batteries in three sizes at 10 C discharge
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