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ABSTRACT: Objective To study the discharge performance of a certain type of military square lithium—ion battery
under low temperature conditions. Methods Lithium—ion battery was charged at room temperature referring to standard GB/
T 18287, and the discharging performance was tested in the low—temperature test chamber at a set temperature and the
results at different temperatures were fitted to the accelerated model combined with Arrenhenius equations. Results The
discharge capacity of battery decreased with the decrease of temperature, and the discharge capacity of the battery
at =30 C was equivalent to 20.9% of that at room temperature and could not be discharged below —40 C at 2.5 V cut—off

voltage. Conclusion Through the discharge performance test under low temperature conditions, and modeling for the
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temperature and discharge capacity, the results showed two linear fashions between the reciprocal of absolute temperature

and the logarithm of the capacity from 25 °C to =35 C.

KEY WRODS: military lithium—ion battery; low temperature environment; environmental worthiness
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Fig.1 Testing equipments for battery charging and discharging
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Fig.2 Battery discharging graph at different temperature
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Table 1 Battery voltage states and discharging capacity at different temperature

ZENAAY Z i/ (mA +h)
WRAREC e W ol CCERIE o RmGER) b
30 min(£7R)
25 4.056 4.055 3.796 3.184 3.186 596.2 580.5
10 4.071 4.069 3.791 3.215 3.223 603.4 548.8
5 4.042 4.043 3.782 3.197 3.304 597.4 517.2
0 4.038 4.035 3.754 3.187 3.267 591.3 4939
-10 4.067 4.067 3.512 3.376 3.421 587.3 408.3
=20 4.051 4.051 3.483 3.381 3.572 601.2 293.6
=25 4.038 4.036 3.375 3.346 3.614 584.6 197.3
-30 4.054 4.053 3.297 3.514 3.687 614.3 125.6
-35 4.046 4.047 2.869 3.577 3.784 607.4 57.9
-40 4.061 4.058 - 3.587 3.963 597.6 -
-55 4.049 4.047 - 3.621 3.951 591.8 -
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Fig.3 Consequence diagram for Electrode interface at successively

colder states
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Table 2 Parameters for temperature and capacity
. N ZERORFER POHIXT
TR/ T/K (1/T)/K L/ (mA +h) " lg P
25 298 0.003 356 580.5 96.75 -0.014 35
10 283 0.003 534 548.8 91.47 -0.038 74
5 278 0.003 597 5172 86.20 -0.064 49
0 273 0.003 663 493.9 82.32 -0.084 51
-10 263 0.003 802 408.3 68.05 -0.167 17
-20 253 0.003 953 293.6 48.93 -0.3104
=25 248 0.004 032 1973 32.88 -0.483 02
-30 243 0.004 115 125.6 20.93 -0.679 16
-35 238 0.004 202 57.9 9.65 -1.015 47
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Fig.4 Fitting result for battery failure at low temperature
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