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Abstract: The coupling mechanism of ETSS fields (electro-chemical field, temperature field and
strain-stress field) is a hot spot in the lithium-ion battery design and management researches. A
novel instrument is designed to simultaneously obtain the thermal, electric and mechanical
behaviors of the battery under charge and discharge operations and to further ascertain the
characteristics in both spatial and temporal domains. Conclusion is drawn that the battery
deformation curve has an obvious piecewise characteristic related to SOC (state of charge), and
can be used to aid in the modification of the SOC estimation method for LiFePO, battery. Based
on the test results, the mechanism of battery deformation under charge and discharge is further
investigated and the key parameter of thermal expansion coefficient is identified. The result
shows that when discharge is at a high rate, the battery expands during the initial and middle
stages, then shrinks during the final stage in the edge area, while battery shrinks during the
initial and middle stages and expands during the final stage in the center area, and that when
discharge is at a low rate, the battery shrinks during the initial and middle stages but expands in

the final stage in both the edge and the center areas. These results may provide a basis for

Wk HIW . 2017-03-01,  FEEM . BEEEA989—) B A5k r EGRGEEE B . A . LA SIm, E4WH.
| 5% 7 BE Al 9k R Tl B B 35 H (2011CB711201)
R0 2% H Rt TE] . 2017-06-19 2% Bl . http: / www. enki. net/kems/detail/61. 1069. T. 20170619. 1149. 012. html



5 8 1

KSR A B T - BB A AR S B T R G 2 O 143

theoretical analysis, testing and management of battery ETSS fields.

Keywords: lithium-ion battery; electro-chemical field, temperature field and strain-stress field

coupling mechanism; thermal expansion; key parameter identification
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