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Abstract: This paper explored the NCM811 battery as the main research target, focusing on
its battery performance under normal working conditions. Specifically, its discharge
performance at different ambient temperatures and discharge rates, including battery capacity
changes during the first and 2000th cycles, and the voltage curve of the battery were
obtained. Then, we compared the results with those of the NCM523 and the NCA batteries. At
the same time, due to the thermal safety problem of the NCM811 battery, its voltage and
temperature rise under thermal runaway conditions were explored, after which its temperature
transmission law was summarized and compared with the experimental results. From the
above investigations, we discovered that the NCM811 battery had excellent rate charge and
discharge performances under normal working battery conditions, with the battery capacity
being well preserved during high-rate charge and discharge. We also discovered that in terms
of aging, although the NCM523 battery and the NCA battery showed battery-capacity decay,
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while the NCM811 battery showed obvious capacity decay similar to the NCM523 battery, the

capacity of the NCA battery hardly changed. In terms of high-and low-temperature discharge,

however, we observed that the heat production of the battery at a low temperature was higher
than that at a high temperature. Under the ambient temperature of 100%, although the
temperature rise of the NCM811 battery was the most obvious, with great thermal safety
hazards being observed, the temperature rise of the NCM523 battery and NCA battery was
relatively gentle when the battery thermal runaway occurred, with the battery voltage suddenly
dropping to 0 V and the temperature rising to 1200 K in a short time. Besides, only in the part
where thermal runaway occurred did the temperature change significantly with time, with the

temperature in the rest appearing constant. Therefore, compared with the experimental

process, the thermal runaway trigger time of the simulation process was later, the temperature

rise was faster, and the maximum battery temperature was lower.

Keywords: lithium-ion battery; voltage curve; temperature rise curve; thermal runaway
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Table 2 Partial electrochemical parameters of the battery**?
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