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Abstract

The safety of lithium-ion batteries has seriously hindered the popularity and development of new
energy vehicles. This paper takes the pouch-type ternary lithium battery as the research object,
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and through the high-temperature heating thermal runaway experiment, analyses and researches
the evolution law and coupled mechanism of the four multi-dimensional parameters of battery
temperature, voltage, resistance, and gas-producing expansion during the high-temperature
thermal runaway. The results indicate: 1) T1 is the highest temperature measurement point in the
early stage of heating battery and can be taken as the temperature monitoring point in the early
stage of thermal runaway. While temperature measurement point T3 with the highest tempera-
ture in thermal runaway can better reflect the battery temperature change during the whole
thermal runaway process. 2) The voltage decreases slowly with rising temperature, drops sud-
denly by 0.27 V at 190°C, and then plummets to 0. While the resistance shows a trend of slight de-
crease and then increase and then decrease with the temperature rises. 3) The battery center is
the earliest and largest expansion position, and the expansion can characterize the gas production,
rupture and venting, and injection phenomena of TR; the first occurrence and the decline of the
expansion signal are earlier than the sudden rise in temperature by about 3500 s and 1700 s, re-
spectively. Expansion is a faster and more accurate early warning signal of thermal runaway than
voltage and temperature.
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Figure 1. High and low temperature squeezing and needling integrated machine for batteries
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Figure 2. Measurement points for temperature (T) and expansion (X)
B 2. SR (T)FNRAK 2 (X) 89N E L

3. /R5HE
3.1. EWIMRIHT

3 B B L A AR SR I R BB, TS, IR IR T () A
JZHK: (b) BEEAFG () MBI R (d) B AMIES KRB KR, HBUNHS: (e) RREmi,
KR (F) WIS, b PR . b2 AR AT &, BEJE AR A A BSOS I S, A
AR S R BUE AR AN ST AT K . 2 A AR B — e R R, AN ST T HE AR, ALIEL 3(b)
AR, HL AP SE R R IR A B A IE R AR - (] BB S AL o FL R R B v vt P R PR AR B R A
o PR Ve o R Wi /B S S RIS e p S R A (U S R SRR Y i i 25 A TP A
(1 o) 05 E 1] A1 S At A BROR A, AR P B T A O S ) AR, PRI A O L it S ISR BB ) K
B, KRS B R 7 R AR R RIZIRERE . BEAE Rt N A VR R R SE SR, A
BB S, KR MEHIHE, BT R SR .

DOI: 10.12677/met.2024.133024 196 PR LR S HEAR


https://doi.org/10.12677/met.2024.133024

Figure 3. Experimental process for thermal runaway of pouch-type ternary lithium-ion battery
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Figure 4. Battery temperature changes during thermal runaway at different measurement points
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Figure 5. Change curves of temperature and temperature rise rate of T3 measurement point for lithium battery
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Figure 6. Change curve of battery voltage during thermal runaway process
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Figure 7. Battery resistance change with temperature during thermal runaway process
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Figure 8. Expansion displacement curves of aluminum-plastic film shell during thermal runaway process
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