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Abstract

In order to truly reflect the safety of flexible pack batteries under a high-temperature environment
and obtain important characteristic parameters for evaluating safety, this paper designs and con-
structs a battery high-temperature combustion experimental system for lithium-ion flexible pack bat-
teries. The composition and main functions of the subsystems, including the heating chamber, electric
heating temperature control system, acquisition and measurement system, battery feeding system
and exhaust gas treatment, are introduced in detail. Based on this experimental system, a study on the
combustion characteristics of lithium-ion flexible-packed batteries at 500°C was conducted. The ex-
perimental results indicated that the maximum temperature during the combustion of the flexible-
packed batteries could reach 954.2°C, with a combustion duration of 53 seconds. The electrolyte and
polyethylene separator were identified as the main components contributing to the combustion of the
flexible pack battery. The experimental system in this paper can test the combustion characteristics
of flexible pack batteries at different temperatures, which provides a new experimental method for
the study of the safety of flexible pack batteries under high-temperature environments.
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Table 1. Experimental materials
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Figure 1. Flowchart of flexible pack battery preparation
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Figure 2. Schematic diagram of high temperature combustion experiment system
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Figure 3. High-temperature combustion experimental system physical diagram
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Figure 4. Physical drawing of heating chamber
4. MABESEHIE

Figure 5. Control cabinet physical diagram

5. {=HItESTHIE

B KA DB RGBSR R G BZ LIRS L —, WEERIR A TSR BEE SR . A SURAA
WERG T HUFRBGIRERERG. BERERGNEGRERS . WERERGRM =REE HR
N 1mm, 100 mm, SIZEKE 3 m [0 K BR3Pt Rt oG 2R BLUR A A kAT N

DOI: 10.12677/met.2024.135047 409 PR LR S HEAR


https://doi.org/10.12677/met.2024.135047

R %

&, [ R B PR EREAT R, CRUE DA P SRR R I A . AR BIR R A,
5 MR /R 2 DAM-3134, SREKEER 0.1%, RAFSIZN 24 Hz, KH 24V H A EBIEMEH, F518
it USB % RS485 4 [ #E i gL 4 2] Fo I HEAT Son FIMRAT o H PR SR A8 R YK i n e i U Al 28 K4
B L R R B R R AR AR, A5 ORRT /R 2R DAM-3152, RAEAIE N 24 Hz, [FEffdE 24 v
BRI AL F & USB ¥ RS485 i di AL B Fa i, H R AR R st I ] 6 B BE
RERG I, BRI R I &R AR R AT B IE S, SCIR i B B AR ML T A 2 3 3 0
SR HTZ) 15 cm &b, SRH 5000 J3{5 2. fciE 60FPS Az 1080P 43 ¥ AR S A (R B HLAT Lt N ZE 184
B4l A I FE A IC SR T

f Fegrgadig )
v

s

Figure 6. Physical drawing of the acquisition module
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Figure 7. Physical drawing of feeding system
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Figure 8. Activated carbon environmental protection adsorption box physi-
cal picture
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Figure 9. Schematic diagram of high-temperature combustion experimental process of flexible pack battery
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Figure 10. Experimental combustion process of flexible pack battery at ambient temperature of 500°C
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Figure 11. Temperature-time curve of flexible pack battery at 500°C
ambient temperature
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Figure 12. Schematic diagram of the specific positions of the left,
middle, and right thermocouples in the heating chamber
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Table 2. Critical parameters of flexible pack battery combustion at ambient temperature of 500°C
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