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Experimental study on explosion of 100% SOC 18650

lithium-ion batteries under different initial pressures
LIU Quanyi, YI Xiaoying, HAN Xu, LI Zekun, WANG Donghui
(College of Civil Aviation Safety Engineering, Civil Aviation Flight
University of China, Guanghan, Sichuan 618307, China)

Abstract: In order to further investigate the mechanism of the fire and explosion hazards of lithium-ion batteries
caused by thermal runaway during civil aviation transportation, this paper presents the design and construction of a
confined-vessel-based multi-parameter experimental platform for lithium-ion battery explosion. Under the different
initial pressures of 96 and 61 kPa, the electric heating technology was utilized to trigger the explosion of the 18650
lithium-ion batteries with 100% SOC. The typical parameters such as explosion pressure, response temperature,
gas components and concentration, were measured and analyzed. The results show that the initial environmental
pressure and the number of batteries have a key effect on the fire and explosion disaster of lithium-ion batteries. Un-
der 96 kPa, the explosion was more intensive and more heat was released. Under 61 kPa, the explosion time was

longer and the response temperature was higher. Besides, more oxygen was required for the explosion of lithium-ion
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batteries and as a result more carbon dioxide and carbon monoxide concentration accumulated.
Key words: civil aviation safety; initial environmental pressure; lithium-ion battery; response temperature; explo-

sion pressure
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Fig. 2 Layout of lithium-ion batteries

2 XRHEREHH

21 @BEFHEBRIRHERESR
TEVIRATE J1 43 510 96 1 61 kPa A% PSR BERECR IR T L 300 4 4 1009 SOC #1857 H 9k 438 5 72
b A BE Rk A1 3 PR

[ 96 kPa 200W 100% SOC] [=— 61 kPa 200W 100% SOC |
800 |
n r\
600 | ciik
fonf L -
E 400 & 400}
v ___/) - /
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160 180 200
A [Al/s A [Al/s
(a) B #LTEO6 kPall I8 )% (b) BA~ 48 L Tt 726 1 kPaly I &
800 i ssipama = 61kpaiiA
—@—96 kPak jthiB|
F T | |—@— 61kPaiithB
700 igglﬁgag i 800 [ & 61 kpatiitic
—W— 61kPatEthD
600 |
I 600 |
o 500 g
400 | i
g I8 400
300 f
200 | 5650 L
100 |
0 100 200 300 400 500 600 0 100 200 300 400 500
[/ A A]/s
(c) 1944 e, M FE96 kPall'y if & (d) -4 e b 7E6 1 kPalf iff &

B3 A4 4D 100%SOC 48 B F H it ok 1 ith 44 38 B o &%

Fig. 3 Body explosion temperature variation curves of one and four 100% SOC lithium-ion batteries
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Fig. 4 Explosion pressure variation curves of 100% SOC 18650 lithium-ion batteries
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Fig. 5 Explosion temperature and pressure variation curves of lithium-ion batteries
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Fig. 6 Gas concentration variation during explosion of 100% SOC 18650 lithium-ion batteries
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