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Abstract: To study the explosion risk of thermal-runaway gas of ternary lithium-ion batteries, an experimental
platform for the thermal-runaway gas explosion of lithium batteries was independently built. Based on the risk
assessment theory, the safety of lithium batteries in different states-of-charge (SOHs) was quantitatively evaluated. The
probability of thermal-runaway gas explosion was represented by the product of the ignition parameters of lithium
batteries and the risk degree of gas explosion, the result of gas explosion was characterized by the explosion severity,
and the risk of thermal-runaway gas explosion was evaluated comprehensively through experiments. Experimental
results show that the battery with a high SOC is more likely to cause thermal runaway in a more intense manner, its
thermal-runaway gas explosion range is wider, and the corresponding risk degree is greater. Within the explosion limit,
the batteries with higher SOCs at the same location have higher risks. With an increase in the thermal-runaway gas
concentration in the mixed gas produced by batteries with different SOCs, all the maximum explosion temperature,
maximum pressure, maximum pressure rise rate and explosion risk show a changing rule of first increasing and then
decreasing, and the parameters reach their maximums near the middle value between the upper and lower explosion
concentrations.
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TESEBAE RS B BE, A Bty Xof a8 U T M A
BN 110 "CLA L, ARG IR URTER AN SRR
AV e RIS SERR G HEA T 2B, R Bk
563t B IR A, R m— e U SR AR P
i LA RAUEE TG, DI ARBERE AR
PR PS50 N T PR . AR HILANBR R i
X K BB EPEI TR E , O MR D PR A
BrEGR AR . ] 60 W AR E DAY ELTR
HLEX E R AT INA, B SR R AR, —
BRIAE R A, S RICH] i, it ik
PR K L A P i R D T R, X
AR R R | A PR N AR AT
S AU A TIESY, IR E 75 20 A A
fiE AR P AR s R Sl TR R A
NS, AT LUAS B[R BE A TR & U
TR IS



%2 K,

S IHR LI SR KU A 327

3 WIEFR5iTiE

3.1 fERMPARERIE

FE LRI P SRR P, A R o B T
BRI T, 3K — B 2 R A 4R
Kiwo AR SOC P e b /e 8 A aed Al o i b ) R T
TLRE MU A e 28 AL & 2 s o A5 2
FTOFHI, At 2 v T R B A T B T e A
Thie, ML AITIVE , RS T B INMEEE -7,
TREE I H BN BT R FHRRE BT, IO TR
SITIVE, M N ERAERGIRLEE B SR Az <M
FIDER 53 PR IE Y, [T APt 3 #0843 B el T T
IR M SE RN, AR NIRI AL, Wi
KBS, b s T e, S AR N AR

WIE=VEI NS
600
L ——50%S0C
so0k ——70%S0C

I ——100%SOC
400+

& 300}
=
= 200k

100F

700 200 300 400 300 600
s 1) /s
() AR A SOC HaL ity K 1 i A5 Ak

——50%S0C
0.6 ——70%SOC
——100%SOC

014b——a—

0 100 200 300 400 500 600
A [i)/s
(b) A [RISOC HiLit [ ) 1k
B2 R[ESOC THRtLEE. EHTL ML
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different SOCs
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