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Research on the Thermal Runaway Characteristics of Lithium Iron Phosphate Batteries for Mining During Overcharging
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Abstract: With the widespread application of lithium-ion batteries in underground mines, the safety issue of mining batteries has

The thermal runaway characteristics of large capacity lithium iron phosphate batteries for
mining were studied by overcharging tests of 200 Ah LiFePQ,/C battery cell and battery module under different overcharging

C). The results show that the thermal runaway behaviors of the lithium iron phosphate batteries are

AR B AR Y 2 4 it F )

shell expansion, slow flue gas injection, and violent flue gas injection with subsequent natural cooling
As overcharging rate increases. the overcharged capacity required in each stage gradually decreases. The temperature after

thermal runaway of the battery can reach up to more than 400 °C, and the maximum temperature in the battery module test is

Thermal
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significantly higher than that in the battery cell test. High temperature will pose a severe challenge to the safety of underground
runaway chain reaction of mining batteries still need further study
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mines, and corresponding cooling and protective measures need to be taken. The thermal runaway effect of overcharged battery
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in the battery module does not cause thermal runaway reactions of adjacent batteries. The critical conditions for the thermal
Lithium iron phosphate battery for mining,

* Wi EH

1E&

2025-07-01
Ao

T X 45

MY E L. SR, 4B 1 it B A A AL F A R B
163.com

3 i IR
Y Jo s A 55 28l

High-

&1

Overcharge,
T R 2RO L., TR NI, B E R
FEY

], 38 KA 2% . — BB il & AR T R 3 K
B ERPEFH, 23X T A D IR R R A
F L PR R T 1L R 22 4 P R L A% G R e B
8T A B R A R Y 1 42 A R (]
B - P P 4R S G L R T LA
W A5 R R Sk . T PR e S A S B 1

% 1

iof e R A M SR R T L e
TR — R T B AR B B35 I 1 T 3% Fu i 9
1982 ) B L PSR O ROAF RO B TR , 2 9 Sy 1 A L A I

E-mail: liujunning1011 @



X ETLVF TR B R i A R K EHERAR]]F LR S A ,2025,45(10). 237

WA DR L AE S B A rp A ) R b 28 4 i) T AR
it A4 L Yt R VR 19 S B I B0 AT R R A AT, 5 G Al 45
S5 ) R BROR R A T Xy, AR R T I, R
FEFESRIEME SR I T T A A AR A B MR oK, A
Xof v Tk PR A SR I A2 B A WA BT H
ARME B AR T 51 & R RIS B, B4, B ETIE
T T AR Rt VR P R Bh 1 A E R ARG 1R L
M Bl A A AT AR FH 51 R BRI . TR
XoF T G R L R T T e (A DG T 1 AR
RAE R R e B M A . YT, 0 A U
r R, L I K v T 3R 100 B £E 7 LR — BRpE
Pl 5 7 45 5 S0 F b o e F A 5 T L R b A
FARGR AT RES ] A b Bl e, Bk,
G R 3 7 R R L Tt A G AR
HEFLHE,

H Hi . W58 N 5 T 4R B Rt 1Y) o T AR
FEAT R AR P S AT R T KR o TAE.
RBEPRAFE BESE T o0 FL ML Y 5 R L VR AR AT
SER RIS T AR B R SR R T e
il 28R R, B H5 B R IR EE 8K s REN Dongsheng
ST T T 2 - B A T e
R, 2% TR 3 I o ft IO R0 R DA e O R A 5 e i
JOT 1) BRI AE Ao 3 LI ) BT R T RS 43 B R 5 [ A
A3 BT T AS R0 A A T B R B f b A 78 H 2R RBL
B, DA Ay e b 74 B SR R RS 1 4 Ak 51 & H b B R
FERIP A LB N &, ZENG Ganghui M #F 58 T
A PRk R AT B AR S H T RO R R L 45 2R
2 W3k 70 H 25 TR I R B A2 E A S E R SET R
B 19 A5 4k 52 MR K; WANG  Congjie %M,
HUANG Lyuwei 281 F1 LEISING R A 21930 Wy
F b o FELOBR S L TR A A AT N AR S R
M) Rt 1 PR 45 AT R s o 78 P I B B T AR A O
S PR AR I R

ARG IR R R etk B E
TR AR FE AR T R L B R M R e
JH BB EE b, X6 T R A LR R R S ) AF 5 AR X
Beb . T R BT U I T X ARt 4
BEXT W PRI A 1) 2 A ST AR AR T aria ). HAT e
T AV KRB AR A 230 Ah, K& &7 i
P4 ABE AT, 225 /NS0
HL Tt A EE T R, G, AR SC UM TR T L R
Z¥4E 200 Ah B R 2k A H Tt R L H b AR B S F 5 X
ZIFRAR AR T (0.5 C.1 C. 1.5 O it
70 FL A 3 5 et 3% TR R R F R P R

S0 W I A R W R R L R T ) AR R L LI
3R T LT R R R R T Y 2 i
EHEMS %,

I RN ERRBR T F

1.1 REEEESNIK G *

WSS 42 8 FHJ7 8 LiFePO, /C H i, Hy, 1 2
R SF A 384 mm X 145 mm X 57 mm, AR &
200 Ah,bRFREIE 3.2 V. HE b fo 0 TAF IR T R
—20~40 °C, R T WU R4 & W W2 4 41 Fi v
OB P47 R, SR 100 A 0.5 C) 200 A(1 C),300
ACL.5 C) HL I X H 3l PR L K et A5E e 30 47 0ok 72
H o o AR e A 4t 56 (ST b A e v A B
A AT T

P10 BT it B | s A e, DA R B
TR 23 A P 78 T B R G S e v Y
T3 b, AE H I fie A TRT A O o7 R — A A
ML IR BEIC N T, 7ER BB o FE g, 3
e AR O HERCE , B S R e BLIE 2 7R R e
b 14 S5 AN T 1 R0 67 A3 A1) B O A R A IR I
KT Ty Tys Ty,

el
[ ]
(a) H#EK
ol
[ IS . [
‘, o
q 2* 7‘2—3 D
, o}
o - :
o
(b) HEHELR

E1 EFTREERARBIHA

Fig.1 Lithium ion battery and thermocouple distribution
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Fig.2 The test phenomena of thermal runaway
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Fig.3 Infrared images of overcharge test for battery cell
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Fig.4 The variation curves of surface temperature and voltage

of battery cell with time under different overcharge rates
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Table 1 Experimental parameters of batteries under various overcharge rates
i FE LA R t1/s ty/s C,/Ah C,/Ah T,/C T./C T max/C Vi/V
0.5 C 1030 2 425 28.6 67.4 47.5 108.0 271.3 5.3
1C 498 1067 27.7 59.3 46.0 110.0 317.2 5.8
1.5 C 307 667 25.6 55.6 46.0 113.4 348.0 5.9
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Fig.5 Infrared images of overcharge test
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for battery module rate overcharge condition
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Fig.6 Temperature curves of battery modules

under various overcharge rates
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