% 45 £ % 3 4 mod K FF R CARFFER) 2023 4F3 A
Vol. 45 No. 3 Journal of Southwest University (Natural Science Edition) Mar. 2023

DOI: 10. 13718/j. cnki. xdzk. 2023. 03. 018

HEEBHNELFZERTR

B,  KEL, HEY

1. PR RZE T R4 R2EBE, THK 400715; 2. Pimg k2 A T2 RE2:B:, K 400715

WE: BEFTLEEIEIAFETLNMAELAL, ERAWARLIRPHARERBSFELAZ A TEL., K
REREALZRB AR I RARGEHELFRE, BRI TFTERFERFT ZL TR EHK T E D A L TE.
AL G RN LR T wLF e, A5 R2A COMSOL M3 BB HAITTH A, ARIEHESH T
M, af 18650 428 F R AITT EANBE ., BEGAXE, R AHEL FRLERBFTIAADESET, AN T
BAFHBT RO TERRS, MEXBREGHNR, GALRFERRENS T L, wwlTEEBNFH BB X
W, A F R T ARRIBLD S RIF R RKT R G AR

X # W anTak; BFEE; AR COMSOL %4

RESES: TMI12 MHEFRER: A
X E 4 S 1673 - 9868(2023)03 - 0214 - 08 FAAHE (IR A) #5324 (0S1D) :

Research on the Electrochemical Modeling of Lithium-ion Batteries

LIANG Xincheng', ZHANG Zhidong', HUANG Guojun’

1. College of Engineering and Technology s Southwest University , Chongqging 400715, China ;
2. College of Artificial Intelligence s Southwest University , Chongqing 400715, China

Abstract; As an important energy storage unit of electric vehicles, performance degradation and other ag-
ing phenomena of lithium-ion battery are inevitable during the process of repeated charging and dischar-
ging. In essence, the charging and discharging process of lithium-ion battery is a continuous electrochemi-
cal reaction, so the electrochemical modeling method is more accurate and reliable than the equivalent cir-
cuit method. In this study, firstly, the process of electrochemical modeling was theoretically described,
and then the model was simulated by COMSOL software. To verify the reliability of the simulation analy-
sis, the 18650 lithium-ion battery was charged and discharged at multiple temperatures and rates, and the
simulation results was compared with the experimental data. Since the simulation curve is in good agree-
ment with the experimental data, it shows the reliability of the electrochemical modeling method. With
the increase of discharging rate of current, the coincidence rate becomes worse. Consequently, aging and

thermal coupling factors will be considered in the model to ensure a good coincidence rate as the content of
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future research.

Key words: lithium-ion battery; electrochemical modeling; parameter identification; COMSOL software
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