rE®E I RKFFR
Faet By J. University of Shanghai for Science and Technology Vol.46 No.1 2024

E S 11007 — 6735(2024)01 — 0001 — 09 DOI: 10.13255/j.cnki.jusst.20230915001

T 511 S O %5 25 e T 4240 TR 5

MR, BB, E F, HEXK, A2z, mERZ

(1959 K% EM5E 85, JEat 100084; 2. BB T K% HUME TR, 3§ 200093)

TE: N RAFRATAZN D 7 kA AR E R 2 5598, FIAN B 455 B R B R A4 d A2
MRS, IR Z I Fotldily A5 A B RITT R WA R T AR, &R B b EAZ5 fo il 5 1o
M T kT T WA ATARRE, JFR A COMSOL Multiphysics 45 A-F & i 5 7 Wb = R—%
WFFBEHA, FRGARAES, RELBE R X TEZOMRS X — 548 L aEn 5 £ 34T
EHMTAL BB AT LAY, VAL R P B E A AR R F A T AL, SIE LA
o ATATAZAR I 69 B AR, AT R ARR AL B T B IATAZ MR AT 0 o 2 A B

KEIE: PR A 42ETF B AR
HFESHES: TMII2 XERFRERD: A

Lithium plating detection of multi-type batteries
based on stress signals
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Abstract: In order to solve the problems of low accuracy and poor real-time performance in the
traditional lithium plating detection methods, the stress signal was introduced to study the mechanical
characteristics of the battery in the lithium plating process, and qualitative and quantitative researches
were carried out from the perspectives of mechanism experiment and simulation. The relaxation of
voltage signal was used to determine the lithium plating threshold of the battery. A coupled mechanical-
electrochemical model of the battery was developed using COMSOL Multiphysics to explain the
feasibility of the method from the mechanistic level. Eventually, through the stress on the capacity of the
differential real-time detection and compared with the experimental calibration of the lithium plating
threshold to determine whether the battery induce lithium plating in the charging process, this indicator
can be realized for real-time and nondestructive lithium plating detection of the battery. The study
provided a new idea for the battery lithium plating detection.
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Fig.1 Stress signal in multi-rate cycling experiment for
lithium-ion battery
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Fig.2 Sampling data in multi-rate cycling experiment for
NCMS811 lithium-ion battery
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Fig.3 Supplementary experiment with constant current
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Fig.4 Stress signals of batteries with different structures
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Fig.5 Test results of the distributed stress
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