Chinese Physical Society
Mﬂ#ﬂ Acta Physica Sinica

Institute of Physics, CAS

BRI EMRER
IHdE IH AR KAH AARAL &Ik Fi

Progress on the failure analysis of lithium battery
Wang Qi-Yu Wang Shuo Zhou Ge Zhang Jie-Nan Zheng Jie-Yun Yu Xi-Qian Li Hong
5| 5 & Citation: Acta Physica Sinica, 67, 128501 (2018) DOI: 10.7498/aps.67.20180757

7E 25 1% 3L View online:  http:/dx.doi.org/10.7498/aps.67.20180757
24 11 4 %5 View table of contents: http://wulixb.iphy.ac.cn/CN/Y2018/V67/112

AT RERCH B B S &
Articles you may be interested in

BT A AL S B B r v 2 RS A L T AL TV
Multi-scale modeling and its simplification method of Li-ion battery based on electrochemical model
PP 27 4%.2017, 66(23): 238801  http://dx.doi.org/10.7498/aps.66.238801

TERR BT BoOg Xt Lip 3Alg.5Tip 7(POy )3 [E] 44 HL AR 57 25 1 FEL 5 R () 5 ]
Effect of lithium-free flux BoO3 on the ion conductivity of Li; 3Alg.3Ti; 7(PO4)s solid electrolyte
VP 2E4%.2017, 66(20): 208201  http://dx.doi.org/10.7498/aps.66.208201

BT Lt IE AR KL Lio FeSiO, 1) #4544 5 s e ik
Electronic structure and transport properties of cathode material Li;FeSiO, for lithium-ion battery
YE = 4.2015, 64(24): 248201  http://dx.doi.org/10.7498/aps.64.248201

BT FURL TR 55 (i 70 77 R ) AR B P vl A 5 o B

Modeling and failure monitor of Li-ion battery based on single particle model and partial difference equa-
tions

PP 22H%.2015, 64(10): 108202  http://dx.doi.org/10.7498/aps.64.108202

LiCoOy FHLIH IR i £ AL AADLAR K B AL S A% a4 i it

Simulated annealing reconstruction of LiCoO, cathode microstructure and prediction of its effective trans-
port properties

VP22 4%.2014, 63(4): 048202  http://dx.doi.org/10.7498/aps.63.048202


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml
http://dx.doi.org/10.7498/aps.67.20180757
http://dx.doi.org/10.7498/aps.67.20180757
http://wulixb.iphy.ac.cn/CN/Y2018/V67/I12
http://wulixb.iphy.ac.cn/CN/abstract/abstract71145.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract70935.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract66113.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract64068.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract57995.shtml

) I8 ¥ 48  Acta Phys. Sin.

Vol. 67, No. 12 (2018) 128501

R ARM I SMRAER"

FHEY ERY ARY

rAFY

ALY BV 20

1) (FERA BT, 65 100190)
2) (K H et se BRI b, BB 213300)
(2018 4E 4 A 20 HYEl; 2018 4E 5 A 2 HUk BB R )

R AE T m A A7 I R TR 2 D RE MR AR AR, B R (WK MR A A Y BEAE K W)
SEH BT PR IR R AR IR AESE, T R T B A A A P PR RE L — S TR A,
M 2R RGHAT HERA 2 W 4R TR AL B B A SR RO AT 1 3 A 55, XA vk e SR T AN B AR R B R AT IR
R N T At HRN A Z B i R 0 M, AR SR R SR R0 T AR S R BBCR B R AL A A
B I HTIRURE S R RS 5 THTREAT TR, A B e e Sl [ R R SR A SR K A S B AR AR AT .

IR A, SRR T
PACS: 85.40.Qx, 82.47.Aa, 88.05.Hj

1 EEIMRR DTN

1991 4F B i b Ak 2 B 1 e il i) 1 DK,
AT AR v H P R BB R R L AT AR A
BN E TN B A S i R R 2 —, IR
F AL FL Tt i 21 22 N0, v 2 T B sl T
B B AT E . AR E. JBAE 5L, HUE 6 Re
SRR R AR L B IR R P A PR R 4
B Pk R T BRI . (B SR R
YRIRATT, 7= i B A A B A 7 R R AL B SR b
GB3187-82 H1 7 = “IRAK (W) F=fh ek F
SEMITIRE. XTAE S =0, 8 RO R R
A SR T AU IR, T HL A Ff B A 22 4 B A
LR b P 2R A i P R R 5 1 A 5 DR IR S B
T R R B P i S T e b g 2 ik 3
SRPR: —RRERRRRL, — KA etER,
WP 1 TR, P RE R AR 1) A R 0 1 BE A A 2
i1 FH R AAE G b, A 25 fE R kK« g
WA dn i (R e RE 22, — 2. 5 A . J K
TPERE I IREE; 2241 SR ACHR ) 2 20 H vt el T 5

DOI: 10.7498 /aps.67.20180757

AZHECE M, WA RAT € %A KR R AL,
RS ER TS N SEN I IR N GHEN 71 S 7%
H AT AT T AR IR T IUA MR AR B )
By O SRR R, IR SRR BT
ZEr it e I R At BRI R A B 4
KA ).

« FEHK
s BEREGTR
cHERHE
s BRSHE

« X

- B2
- R (HE)

1 F DL e R R 2
Fig. 1. Classification of common lithium batteries’ failure

behavior.
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Fig. 2. Roadmap of energy density development for
lithium ion batteries in 1990-2025 [*].
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Fig. 3. Internal failure mechanisms of the lithium batteries.
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Fig. 4. Failure analysis process for a battery capacity fade mechanism.
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Fig. 12. Characterization and analysis techniques of common internal failure points in lithium batteries [1°].
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Table 1. Domestic current standards about lithium batteries.
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Fig. 13. Comprehensive analysis facilities for energy storage (CAFFES) of Institute of Physics, Chinese
Academy of Sciences.
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Fig. 14. Application of (a) in situ transmission X-ray microscopy, (b) X-ray computed tomography combining

thermal imagery technology and (c) in-situ transmission electron microscope for lithium battery analysis [17-19],
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Abstract

The failure problems, associated with capacity fade, poor cycle life, increased internal resistance, abnormal voltage,
lithium plating, gas generation, electrolyte leakage, short circuit, battery deformation, thermal runaway, etc., are the
fatal issues that restrict the performances and reliabilities of the lithium batteries. The main tasks of failure analysis
of lithium batteries are to accurately diagnose, which is vital for revealing the failure modes or failure mechanisms.
These information has profound significance for improving the performances and technology of lithium batteries. In
order to have a comprehensive understanding of the recent progress on failure analysis research of lithium batteries, the
failure analyses from the respect of definition, phenomenon, reason, analysis content, process, difficulty, etc. are briefly
reviewed. We hope this review will helpful to the researchers engaged in the field of failure analysis as well as battery
field.
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