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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. 5. (a) Charging and discharge curve and (b) discharge IC curves of the fresh and failed LiFePO4/C batteries.

128501-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 67, No. 12 (2018) 128501

(a)

5.00 pm|

(b) Fresh cathode
Fading cathode

Intensity/arb. units

10 15 20 25 30 35
20/(%)

6 F3K LiFePO4/C RHIMAF bl (a) SEM B fr; (b) XRD i
Fig. 6. (a) SEM image and (b) XRD patterns of electrodes collected from the fresh and failed LiFePO,4/C batteries.
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Fig. 8. Interplays among using condition, failure behaviors and failure mechanisms.
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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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