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Application of Industrical Computed Tomography on the Failure

Analysis of Lithium Ion Batteries

LIU Juan

(School of Biotechnology, Suzhou Industrial Park Institute of Services Outsourcing, Suzhou 215128,
China)

Abstract; The failure analysis of lithium ion battery is an important part of quality control and safety
test. Under the premise of not destroying the lithium ion batteries, industrial CT scanning technology-
can be used to observe the poor contact of battery pole piece and unevenly distribution of electrolyte
caused by improper assembly process, gas production and other reasons inside the battery. Thus, fail-
ure phenomena such as increased internal resistance, broken circuit or capacity attenuation occur. In
view of the above problems, the assembly process was optimized, and lithium ion batteries showed
good electrochemical performance. The experimental results show that industrial CT can clearly obtain
the three-dimensional structure information of batteries, and effectively analyze the internal shortage,

which has guiding significance for the quality control and production process of lithium ion batteries.
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Fig.5 The electrochemical properties of lithium-ion batery before and after process optimized



%14 MA4F: Tk CT A4S F ok 5 pabn beg 5 A © 19 -

3 & it

A Tlk CT F A 1 20 R B 1 v it (9 P 0 ok B 0 17 A 280 A 0 5 X L b A7 o0 A . S5 2R R T
b CT A FE A UL EE 1) FL 3t PRy 350 A9 2EL 5 5 00 v 0 8 1940 20 RIS D00 » 0 R Bk B 02 8 B LA ROST . AR B T
b CT FORZ 5 P ES  F M AYRE IC T2 BB B TR A L i o R R e 1 0 25 4 A S AL Ry BIR %o O B o4
T 2R 03 A o RSB RE B 254 () o i AR R T E AT LR R R S RO BN R Z 1A A AL
BRALTE o 2R 01 SR T DX 3 2 A o DA T B L R ) A T A B R R b Y e I a5 R Ay
e T R AT R4 0L P R

SE Wk

[1]SUN Y K. Future of electrochemical energy storage[J]. ACS Energy Letters, 2017, 2(3): 716.

[2]JTARASCON J M, ARAMAND M. Issues and challenges facing rechargeable of advances Li-ion batteries: a review
[J]. Energy & Environmental Science, 2011, 4(9): 3243-3262.

[3]CHO J. Porous Si anode materials for lithium rechargeable batteries[J]. ] Mater Chem, 2010, 20 4009-4014.

[4]RAVDEL B, ABRAHAM K M, GITZENDANNER R, et al. Thermal stability of lithium-ion battery electrolytes[ J].
Power Sources, 2003, 119(121) . 805-810.

[5]YOSHIO M, WANG H. FUKUDA K,et al. Effect of carbon coating on electrochemical performance of treated natu-
ral graphite as lithium-ion battery anode material[ J]. Journal of The Electrochem Society, 2000, 147(4);: 1245-1250.

[6]JYUFIT V, SHEARING P, HAMILTON R W, et al. Investigation of lithium-ion polymer battery cell failure using X-
ray computed tomography[]]. Electrochemistry Communications, 2011, 13(6): 608-610.

[7]JFINEGAN D P, SCHEEL M, ROBINSON ] B, et al. Investigation of lithium-ion battery materials during charge-in-
duced thermal runway: an operand and multi-scale X-ray CT study[]]. Physical Chemistry Physical, 2016, 18(45):
30912.

(8I®AMY 5, EMFRL, TKER . 4. Tl CT FEM IR B 5 & b1 Rk B b A8 00 vh iy i A LT ] AR SRR A . 2013, 41C11) : 96-98.

LOJEJe . MWEM, 408, & XWZEMIEM B 247 00 h sy AL ], 38 8 53058, 2017, 44(6): 43-52.

[10JWANG Q Y, WANG S, ZHOU G, et al. Progress on the failure analysis of lithium battery[ J]. Acta Phys Sin,
2018, 67(12) . 128501.

[11]JLI W S, QIU S Z. Causes for capacity decrease of Li ion batteries[ J]. Chinese Battery Industry, 2001, 6(1); 21-24.

[12]WOHLFAHRT-MEHENS M, VOGLER C, GARCHE J. Aging mechanisms of lithium cathode materials[ J]. Jour-
nal of Power Sources, 2004, 127(1/2). 58-64.

[13JKONG W, LI H, HUANG X, et al. Gas evolution behaviors for several cathode materials in lithium-ion batteries
[J]. Journal of Power Sources, 2005, 142(1): 285-291.

(14]BReaZE, RIS, MK, % RAEWHE TR AR AR E T = £ KM LI B2, 2003, 9(4) . 384-
392.

[15]JHE M, CASTEL E, LAUMANN A, et al. In situ gas analysis of Li, Ti; O, based electrodes at elevated temperatures
[J]. Journal of The Electrochemical Society, 2015, 162(6): 870-876.

(164, Ril, X350, %, #EF oA PR MR L], sk, 2001(4): 403-412.

CI7]ERIE, B, Rig, & fe T b A f b R BUR E A0 ], i, 2011, 41(1) . 26-29.

[18JLI Y, TAKAHASHI M, WANG B F. A study on capacity fading of lithium-ion battery with manganese spinel posi-
tive electrode during cycling[J]. Electrochemical Acta, 2006, 51(16): 3228-3234.

(Frixspit . = 3)



