=HUZSHS|X| X 38 & Xl 10 S pp. 749-756 October 2021 /749

Korean Soc. Precis. Eng., Vol. 38, No. 10, pp. 749-756 http://doi.org/10.7736/JKSPE.021.040
ISSN 1225-9071 (Print) / 2287-8769 (Online)

< | ron

HMolslet Hu|EHA EFE 74t 3t e 21F o= H{E{z2]

A Study on the Selection of Failure Factors for Transient State Lithium-lon
Batteries based on Electrochemical Impedance Spectroscopy

* - * -
olojg", s, WY, YEE

’ = ’

Miyoung Lee"’, Seungyun Han"’, Jinhyeong Park’, and Jonghoon Kim'#

1 Shstu sk F7|1Z2Sta} (Department of Electrical Engineering, Graduate School, Chungnam National University)
# Corresponding Author / E-mail: whdgns0422@cnu.ac.kr, TEL: +82-42-821-5303

ORCID: 0000-0001-8757-547X

* Miyoung Lee and Seungyun Han share equally first authorship

KEYWORDS: Electrochemical impedance spectroscopy (Z17 |85t UIEA 2248 Lithium-ion battery (215 0= HHE{Z]),
Fault diagnosis and prognosis (7% XITh 2 0f|=), Accelerated degradation experiment (71 &3t A&)

Lithium-ion batteries are one of the main parts of electrical devices and are widely used in various applications. To safely
use lithium-ion batteries, fault diagnosis and prognosis are significant. This paper analyzes resistance parameters from
electrochemical impedance spectroscopy (EIS) to detect the fault of lithium-ion batteries. The internal fault mechanisms of
batteries are so complex; it is difficult to detect abnormalities by direct current-based methods. However, by using
alternating-current-based impedance by EIS, the internal degradation processes of the batteries can be detected.
Impedance variation from EIS is verified under accelerated degradation test conditions and normal cycling test conditions.
The results showed a significant relationship between fault and increase in resistance.
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Fig. 2 Randles model composed of ohmic resistance (Ropm), SEI

resistance (Rggj), charge transfer resistance (R), constant
phase element (CPEgg,, CPE,) and Warburg impedance (Z,,)
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Fig. 3 Analysis method of nyquist plot of Randles model composed
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transfer resistance (R.), constant phase element (CPEgg,
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Fig. 5 Analysis method of nyquist plot of a modified Randles
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resistance (R.,), constant phase element (CPE,) and Warburg
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Fig. 8 Experimental procedure of charge/discharge and EIS loop
experiment at high temperature and room temperature
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Fig. 11 Cycle-parameters (a) Capacity, (b) Ohmic resistance, Ropm,
(c) Charge transfer resistance, R, and (d) Warburg impedance,
Z,, plot in 10 intervals, respectively (Cycle 1-101) at 60
degree Celsius
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