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This study examined the stress that the spike current gives to the battery.

From the cycle life test, it was found that the battery ion did not sufficiently follow the impulse
load current, and the actual energy stress had little influence on the deterioration. On the other
hand, the internal impedance indicating deterioration of the battery is considered to be that the
electrolyte is decomposed and uniformly formed by forming a SEI layer on the electrode plate, but in
the experiment it is unstable as it is lowered from the once raised value. It has been found that
when the internal condition is observed from the surface by applying high energy to the electrode
plate, the SElI layer formed once by charge and discharge appears as fluctuation of internal
impedance by repeated adsorption and removal.



Speed [km/h]
&

500

1000

1500
Time[s]

2000

2500

JC08

Load current [A]

0

500

JC08

Soc

1000

1500
Time[s]

3

2000 2500 3000

(Jcos

)

2)

SoC

‘



SoC
1)
28 29
(@)
28
29 @)
28
29 (4)
30
1 28
Y
%
JCo8 FUDS US06 ECE15
75 25
05C



AC

28

28

29

Jco8 FUDS US06
75 25
05C

AC

ECE15

29

e k
IS

29

=
w

Batttery voltage [V]
-
N

I
[N

/

500 1,000 1,500 2,000 2500 3,000
Time[s

=

o




SEl
SEl

SEl

7 First Author

(1) Toshiyuki SAKAMOTO, Lifetime Cycle Deterioration Analysis of Li-ion Battery by AC Impedance Response -
Applied to Life Cycle Experience of Energy Storage for Marine Uses, Journal of the Japan Institute of Marine
Engineering (JME), Vol.54 No.3, Tokyo, Japan, pp.118 to 127, May 2019.

@ _____ 2 i,

, ,54 2, PP.174-180, 2019 03
(3) - -
, ,54 2, Pp.181-187,2019 03 .
(4) Toshiyuki SAKAMOTO, Kazutomo KURODA, Statistical Analysis Applied to Ni-MH Battery Impedance for

Preservation, Journal of the Japan Institute of Marine Engineering (JIME), Vol.53 No.3, Tokyo, Japan, pp.137 to 143,
May 2018.

(5) J—— 1
,53 2 ,PP.76-80, 2018 03
®
,53 2, PP81-84,2018 03 .
(7) Toshiyuki SAKAMQTO, Electrochemical Impedance and Statistical Voltage Analysis -Marine Use Application; Energy

Storage Life Cycle, Journal of the Japan Institute of Marine Engineering (JIME), Vol.51 No.4, Tokyo, Japan, pp.111 to
118, July 2016.

'

10 First Author
(1) Toshiyuki SAKAMOTO, Lifetime Cycle Deterioration of Li-ion Battery by AC Impedance Response Analysis, The 9th
Thai Society of Mechanical Engineers International Conference on Mechanical Engineering (TSME-ICoME 2018), Thai
Society of Mechanical Engineers (Secretariat for TSME-ICOME 2018 Department of Mechanical Engineering, King
Mongkut's University of Technology North Bangkok), Phuket, Thailand, AMEQQ04, pp.147-153, December 2018.

@__ 2
, 88 ,
, No.116, , 2018 10
(3) JE | -
, 88 , ,
No.116, , 2018 10

(4) Toshiyuki SAKAMOTO, Deterioration diagnosis of Li-ion battery with AC impedance measurement analysis, The 8th
Thai Society of Mechanical Engineers International Conference on Mechanical Engineering (TSME-ICoME 2017), Thai




Society of Mechanical Engineers (Secretariat for TSME-ICOME 2017 Department of Mechanical Engineering, King

Mongkut's University of Technology North Bangkok), Bangkok, Thailand, AMEOOQ6, pp.191-201, December 2017.

(5) Toshiyuki SAKAMOTO, Kazutomo KURODA, Statistical Analysis Applied to Ni-MH Battery Impedance for

Preservation, International Symposium on Marine Engineering (ISME), The Japan Institute of Marine Engineering (JIME),

Tokyo, Japan, C16-302, pp.449-455, October 2017.

(6) , , , 87
, , No.115, , pp.69-70, 2017

05

(7) Toshiyuki SAKAMOTO, Statistical Analysis Applied to Rechargeable Battery Impedance for Lifetime Cycle
Experiment, BIT's 3rd World Congress of Smart Materials 2017, World Congress of Advanced Materials, Bangkok,
Thailand, March 2017.

(8) Toshiyuki SAKAMOTO, Kazutomo KURODA, Statistical Analysis Applied to Ni-MH Battery Impedance for
Preservation Lifetime Experiment, The 7th Thai Society of Mechanical Engineers International Conference on Mechanical
Engineering (TSME-ICOoME 2016), Thai Society of Mechanical Engineers (Secretariat for TSME-ICoME 2016
Department of Mechanical Engineering, Chulalongkorn University), Chiang Mai, Thailand, AME-0014, pp.1-5,
December 2016.

(9) Toshiyuki SAKAMOTO, Kazutomo KURODA, AC Impedance Spectroscopy Analysis to Energy Storage Preservation
Lifetime, The 27th International Symposium on Transport Phenomena (ISTP27), Pacific Center of Thermal Fluids
Engineering (PCTFE) The Japan Society for Mechanical Engineers (JSME) The Heat Transfer Society of Japan
(HTSJ), ISTP27-021, Hawaii, USA, pp.1-5, September 2016.

(10) Toshiyuki SAKAMOTO, Masato MORITA, Li-ion Battery Temperature Phenomena of Electric Vehicles, The 27th
International Symposium on Transport Phenomena (ISTP27), Pacific Center of Thermal Fluids Engineering (PCTFE)
The Japan Society for Mechanical Engineers (JSME) The Heat Transfer Society of Japan (HTSJ), ISTP27-139, Hawaii,
USA, pp.1-5, September 2016.

5

®)
1) , LB (Quick Charging Performance & Durability for
Automotive Li-lon Batteries and Market Trend ISBN 978-4-904482-61-2,
, pp.95-109, 2019 04 .
2 , EV ISBN 978-4-86104-729-9,
, pp-378-386, 2018 11
(3) BV (BMS for the Development of EV and Market
Trend), , ISBN978-4-904482-35-3, , pp.93-111, 2017 05
4 , (Materials and Components of Fuel Cell Vehicles),
, , pp.115-123, 2016 02
(5) , (Basic Studies of Automotive Engineering for
Hybrid Electric Vehicle Approach), , ISBN-10: 4486020839, ISBN-13: 978-4486020837,
, 161 , 2016 05
o 0
o 1
6245692
2017 11
@
8

@



