Batteries for Hybrid & Electric
Vehicles 2019

Held at AABC Asia 2019

Tokyo, Japan
28-31 October 2019

ISBN: 978-1-7138-0225-9



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2019) by Cambridge EnerTech
All rights reserved.

Printed with permission by Curran Associates, Inc. (2020)

For permission requests, please contact Cambridge EnerTech
at the address below.

Cambridge EnerTech
Cambridge Innovation institute
250 First Avenue

Suite 300

Needham, MA 02494

USA

Phone: 781-972-5400
Fax: 781-972-5425

ce@cambridgeenertech.com

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

POSTERS

NON-DESTRUCTIVE DEGRADATION ANALYSIS USING THE CHARGING AND

DISCHARGING IN-SITU XRD......eiitiiiitiiiieitesteeite sttt sttt sttt et e s be st e bt esbesbeeseeabeesbesbeebeeabeaneesbesbeenbeanbenbeennens 1
Y. Aoki, H. Tsuji, K. Matsuda

FAST CHARGING/LONG CYCLE LIFE ENERGY STORAGE FOR TRANSPORT

APPLICATIONS ...ttt bbbt h bbb b et h e h £ e b e e E b e e et h e bt e b e e bt bbb et e b e ekt bt st b e ene e 2
A. Best, G. Snook, M. Barghamadi, K. Venkatesan, A. Hollenkamp, P. Kaoc

SI@SIOC AS AN ANODE MATERIAL WITH HIGH VOLUMETRIC CAPACITY FOR LITHIUM

@ TNV = N I N ST 3
C. Cetin, L. Thong, J. Lee, B. Ozyilmaz

GRAPHENE: ADVANCING LI-ION BATTERIES ... .ooo ettt ve ettt a st ae e snaeenneennne s 4
H.-H. Chang, A. Quirk, A. Zhamu, B. Jang

NOVEL ADDITIVES ENHANCE PERFORMANCE AND SAFETY OF LITHIUM ION BATTERY ....ccccccovvvivnnene 5
P. Chu

A HOLISTIC APPROACH TO CELL SELECTION AND BATTERY PACK DESIGN: EXPANDED

RAGONE CHARTS AS DESIGN IMAPS ...ttt ettt e ettt e et e s st e et e s ste e sbe e anbeeabe e e s teesneeanbeeareeenaee e 6
N. Fiig, S. Cooper, B. Wu

LITHIUM ION BATTERIES DIAGNOSIS FOR ELECTRIC VEHICLE APPLICATIONS........ccoo oo 8
H. Gualous

HOW DO WE THERMAL MANAGE THE LI-ION BATTERY? AN INSIDE OUT SOLUTION.........cccvevvvieieeris 9

X. Hua, Y. Zhao, A. Hales, L. Diaz, I. Hunt, T. Zhang, Y. Patel, G. Offer

UNDERSTANDING AND FORMULATIONS OF MATERIAL SELECTION FOR BATTERY

PACK DESIGNS ...ttt s bt s bt st e e b e et e e sab e e s be e s hee e beesabe e beeeheeesbeeaabeebeeesbeesnbeenbeeabaeeaeesareenbeenrnes 11
T. Kearns, J. Frank, G. Viertel, H. Isenmann

PERFORMANCE COMPARISON OF EXPANDED METAL GRIDS WITH CONVENTIONAL

METAL SUBSTRATES AS CURRENT COLLECTORS INPOUCH CELLS. ... 12
M. Kehrer, H. Heimes, S. Wessel

EV USED LIB MARKET FORECAST BASED ON DATA TRACKING.........cccii ittt 13
D. Kim

TOWARDS A DEEPER UNDERSTANDING OF NMC’S ROLE IN HIGH VOLTAGE

(@] 1y AN I O N PO PRPR 14

J. Ko, M. Varini, P. Svens, U. Mattinen, M. Klett, H. Ekstrom, G. Lindbergh

IMPROVEMENT OF ELECTROCHEMICAL PERFORMANCE OF LIMN204 BY PRECURSOR
SYNTHESIS TECHNIQUES AND COATING MATERIALS ...t 15
Y. Sakaguchi, N. Suzuki, Y. Fujii

HIGH-PERFORMANCE LI-ION BATTERIES USING NCA@NANO CARBON CORE-SHELL

CATHODE: IN OPERANDO X-RAY DIFFRACTION ..ottt ettt st ne b i e 16
M. Sawangphruk, V. Selvamani, N. Phattharasupakun, J. Wutthiprom, S. Duangdangchote, M. Sawanphruk
AVL VIRTUAL BATTERY DEVELOPMENT ...ttt ettt ane s 17

J. Schneider, O. Knaus

BATTERY DEGRADATION MODELING BASED ON FIB-SEM IMAGE FEATURES
EXTRACTED BY DEEP NEURAL NETWORK .....ooitiiiiiie ittt sttt sttt nne s 19
Y. Takagishi, T. Yamaue

PRESENTATIONS

XEV MARKET EXPANSION. ...ttt et ettt s 1t e e ettt e e st e e e e e tbe e e e bt e e e sabaeeaatteeeebbeeeaabaeeeabeeeeaabeeesaseeeeasaeeeas 20
M. Anderman

EFFECT OF LI-ION CHEMISTRY GLOBAL SPLIT ON RAW MATERIALS: PAST, PRESENT,

AND FUTURE ...ttt ettt e s bt e e e tb e e e et b e e e s bae e e e abee e e sabeeesabeeeeasbeeeeaabeeesbaeeeasbaeeeasbeeesabeeesneeas 32
N. Campagnol

ULTRA-HIGH ENERGY METALLIC LITHIUM ANODE BATTERY FOR XEV AND

AEROSPACE APPLICATIONS. ...ttt ettt et s e st e et e e st e e be e e be e e beesabe e beeateeesbeesabeeateeesbeesateebeeareees 42
M. Fetcenko



WHAT IS THE RIGHT STRATEGY IN EV MARKET ...ttt 53
S. Inagaki

GLOBAL & REGIONAL EV SALES OUTLOOK, GROWTH TRENDS & IMPLICATIONS FOR

WVH DEMAIND ...ttt et e e ettt e e et e e e et e e e s bae e e etbeeeeeabeeesabaeeaasbeeeesabeeesabeeeeasbaeeeaabeeesabaeeeasbseseasbeeesnbeaesneeas 67
V. Irle

FCV DEVELOPMENT AND INITIAL ARKET CREATION - MISSION TO A HYDROGEN

1@ 10 1 = I PSP PRPROPPRRINt 80
T. Kawai

EDV AND BATTERY BUSINESS POSSIBILITY IN CHINA AFTER 2020.......c..ccoiiiiiiiee et 94
H.-L. Lu

BATTERY DEVELOPMENT FOR ELECTRIC VEHICLE AND EXPECTATION FOR THE

FUTURE . ...ttt e ettt e e ettt e e e st e e e e e baeeeebte e e sabe e e e baeeeesbeeeesabeeeaabeeeeesabeeesabeeeaabeaeeassbeeeanbeeeanbeeeanes 104
Y. Nitta

CONTINUED GLIMPSES INTO XEV BATTERIES ON THE MARKET .....oooiiiiiiiie e 112

Z. Martin, F. Matthias, P. Wenzel

HOW TO MAKE AUTOMOTIVE BATTERIES A BETTER BUSINESS? - A VIEW ON BATTERY

RECYCLING & 20 LIFE ...ttt en st 125
O. Spreitzer, W. Prochazka

MULTI-BATTERY SYSTEMS - DEFINING THE ROLE OF LOW-VOLTAGE ENERGY

STORAGE ACROSS THE ELECTRIFICATION SPECTRUM......ccooiiiiiiitiiii et 133
C. Righy
DESIGN AND ANALYSIS OF ABATTERY PACK FOR A LIGHT WEIGHT SPORTS CAR.....ccocvviriieeie 141

T. Saeki, K. llla
EVS THAT EVEN CLIMATE CHANGE DENIERS WILL AGREE ARE MORE CONVENIENT

THAN GAS CARS ...ttt et e e oottt e ettt e e ettt e e e eabeeesbaeeeasteeeesabeeeaabeeeeassseeeaabeeesabaeeeasseesesabeeesabaseasenas 154
J. Tou

CHINA: SAFETY OF BATTERY CELLS AND SYSTEMS ...ttt ettt 161
H. Vassen

SILICONE MATERIAL SOLUTIONS IN BATTERY PACK ASSEMBLY ....ccviiiiiiii it 171
H. Yoshida

Author Index





