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Fig. 1 Typical structure of all-solid-state battery

Y ¥s HHA: 2025-05-27; FH BEA: 2025-09-25; WI4& HARATE: 2025-10-15 17: 00

P 4% H4 R b3k - link.cnki.net/urlid/11.2625.V.20251015.1343.001
EEMB . EERELSVILIT (2023YFB2408200)
* B {5 1E# . E-mail: yangshichun@buaa.edu.cn

SIftE: A s, iR, WEE, F 2ESEMFMEAR G GEALHR [J] RFAEAXAZER, 2026, 52 (10) : 3276-3297.
Zhao L J, Yang S C, Liu G F, et al. Research progress on modeling and simulation of characteristics of all-solid-state batteries [J].
Journal of Beijing University of Aeronautics and Astronautics, 2026, 52 (10) : 3276-3297 (in Chinese ) .


http://bhxb.buaa.edu.cn
mailto:jbuaa@buaa.edu.cn
https://doi.org/10.13700/j.bh.1001-5965.2025.0322
https://doi.org/10.13700/j.bh.1001-5965.2025.0322
https://doi.org/10.13700/j.bh.1001-5965.2025.0322
link.cnki.net/urlid/11.2625.V.20251015.1343.001
mailto:yangshichun@buaa.edu.cn

5510 #

AT 4y, 45 A2 [ A5 VU RR M A 5 AT T 3277

H A =E R4 | 55 E = & SDI Z a7 Ak 5 4 [
A AR, B A & KA B R A
din, THRI T 2026—2030 4F 58 it 7= M N . 3
¥ Quantum Scape 2\ 7 5k F 8 ALY . B ALY 2 R
MR 2R, T & 2.2 Ah 5256 38 [ AU 4 [ 25 H
Tt AE B 5 BE 4 B AT 5k 400 Whvkg, 1 C 75 0 HL 71
580 K, HEARFFRIAF] 90%. i E £ 4 R H 4k
A1 Ry 4 [ 2 b A & Al Ak, DA AR 4 v i B R

FTEPE S L T AR 3 SR 2026—
2027 A58 B/ Mt AR P SR AN LRSI AR &
VG A LRI 32 B S B R i AL 5 TR e R
PR P RE VR A TR 2026—2027 4 52 /N
A BRI . BT, 2R 8 st il e K
10 Ah 201 i EL RE 4 [ AS L T, BE R A
JETT Ik 400 Whikgo 5 45 A ll [ 285 H b ™ i A Jeg 4
2 1R, HTt AR b 1285 L it 7= A R A 2 TR

®1 BEMIESRB~RHE

Table 1 Layout of solid state battery products for vehicle enterprises
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Table 3 Summary of commonly used models for lithium batteries
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Research progress on modeling and simulation of characteristics of
all-solid-state batteries

ZHAO Lijin"*, YANG Shichun" ", LIU Guofang’, QU Jingyao’, SUN Xudong™’

(1. School of Transportation Science and Engineering, Beihang University, Beijing 100191, China;
2. China Society of Automotive Engineers, Beijing 100176, China;
3. College of Mechanical and Vehicle Engineering, Chongging University, Chongqing 400044, China)

Abstract: Governments and large automakers worldwide are aggressively investing in and developing all-solid-
state batteries (ASSBs) as a next-generation battery technology because of their promise to provide high specific
energy and improved safety. However, significant challenges remain in terms of research and development as well as
large-scale industrialization. Conducting modeling and simulation studies on ASSBs can help reveal their underlying
operational mechanisms and clarify the factors influencing their performance. This, in turn, enables the design of
ASSBs that meet targeted specifications and achieve desired operational performance, ultimately shortening the cycles
of experimental testing and development. This paper provides a comprehensive review and analysis of modeling and
simulation efforts in the areas of molecular dynamics calculations, key materials and interfacial characteristics, and
electrochemical performance of ASSBs. Particular emphasis is placed on the microstructural modeling of sulfide-
based solid electrolytes, interfacial behavior, ion transport mechanisms, stress generation, and fracture induced by the
interphase between electrodes and electrolytes. The study also identifies possible research goals, describes future
trends in ASSB modeling and simulation, and attempts to use these insights to hasten the industrialization and
practical application of ASSBs.
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