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Fig. 1 Production process of lithium-ion battery
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Fig. 3 SEM images of deformation zone cross-section of cathode electrode: (a) Overall morphology of deformation zone;
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position C; (¢) SEM images of corresponding position D
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Fig. 11 SEM images of current collectors surface: (a) Anode electrode, 0 N/mm; (b) Anode electrode, 408.7 N/mm;
(c) Anode electrode, 807 N/mm; (d) Cathode electrode, 0 N/mm; (e) Cathode electrode, 980 N/mm; (f) Cathode electrode,
3921 N/mm; (g) Surface height distribution, aluminum foil; (h) Surface height distribution, copper foil
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Table 1 Surface roughness of current collectors

Foil Unit rolling force/ Roughness,
(Nemm™) R /nm

0 88
Copper 408.7 125
807 161
0 50
Aluminum 980 343
3921 762
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Microstructure evolution and process modeling for calendering of
lithium-ion battery electrode

ZHANG Jun-peng', HUANG Hua-gui', SUN Jing-na', LI Jin-rui', YUAN Zhen-ge*

(1. National Engineering Research Center for Equipment and Technology of
Cold Strip Rolling, Yanshan University, Qinhuangdao 066004, China;
2. Xingtai Naknor Technology Co., Ltd., Xingtai 054000, China)

Abstract: For clarifying the microstructure evolution and macroscopic deformation mechanical quantitative
behavior of lithium-ion battery electrode during calendering process, the morphological characteristics of electrode
coating and current collector in the deformation zone were analyzed. The results show that the denseness of active
particles significantly increase in the calendering direction, and the effect of calendering on electrode coating is
summarized as carbon-PVDF compression, active particle fragmentation and fusion into secondary particles. The
overall current collector has not been thinned. Due to the small hardness of graphite, the surface height of the
copper foil fluctuates within 600 nm, and some of the active particles of the cathode electrode are embedded in the
surface, with an embedding depth of 2 pm at the minimum thickness. Meanwhile, the coating compression is
reduced to a plane deformation, and the deformation zone is distinguished into several microelements and force
analysis by using the differential unit method and the compression deformation intrinsic model. Based on this, the
calculation formulas of pressure distribution and rolling force were derived, and the relationship model between
unit rolling force and coating thickness and compaction density is constructed, which can provide the theoretical
basis for the implementation of accurate control of AGC thickness and process optimization.

Key words: lithium-ion battery electrode; calendaring; unit rolling force; microstructure; reduction rate

Foundation item: Project(20314402D) supported by the Key Research and Development Program of Hebei
Province, China; Project(51674222) supported by the National Natural Science Foundation of
China

Received date: 2021-10-09; Accepted date: 2021-11-09

Corresponding author: HUANG Hua-gui; Tel: +86-335-8066540; E-mail: hhg@ysu.edu.cn

(RiE LD



