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Abstract

Electrode coating is a core process in lithium-ion battery production, and the uniformity of the coat-
ing directly determines the product quality and operational safety of lithium-ion batteries. Based
on the upper computer industrial control platform, this study developed an areal density control
system for electrode coating, with the core work including upper computer software development
and control strategy design. Among them, the control strategy is the technical core of the system,
covering key links such as controlled object model identification, controller design and control
scheme optimization. Practical application results show that the control system can effectively im-
prove the process capability of the coating process and significantly reduce the production cost of
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lithium-ion batteries.
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Figure 1. Schematic diagram of the electrode coating process
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Figure 2. Physical map of slot-die coating head and zoning schematic diagram of electrode areal density
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Figure 3. Schematic diagram of areal density detection scanning curve
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Figure 4. Block diagram of areal density control system for electrode coating
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Figure 5. Step test response curve of t-block-zoned areal density
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Figure 6. Step test response curve of pump speed-average areal density
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Figure 7. Open-loop step response of the combined integrating process
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Figure 8. Block diagram of combined integrating control system

8. HERMNEFI R G LEHIE

PA(3) 2 HA) 1 35 P AR AR el G, 0 A4 o) s R4 6 SO A Smidth TRl + PI #1145, ZN
1% PID 2l 88 B HI BORBEAT O 14, AT BRI 3) AR RSl Ja Rk, R R 4% i 25

DOI: 10.12677/sea.2026.151012 122 OISR


https://doi.org/10.12677/sea.2026.151012

EEN, EIER

M A =2, IEERWE 9 Pron. MTREEER LS, M THEPR G, Fras sl s 2R T

LA P A4 ) % o

140 T T T T

WA
——ZN-PID

i L1y

120 F )
/N— Smith-PI
100 F

™\
80
60 -
40 -
20
0 I L I L I L I
200 400 600 800

1000 1200 1400
B 1) /s

Figure 9. Simulation comparison of controller control effects
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Figure 10. Block diagram of dry film closed-loop control scheme
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Figure 11. Block diagram of wet-dry film dual closed-loop control scheme
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Figure 12. Dry film areal density data under single closed-loop control
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Figure 13. Wet film areal density data under wet-dry film dual closed-loop control
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Figure 14. Dry film areal density data under wet-dry film dual closed-loop control
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