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Analysis and Simulation of Temperature Control for Battery Pole Piece
Electromagnetic Heating Roller

Abstract

Abstract: With the application of electromagnetic heating roller on battery pole piece rolling,the
processing technology, quality and efficiency of the battery pole piece are improved. The special heating
technology of electromagnetic heating roller which involves multi-physics coupling in the process of
conversion makes it difficult to control the heating process and determine the control index. By studying
the electromagnetic heating theory, the mathematical model of electromagnetic heating roller is
established and the simulation and analysis of the electromagnetic heating roller using MATLAB software
and the finite difference method are carried out. The distribution, change rule and influence factors of the
temperature field in the heating process of the electromagnetic heating roller are studied and the control
parameters are determined, and both of which provide the theoretical basis for the design of control
system.
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Analysis and Simulation of Temperature Control for Battery Pole Piece Electromagnetic
Heating Roller
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(School of Mechanical Engineering, Hebei University of Technology, Tianjin 300130, China)

Abstract: With the application of electromagnetic heating roller on battery pole piece rolling, the
processing technology, quality and efficiency of the battery pole piece are improved. The special heating
technology of electromagnetic heating roller which involves multi-physics coupling in the process of
conversion makes it difficult to control the heating process and determine the control index. By studying the
electromagnetic heating theory, the mathematical model of electromagnetic heating roller is established and
the simulation and analysis of the electromagnetic heating roller using MATLAB software and the finite
difference method are carried out. The distribution, change rule and influence factors of the temperature
field in the heating process of the electromagnetic heating roller are studied and the control parameters are
determined, and both of which provide the theoretical basis for the design of control system.
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Fig. 1 Internal eddy current distribution in electromagnetic

11,

induction roller

HTBEL (ORI, i It R 20 A 2 B4R rp - B
K, EPERSRIM 10 mm Ziqs 1 B B Al i 5 7t
(150.1£5 AR, 1T 4E 20 mm LA P93 LT B0 it
AR P B AR R TN AR A s, AEAN 5 RS A
ST OLT S WU oA IR A 23 T SR TR L vy 1T
N B
112 BERRE

A HL IR PN PRGSO R 37 5 AT R
P T B RIEL ) 1B I, % SRR
TP B PR A I SRR o 12 SUIITHL AR -

L lr
ds = %%.%j_sm i )

Kt p HHFERQM); w, AR R fOhH
JEH (Hz).

http: // www.china-simulation.com

* 2246 «

https://dc-china-simulation.researchcommons.org/journal/vol30/iss6/30

DOI: 10.16182/j.issn1004731x.joss.201806030



Ran et al.: Analysis and Simulation of Temperature Control for Battery Pole P

530 B2 6 1

2018 4 6 11 FEAR, A TR P PR AR TR P T £ 20 B 5 07

TEVBIE 2 N, HIb A a8 10 RN kg ok 2 1T
) 0.368 fi%, 4HE 2 GE(h P AHBIEZ /N,
TRV T B R AR 0.135 1%, IXFERIE X
LA PR AE R N, I B AR AR
S BHAE AL Ee, 2R e KN S
T RIEL, I AEE R O I 2. AE AR
WEAERZXFE I RS TAF b, a] ZREANTE, FRATTT
AR, WA B TP AEI8E 2 W B A 3550 .
1.1.3 MERMYIES

Q@) rr %, 6N He B2 52w A R 1
BT MR Z . AL et
FErh 23 AL IS, AR ITE S E i &2
AR, Sl sk YYE S B AR A 5 I IR A 1)
Ao X PP AR AE N G R BT — e
Wi o AYRBIFFTI R PER AR 45 540, Hbx
WK 120°C, 45 SENIIA R R ZE . ARG SR
(RAE AN (8] 2~3 TRt
12.50
11.25
10.00
8.75
7.50
6.25
5.00
375

2.50 -
1.25 -

FELBA%/% 1076 Qm

0 1 1 1 1
0 250 500 750 1000 1250
IEZ/IC

2 WFHRGEREZRKR
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