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Fig.1 Cell resistance-alumina concentration curve

MIEL T R UL FE B ER B AL T, S A B e
£ 5l BEL 22 i) 2 B 2L U B0 e e R T
R BRI A A A T e A e BH - S BRI
JER AR MNZR B R B, SEBR bR AR SR HAR AT AR, Y
I, G R 2 A B A Al R ) 2D AR 2 R et
RE RS ACHE B ER S T Bk A2 A e v A R v KL P AR
I AR AU Hh AR AL RV BE BT AR R B B, 3 i i 4
B P A U ) A DG R B R B 1 FHAE A L L T
b TR R RS AU R S AR it — i
e - R A R AR b A RO P i 4 X —
i) s BE A AR SC AR RIS O, 91 TR R
T A2 S A R B, LA DR i - F A R R
BATAEIS FLAvR BEJE I AT 7E A b FL i T
A TR A F R P EE AR R
A L Ao s ] s R R SRR A T AR A S [ 2R
A o R R BEL 10 SRR (L Y PR R R U R R T Y
AR AARITE R (1) o X LA TESEAT IR AL
HUE iR AR A F e A S il ) B S

U(n) -B
I(n) (1)

Ry (n) F7RAE o, I 20 09 J5U e 4 v BHL ( RIDR AR
{6) ; U(n) FRTE o, N 2R AL HSRAEAE 1 (n) R 1E
1, Y 2R L RERAE AR ; B 3278 FAth il i e, 75 ZEAR
BT R &SRR TBE

Ry,(n) =

HFBE R v B C a@@h%j—’gm@@

BEL R Sk ] ¢ a@@m‘%mﬂﬁﬁmw B 7

dR dR dC
A TdC di (2)

R S LA (A TR0 20

a%zlsw%‘rafm,%4%%%5&@5%@tt )

KA R R A A2 A T AT R S I S A s e
O L, DR e 0 s BEL Y A2 A R S mT L T fi
A A A o P B AR AR OO, AP 2 BT
ﬁ_\‘o

A
dR/AC

B2 R PR AR - AR LR R ik
Fig.2 Cell resistance change rate-rare earth

oxide concentration relationship curve
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Fig.4 Block diagram of fuzzy controller structure
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Fig.5 Fuzzy control rule surface diagram
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Table 3 Rare earth oxide concentration tracking test values
M S A B %
ekt {URia) Rt
Al A2 A3 A4 ¥ifE Al A2 A3 A4 M
1" 1. 56 1. 66 2.15 2.23 1.90 2.10 2.02 2.79 2.63 2.39
2# 1.72 1.98 2.34 2.08 2.03 1.94 2.75 2.71 2.20 2.40
3* 1.97 2.04 1.72 2.49 2.06 2.59 2.15 1.82 2.86 2.36
4* 1. 80 1.58 1.92 2.05 1. 84 2.58 2.11 2.88 2.62 2.55
5* 2.12 2.32 2.73 2.46 2.41 2.06 2.08 2.71 2.63 2.37
6* 1. 64 2.12 1.72 2.34 1.96 1.91 2.34 2.13 2.42 2.20
7* 1.76 1.79 1.95 2.06 1. 89 2. 66 2.09 2.53 2.08 2.34
8# 1.31 1. 58 1.93 1. 56 1. 60 2.12 1. 86 2.49 2.14 2.15
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Fuzzy control strategy of rare earth oxide concentration based on
genetic algorithm optimization
FEI Pengyu, WANG Xinchun, YANG Peihong, WANG Zhen
(School of Automation and Electrical Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China)
Abstract; Aiming at the current low level of automation in rare earth electrolysis industry, a fuzzy control method of
rare earth oxide concentration based on genetic algorithm ( GA) optimization is proposed. Combined with the
characteristics of rare earth molten salt electrolysis process, the relationship between cell resistance, rare earth
oxide concentration and discharging rate is analyzed to determine the corresponding concentration control strategy.
The iterative optimization ability of the genetic algorithm is used to realize the dynamic adjustment of the
quantization factor and the scale factor of the fuzzy control, so as to obtain a fuzzy controller with better
performance. Simulation verification is carried out through Simulink, and the results show that when the scale factor

and quantization factor K,, K

ec

K, are 0.01,0.03 and 7. 94 respectively, the system reaches the optimal, the
overshoot of the fuzzy controller is 0. 1% , and the adjustment time is 16 s, which is improved compared with the
traditional PID control and fuzzy control. The practical engineering application results show that the fuzzy control
method can control the concentration of rare earth oxide in the ideal area, which can meet the working requirements
of rare earth molten salt electrolysis on site. Because this method is optimized by genetic algorithm, more computing
resources and time are needed in the complex system of rare earth oxide concentration control. In the future, the
algorithm should be improved to improve the optimization efficiency and accuracy.

Key words: rare earth molten salt electrolysis; rare earth oxide concentration; cell resistance; discharging rate ;

genetic algorithm; fuzzy control



