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Research and Application of Double Fuzzy PID Control System for
Rake Rack Torque of Thickener
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Abstract; The dewatering mechanism of deep-cone rake thickener is complex, which has the problems of non-
linearity,large delay and low system stability, in order to improve the performance of the rake, the hydraulic jet
equipment is installed, and the torque relation model of rake of thickener is established, and the PID torque and
underflow concentration control algorithm based on double fuzzy neural network is established. Simulation results
show that the parameters of the algorithm are better than those of neural network PID and traditional PID. The
algorithm has a stable adjustment time of 1 709. 32 s and an overshoot of 2. 55%. The application of the algorithm in
engineering shows that the concentration control is more stable, the continuous high concentration filling time was
prolonged by 0. 7 hour.
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Table 1 Properties of tailings

Name True density/(t » m™®)

Porosity/ %

4150 pm /% —37 pm/ %

Full tailings 2.6

15 42.5
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Table 2 Main technical parameters of deep cone thickener

Parameter Value
Diameter/m 16
Height of side wall/m 8
Cone angle of pool floor/rad 30
Designed rake rack torque/N « m 1 875 000
Normal operating torque/N « m 468 750
Rake speed/(r * min™1) 0.199
Processing capacity/(t « h™1) 90
Slurry volume/(m?® « h™1) 163
Feed concentration/ % 41
Underflow concentration/ % 724+1.5%

Clarity of overflow water/(r « min~!) Solid content<<300

Transmission mode Center drive, hydraulic drive
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Fig. 1 Relationship between underflow concentration

and yield stress function
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Fig. 2 The relationship between slurry height,

initial underflow concentration and torque
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Table 3  Algorithm performance parameters
Control algorithm
Parameter Double 1 N |
indicators ouble fuzzy eura PID
neural network network PID
Overshoot/ % 2.55 4.26 19. 15
Adjust time/s 1709. 32 2 820. 39 96. 25
Delay time/s 112. 57 179.17 6.18
Drop time/s 675.35 537.54 87.58
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Fig. 6 Anti-pressure rake program architecture
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