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Abstract

The temperature model of the oven for drying lithium battery electrodes features characteristics
like large inertia, nonlinearity, and significant time delay. Conventional control methods are hardly
able to meet the temperature control requirements of the oven; therefore, it is necessary to explore
more excellent control strategies. This paper designs the oven temperature control system from
three aspects: oven temperature model identification, controller design, and controller parameter
tuning. Practical application results show that during the temperature rise stage, the control system
regulates the heating device to operate at maximum heating power, with a temperature overshoot
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of less than 1°C; after entering the stable stage, the temperature control accuracy can reach +0.5°C.
The system has good robustness and anti-disturbance performance, and possesses high engineer-
ing application value.
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Figure 1. Relationship between output of biased relay with hysteresis and error and structure of relay feedback identification

method
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Figure 2. Relationship between system output and relay output
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Figure 3. Experimental data of system output and relay output
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Figure 4. Structure of the PI-LEAD controller
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Figure 5. Flowchart of the simulated annealing optimization algorithm
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Figure 6. Optimization process of controller parameters
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