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Abstract: The temperature of the heating furnace has characteristics of nonlinearity and large hysteresis, with many disturbance
factors, and traditional PID controllers and their parameter tuning methods suffer insuficiences in meeting the requirements of
rapid heating and non overshoot process control. This article proposes an IMC—PID cascade control method based on the Particle
Swarm Optimization (PSO) algorithm. Internal model control theory is applied to improve the main controller, and PSO algorithm
is used to optimize and tune the controller parameters to upgrade the tracking performance and anti—interference performance of
the control system. Numerical simulations are conducted to verify the effectiveness of the designed control system in controlling
the temperature of the heating furnace under model matching and mismatch conditions ( parameters k, T ,7 Effectiveness and
feasibility under uniform perturbation of 20% ) with fast response and low overshoot characteristics.
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