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Application of PID Algorithm Based on Relay Feedback in Carbonization Furnace

Hemin Wang Zhengyun Ren
School of Information Science and Technology, Donghua University, Shanghai, 201620, China

Abstract: Carbonization is a crucial step in the carbon fiber production process. The temperature of the carbonization furnace
is characterized by significant delay, time-varying, and nonlinear features. Moreover, the carbonization process involves a
series of complex physicochemical changes, making it difficult to establish an accurate model. The stability of temperature
during carbonization is critical to the quality of carbon fibers, and conventional PID control algorithms are insufficient to meet
the process requirements. In this paper, a relay feedback-based PID control algorithm is proposed to address this issue. By
identifying the model and designing the PID controller based on the identification results, simulation experiments demonstrate
that this method can successfully identify the temperature model parameters of the carbonization furnace. It is applicable to a
wide range of process objects and exhibits good accuracy and robustness.
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