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Optimal design of the temperature control system for
a carbon fiber laser graphitization furnace

SUN YanMei YANG WeiMin ZHANG ZhengHe SHANG Jin TAN Jing "

(College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Carbon fiber graphitization by laser heating involves a concentrated heat source and rapid temperature
rise. The temperature control system of a traditional graphitization furnace employs a proportional integral differenti-
al (PID) controller, which has the disadvantages of large inertia and serious overshoot. Furthermore, the three pa-
rameters of the PID controller (proportional coefficient k, integral coefficient k; and differential coefficient k,) are
fixed and mainly obtained based on experience. For a PID control system without accurate mathematical models,
fuzzy control can be used to optimize the control strategy. However, the formulation of fuzzy rule tables in fuzzy al-
gorithms is still mainly based on experience, and the current rules cannot be guaranteed to be the best combination.
In an attempt to solve the above problems, an optimization strategy based on a genetic algorithm is proposed to find
the optimal global solution for the fuzzy rule table. Using MATLAB and a Simulink environment for programming
simulation, the results show that the effect of fuzzy PID control based on a genetic algorithm is better than tradition-
al PID control and fuzzy PID control, with short response time, high control accuracy and no overshoot. Our results
can be used to design an improved temperature control system for carbon fiber laser graphitization furnaces.

Key words: fuzzy PID control; genetic algorithm; graphitization furnace; temperature control
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