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Design of Fuzzy Sliding Mode Control System for

Converter Furnace Differential Pressure
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Abstract: Aiming at the characteristics of non-linearity, large interference and time-varying of
the differential pressure control system at converter mouth, a fuzzy sliding mode control strategy
based on interference observation and compensation is proposed. Analyzing the sliding mode
control theory, it is concluded that the switching gain induces buffet. The exponential approach
law is introduced, and it is found that the switching gain is proportional to the absolute value of
sliding factor. The fuzzy design rule is used to effectively estimate the switching gain for the gain
to approach the value required by the sliding mode to reach the sliding mode surface. Combining
the reference observer and the equivalent interference observer obtained after processing, the
system can quickly respond to external interference only by gain. Matlab simulation results show
that the fuzzy sliding mode control reduces the response time by 0. 14 s, the peak time by 1. 08 s,
and the overshoot by 0.025%. The switching gain of the system is smaller, which effectively
curbs the buffet phenomenon. A practical engineering case shows that once the proposed method
is applied, the buffet of the system is reduced by 10% compared with sliding mode control, the

adjustment time is reduced by 0.38 s compared with the conventional PID control, and the
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pressure fluctuation range at the take-out port is — 3.5-7 Pa. The effect of conventional PID

control is increased by about 50%, and the ability of the system to suppress interference is

significantly enhanced.

Keywords: converter; differential pressure; fuzzy sliding mode; disturbance observe;

conventional PID control
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