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Fuzzy Adaptive Sliding Mode Control Strategy for
Vault Temperature of Hot Blast Stove
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Abstract; Aiming at the characteristics of large inertia, pure hysteresis and large overshoot of
blast furnace hot blast stove vault temperature control, a fuzzy adaptive sliding mode control
strategy is proposed. Combining the strong robustness of sliding mode control with the good
approximation ability of fuzzy adaptive control, and considering that system uncertainties and
external disturbances will cause the system state to deviate from the sliding mode surface,
additional control items are introduced to enable the system trajectory to tend to the sliding mode
surface within a finite time; fuzzy adaptive control is used to approximate the unknown
parameters and uncertain terms of the system, so as to offset the influence of modeling errors and
external disturbances on the system, and realize the correction and compensation of the
approximation error; the Lyapunov method to derive the fuzzy adaptive law to ensure the

convergence and stability of the entire closed-loop system by adjusting the adaptive weights.
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Simulation results show that compared with PID control and conventional sliding mode control,

the fuzzy adaptive sliding mode control strategy can reduce the adjustment time by up to 35 s after

interference is added, the overshoot can be reduced by up to 12. 1%, and the system chattering

can be reduced by up to 16% compared with the conventional sliding mode control. Engineering

application shows that after using the proposed strategy, the vault temperature has a smaller

fluctuation range, the deviation is less than £5 ‘C, and the system stability and anti-interference

ability are significantly improved, which indicates that the fuzzy adaptive sliding mode controller

has smaller chattering, faster response, and higher precision.

Keywords: blast furnace hot blast stove; vault temperature; sliding mode control; fuzzy adaptive

control
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Fig. 1 Block diagram of fuzzy adaptive sliding mode control

of vault temperature
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