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Research on Sliding Mode Control Method of DC/DC Converter Based on
Improved Variable Speed Reaching Law
WANG Haiyan
(School of Mechanical and Control Engineering ,Shengli College China University of Petroleum,
Dongying 257000, Shandong , China )

Abstract: In order to reduce voltage overshoot of DC/DC converter and suppress chattering, a sliding mode
control method based on improved variable speed reaching law was proposed. The improved variable speed reaching
law inherited the advantages of variable speed reaching law and adjusted approach speed with system state variables.
By introducing exponential term, the optimization of the speed change reaching law was insufficient, and the voltage
overshoot was reduced. The improved variable speed reaching law control method was applied to Buck converter
third-order sliding mode controller, and the controller parameters were further screened. The simulation and
experimental results show that,compared with the variable speed reaching law, the improved variable speed reaching
law control method can reduce the Buck converter voltage overshoot and improve the system dynamic performance.
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Tab.1 Reaching law expression, advantages and disadvantages
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Fig.1 Sliding mode area near the equilibrium point
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Fig.2  Principle of third-order sliding mode
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Fig.3 Dynamic response of output voltage after system startup
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Fig.4  Dynamic response of output current after system startup
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Fig.5 Dynamic response of output voltage after sudden load change
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Fig.6  Dynamic response of output current after sudden load change
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Fig.7 Dynamic response of output voltage experimental
waveforms after system startup
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Fig.8 Dynamic response of output voltage experimental
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