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Research on Energy Consumption of Gantry Crane with Different Control Strategies

YUAN Yongliang'*, SHEN Qianlong®, LI Bo', ZHAO Wu’
(1. Yufei Heavy Industry Group Co., Ltd., Xinxiang 453731, China;
2. School of Mechanical and Power Engineering, Henan Polytechnic University, Jiaozuo 454003, China)
Abstract ; Different crane control strategies are proposed for energy consumption comparison so as to reduce the energy
consumption during the operation of gantry crane. The mathematical model of the gantry crane mechanism is constructed to obtain
the centroid, velocity and angular velocity expressions of each mechanism of the crane. The energy consumption expressions of
the crane under different strategies are established, and the specific values are obtained by substituting the actual cases to
compare the energy consumption and the optimal control strategy. The results indicate performing variable amplitude contraction
motion first and rotating motion afterwards will bring about the least energy consumption of gantry crane in retrieving goods, and
it is also verified that the variable amplitude speed and rotation speed have varying degrees of impact on the energy consumption
during the operation of the crane.
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