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Speed Control Characteristics for the Soft Starting of Belt Conveyor

LI Wenhua, ZHANG Xin

School of Mechanical Engineering, Liaoning Technical University, Fuxin 123000, Liaoning Province, China

Abstract The mechanism of speed instability involving belt conveyor directly starting is analyzed, that the dynamic torque needed for

additional acceleration is the main reason for starting instability is pointed out. By applying the hydro—viscous soft starting device to the

starting of belt conveyor is able to ensure starting stability. According to the working principle of soft starting device, through the local

linear processing, the mathematical model of soft starting device is built, and its transfer function is solved. Aiming at the perturbations

and uncertainty of system parameters, a method of fuzzy PID controller is designed. The stability of the speed regulation system is

ensured by using the self-tuning function. The simulink toolbox of Matlab is used to conduct the simulation experiment. The results show

when the system transfer function changes, the fuzzy PID has a better adaptive capacity, faster response, better robustness, and is able to

assure that the system obtains good speed regulation characteristics.
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Fig. 1 Surface stress distribution while belt
conveyor directly starting
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Table 1 List of fuzzy control rules
e
AK,/AK,/AK, NB NM NS 70 Ps PM PB
NB  PB/NB/PS PB/NB/NS PB/NM/NB PM/NM/NB PS/NS/NB Z0/Z0/NM Z0/70/PS
NM  PB/NB/PS PB/NB/NS PM/NM/NB PS/NS/NM PS/NS/NM Z0/Z0/NS NS/20/20
NS PM/NB/ZO PM/NM/NS PM/NS/NM PS/NS/NM Z0/Z0/NS NS/PS/NS NS/PS/Z0
70  PM/NM/ZO PM/NM/NS PS/NS/NS Z0/Z0/NS NS/PS/NS NS/PM/NS NM/PM/ZO
e,
PS  PS/NM/ZO PS/NS/Z0 70/70/70 NS/PS/70 NS/PS/Z0 NM/PM/ZO NM/PB/Z0
PM  PS/Z0/PB Z0/Z0/NS NS/PS/PS NM/PS/PS NM/PM/PS NM/PB/PS NB/PB/PB
PB  Z0/Z0/PB Z0/20/PM NM/PS/PM NM/PM/PM NM/PM/PM NB/PB/PS NB/PB/PB
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