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Design Optimization of Rollers for Low-Power and
Low-Cost Small Concrete Precast Parts

GAN Zhenyu', LIU Jiwei*, LILi', WANG Huijuan*, LI Ting®

1. College of Engineering and Technology , Southwest University , Chongging 400715, China ;
2. Chongqing Changzheng Heavy Industry Co. . Ltd., Chongqing 400083, China

Abstract: Aiming at the roller pushing system of the small concrete precast part production line, this paper
has carried out the optimized design of the roller. First, based on the basic selection of roller conveyors,
the effective width and spacing of the rollers are designed. Secondly, a multi-objective optimization model
with roller conveyor width, roller spacing, diameter and roller thickness as decision-making variables and
roller cost and driving power as the optimization targets was established. Then, using sequential quadratic
programming algorithm to solve the optimization model, the optimal design parameters of the roller under
the minimum power and the minimum cost are obtained. Finally, the comprehensive case analysis shows
that the cost, power and comprehensive indicators are optimized by 9.74%, 2.27% and 5. 70% compared
with the industry standard, which verifies the effectiveness of the method in this paper.
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