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Optimization Design of Installation Parameters of
Conveyor Belt Drum Based on Orthogonal Experiment

Chen Lifeng',Zhang Shilin' , Peng Xiangqian', Liu Ling' ,Ma Shui’
(1.School of Mechanical Engineering, Hunan University of Science and Technology, Xiangtan 411201, China;
2.Wavelane Technology Co., Ltd., Zhuzhou 412007, China)

Abstract; In view of the lack of theoretical support for the selection of traditional roller installation parameters,
the installation parameters were optimized , that of conveyor belt roller. Considering the actual installation of the
conveyor belt, the finite element model of the roller and conveyor belt was created and the equivalent stress of the
conveyor belt was analyzed. Taking the maximum equivalent stress of the conveyor belt and the minimum as the
objective, and taking the range of installed parameters of the roller as the constraint, the optimization model of
installed parameters of the conveyor belt roller is established. By means of orthogonal experiment, the influence
of the equivalent effect force of four installation parameters were analyzed, studied the influence degree of the
equivalent stress of the conveyor belt with different installation parameters, and obtains the optimal selection
scheme of the installation parameters of the conveyor belt roller, which provides data reference for the design of
the conveyor belt.
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At/ mm K1 K2 K- 3 K- 4 K5
%) 150 162.5 175 187.5 200
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1 162.5 222.5 337.5 112.5 12.166 148.011 5
2 200.0 210.0 312.5 112.5 12.616 159.163 4
3 187.5 210.0 325.0 125.0 12.538 157.201 4
4 150.0 222.5 35.0 125.0 12.048 145.154 3
5 175.0 210.0 337.5 137.5 12.392 153.561 6
6 162.5 235.0 325.0 137.5 12.080 145.926 4
7 187.5 222.5 312.5 150.0 12.540 157.251 6
8 200.0 222.5 300.0 137.5 11.975 143.400 6
9 200.0 247.5 337.5 125.0 12.653 160.098 4
10 187.5 247.5 350.0 137.5 12.317 151.708 4
11 175.0 247.5 300.0 150.0 12.244 149.915 5
12 162.5 247.5 312.5 100.0 12.192 148.644 8
13 162.5 210.0 350.0 150.0 12.399 153.735 2
14 187.5 235.0 300.0 112.5 12.149 147.598 2
15 150.0 235.0 337.5 150.0 12.173 148.181 9
16 150.0 210.0 300.0 100.0 12.328 151.979 5
17 175.0 222.5 325.0 100.0 12.568 157.954 6
18 200.0 260.0 325.0 150.0 12.416 154.157 0
19 150.0 247.5 325.0 112.5 12.276 150.700 1
20 175.0 260.0 350.0 112.5 12.286 150.945 7
21 162.5 260.0 300.0 125.0 11.997 143.928 0
22 187.5 260.0 337.5 100.0 12.250 150.062 5
23 200.0 235.0 350.0 100.0 12.560 157.753 6
24 150.0 260.0 312.5 137.5 12.276 150.700 1
25 175.0 235.0 312.5 125.0 12.455 155.127 0
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