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Performance Improvement of Belt Conveyor Roller Based on Structural
Optimization Technology

YU Ning-bo, HUANG Zhong-yu
(Hubei Three Gorges Polytechnic, Yichang 443000, China)

ABSTRACT: The work aims to design the structure of driving roller based on the structural optimization technology, so
as to improve the structural mechanical performance and increase the working life of the belt conveyor in food packaging
production line. Firstly, the structure of the driving roller was analyzed and its mechanics was analyzed. Then, the im-
provement of mechanical properties and lightweight design of the roller's wheel disk were carried out via topology opti-
mization technology. Secondly, the pre-deformation of the spatial node about the finite element model of the driving roller
was conducted based on the HyperMorph, and the shape optimization solution was obtained. The analysis on the optimi-
zation results showed that, the compliance of the driving roller reduced from 1340.304 mm/N to 791.1324 mm/N, the
first-order natural frequency increased from 849.344 Hz to 980.046 Hz, and the structural mass decreased from 1.235 t to
0.806 t. The optimization results show that, not only does the driving roller structure based on the structural optimization
technology effectively improve the static stiffness of the structure, and the enhancement of the first-order natural fre-
quency indicates that the vibration suppression ability is increased, but also the lightweight structure is achieved, which
saves the manufacturing cost of the structure. The proposed method provides significant reference for the structural opti-
mization design in modern engineering field.
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Fig.5 Optimization result of roller wheel disk
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Fig.6 Stresses of roller wheel disk before and after optimization
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Tab.1 Mechanical performance of roller wheel disk

/ /
(mm-N 1) MPa

/
kg /Hz

412.176 288.4
309.268 221.6

1.235 423.141
0.806 502.926

20.62%
423.141 Hz
18.85%

288.4 MPa

23.16%
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Fig.9 Shape optimization result of roller
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Fig.10 First-order natural frequency and modal vibration
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Fig.11 Stress distribution of roller before and after
optimization
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4

Tab.4 First-order natural frequency value and modal
vibration mode of roller

/ /
/Hz (mm-N 1) MPa
849.344 1340.304 285.8
980.046 791.132 246.8
285.8 MPa
246.8 MPa
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