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Structure design and analysis of a new type of aggregate bulk loader

WANG Qianting', WU Peng', MA Ying”, LI Haoyu', SONG Jiang
(1. School of Materials Science and Engineering, Fujian University of Technology, Fuzhou 350118, China;

2. School of Electronic, Electric Engineering and Physics, Fujian University of Technology, Fuzhou 350118, China)

Abstract; In view of the problems of the backward control mode and unreasonable structural design of aggre-

gate bulk loading machine, an automatic aggregate bulk loader with rotary valve mechanism was designed.The

system constructed a three —dimensional model of the overall structure of the bulk loader; the finite element

method was used to simulate and analyze the rotary valve mechanism under the maximum load condition, and

the structural strength of the spool was found to be redundant, and the topological optimization design of the

spool was carried out to reduce the mass of the spool from 628.07 kg to 407.26 kg, with a mass reduction of

35.15%, while ensuring the stiffness performance, which realizes the lightweight design of the spool and pro-

vides a reference for the design of the rotary valve spool.

Keywords : aggregate bulk loader; rotary valve; structural design; finite element analysis; topology optimiza-

tion
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Fig.1 Structural design of the rotary valve
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Fig.2 Overall 3D map
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Fig.3 Shell load application and constraint diagram
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Fig.4 Total deformation cloud diagram of the shell
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Fig.5 Shell stress cloud diagram
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Fig.6 Spool load application and constraint diagram
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Fig.7 Spool total deformation cloud diagram
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Fig.8 Spool stress cloud diagram
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Fig.9 Spool topology optimization model
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Fig.10 Optimized 3D model of the spool
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Fig.11 Stress cloud diagram of spool after optimization
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Fig.12 Cloud diagram of total deformation of spool
after optimization
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