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Structure Optimization of Drum-Body on High-Speed Latex Disc-Separator
SHI Kai, XUE Xiaoning *

(College of Mechanical and Power Engineering, Guangdong Ocean University , Zhanjiang , Guangdong 524088 , China)

Abstract : In view of the problems of heavy loading, uneven distribution of stress and large local-stress value on the drum
body of high-speed latex disc-separator, the multi-objective optimization method was applied to improve the structure
parameters and stress distribution. By ANSYS parametric modeling, the finite element model on latex separator drum
was created to analyze the force and constraint of the drum, and the contour figures of stress and the strain on the drum
body were achieved. The drum diameter R, , height H, , the cylinder wall thickness D, and bottom thickness D, were set
as the target parameters. The structure optimization was conducted by using the multi-objective optimization design
method. The optimization result shows that; R,, H, and D, is respectively reduced by 4. 180, 3. 640 and 2. 353 mm,
and D, increases 1.518 mm, and the maximum equivalent stress is reduced by 21. 09 MPa with the decline rate of 4.
29% . The maximum local-stress is decreased, and the total quality is reduced by 1.042 kg with the decline rate of 5.
85% . The maximum deformation decreased 0.001 35 mm, and the decreased rate is of 0.65% , and basically reached
the optimization goal. The results and analysis method can provide more guidance and reference for the structure
optimization of disc-separator.
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Figure 1  Drum body model and mesh
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Figure 2 Drum body loads and boundary conditions
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Figure 3  Equivalent stress and geometry

deformation cloud of drum body
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Figure 5 Two-dimensional model of

drum body geometry parameters
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Figure 9  Sensitivity of design variables
and objective function
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Table 1  Drum body optimization candidate design points
BB BEIT H,/mm D, /mm D,/mm Ry/mm RGNS/ MPa Jfiki/ke IR A/ mm
A 253. 860 28.147 21.518 225.820 470.51 16.760 0.206 46
B 255.060 28.750 21.986 225.440 472.98 16.887 0.204 07
C 256. 560 28.051 20.650 225.530 472.11 16.822 0.208 16
A2 RACHT G S dAT e
Table 2 Comparison of parameters before and after optimization
H,/mm D, /mm D,/mm Ry/mm RREAEHON S/ MPa A/ kg RKAETE Bt/ mm
WIHEE 257.500 230. 000 30.500 20.000 491. 60 17.802 0.207 81
Al 253. 860 225.820 28.147 21.518 470.51 16.760 0.206 46
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