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Structural Optimization for Rack of Cassava Harvester
Based on Sensitivity Analysis
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Liao Yulan' Sun Youpan®

Abstract. In order to improve the working performance of cassava harvester, multi-objective optimization
design for the rack of the harvester was conducted. Under the CAD/CAE integrated design platforms, the
statics finite element analysis and sensitivity analysis of the original rack were executed. Based on the
above analysis, the multi-objective optimization design model for the rack was built, and six groups of
non-inferior solution were obtained. From six groups of optimization design schemes and original design
scheme, the optimal design scheme was selected by using fuzzy matter-element method and entropy-
weight method. Comparative analysis on rack before and after optimization design showed that the rack’s
mass reduced 4.29% and the maximum deformation reduced 27. 04% , which proved that the proposed
structural optimization design method for cassava harvester’ s rack based on sensitivity analysis was

reasonable and feasible.
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Fig.2 Cassava harvester rack model
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i C, C, C, C, C, C, Co
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M,: (x;) 10 12.92 13. 88 13.78 13.97 7.65 12. 80
R = 4
M,: (x,) 10 7.18 7.07 7.38 6. 35 6.78 7.29 (4)
M, (x5) 10 6.22 6. 87 7.62 7.21 7.11 6.94
My:(m) 157.98 154.23 155.64 153.67 148.69 140.09 151.20
| Mg (8) 12. 28 10. 15 9.34 8.75 11.27 12.99 8.96 |
KXrp M, (i=0,1,--,6) AR C,(j=0,1,-6)—&itII%E
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B AR i x3/mm 10 12.92 13. 88 13.78 13.97 7. 65 12. 80
%,/ mm 10 7.18 7.07 7.38 6.35 6.78 7.29
x5/mm 10 6.22 6. 87 7.62 7.21 7.11 6.94
i ﬁ m/kg 157.98 154.23 155. 64 153. 67 148. 69 140. 09 151.20
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Tab.2 Parameter comparison
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Fig. 12 Cassava harvester prototype
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