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Abstract;In order to achieve the goal of lightweight design of the scallop sheller, the buckling characteristics was

analyzed by ANSYS Workbench 18. 0. The buckling eigenvalue and the mode diagram were obtained through simulation

analysis to determine the critical stress value and the buckling location when sheller instability occurred. On this basis,

topology optimization was performed based on the optimization criteria of the variable density method, and the buckling

characteristics before and after optimization were compared. The topology optimization results show that the overall

structure is reduced by 12. 5% , and the maximum deformation almost stays same. The research ensures that the

structure meets normal working conditions and achieves the lightweight requirements of scallop sheller.
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Three-dimensional model of scallop sheller
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Figure 1

Table 1 Material performance parameters
MEERR R/ GPa THFALE I/ (kg - m ™)
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Figure 2 Simplified finite element model
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Figure 3 Scallop sheller restraint and
load application
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Table 2 Buckling eigenvalue

2 Jet AR s Jit A 41
1 -46.417 4 -30.842
2 -39.788 5 -29.936
3 -39.043 6 25.385
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Figure 4  First-order buckling mode
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Figure 5 Topology optimization results
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Table 3 Buckling eigenvalues after topology optimization
B i A B i AR
1 -119.310 4 -84.098
2 -103.630 5 -80.095
3 -97.677 6 68.380
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Figure 6  First-order buckling mode

shape after topology optimization
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