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Topology optimization design of a new type of instrument cabin

HE Liping', WU Xia®, LIU Jianzhuang'
(1.Beijing Institute of Radio Measurement, Beijing 100854, China;
2.Sichuan Vocational and Technical College, Suining Sichuan 629000, China)

Abstract: The topology optimization design of a new type of instrument cabin is studied. The topology
optimization model of the instrument cabin is built by HyperMesh. The topological optimization of the
design space is solved by OptiStruct. To reduce the weight by 70%, the design scheme based on weighted
stiffness maximization is obtained, and the polylactic acid resin sample of the instrument cabin is prepared
by 3D printing. Comparison test shows that adopting the optimal design scheme based on weighted
stiffness, with the minimum weight, the measured stiffness of mounting bracket in the X direction and -X
direction are the highest, which achieves the initial design goal.
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Fig.1 Structure of the instrument cabin Fig.2 Topology optimization model of the instrument cabin
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contour plot s
element densities(density).
simple average i
1.000E+00
[ 8.900E-01
7.800E-01
— 6.700E-01
[ 5.600E-01
4.500E-01

3.400E-01
2.300E-01
1.200E-01 |

1.000E-02

no result
max=1.000E+00
grids 231
min=1.000E-02
grids 608477

(a) simulation result
Fig.4 Topology optimization results of the instrument cabin—view 2
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(b) model reconstruction
Fig.3 Topology optimization results of the instrument cabin-view 1
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(a) simulation result (b) model reconstruction
Fig.5 Topology optimization results of the instrument
cabin—broken-out section view
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(a) view 1 (b) view 2
Fig.6 3D print sample
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Fig.7 Principle diagram of stiffness test for mounting bracket
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Fig.8 Principle diagram of sample bending stiffness/strength test
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Tablel Measured data of three design schemes

mass/g +X bracket stiffness/(N-mm™) —X bracket stiffness/(N-mm™) bending stiffness/(N-mm™) bending strength/N
scheme A 218 1559 3124 1536 1882
scheme B 222 954 1868 1958 2800
scheme C 222 1346 2165 1029 2200
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