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Topology optimization design for main frame of

infrared seeker’s stabilization platform
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2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to improve the dynamic performance of infrared seeker’s stabilization platform and
diminish the negative effect of vibration environment on the stabilized accuracy and image quality of
electro-optical load, a topology optimization based on the variable density theory was studied. In the
topology optimization of the main frame of infrared seeker’s stabilization platform, the maximum stiffness
was taken as an objective function and the volume ratio constraint was taken as response functions by
using the software of NX/TOSCA. The stiffness and modal performance of the main frame structure after
optimization were analyzed by comparing with experience design. The results show that the mass of the
main frame is reduced tremendously by 32.4% under the condition of the improved dynamic performance,

the maximum deformation is reduced from 3.2 pm to 2.8 pm, and the first order natural frequency is
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improved from 1 567 Hz to 1 953 Hz, that is beneficial to the lightweight level of ascension and the

performance improved. Finally, the dynamic performance of the main frame is verified by vibration test

and stabilized accuracy test, which proved the result of the topology optimization. This topology

optimization method will provide help to structure design of the other important parts.
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Fig.1 Finite element model of the main frame
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Fig.2 Schematic diagram of the density distribution after topology

optimization of the main frame
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Fig.3 Two kinds of structure forms for the main framework
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Tab.1 Static analysis results for two kinds of

structure forms

R VA
Experience design 3.2 0.96 0.34
Optimal dedign 2.8 0.61 0.23
Change rate 12.5% 36.5% 32.4%
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Tab.2 Modal analysis results for two kinds of

structure forms

Model order 1 2 3
Experience design/Hz 1567 1935 2 605
Optimal dedign/Hz 1953 2 346 3290
Change rate 25% 21% 26%
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Fig.4 Picture of vibration test
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Fig.6 Test data of stabilized accuracy
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