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Lightweight Structure Design of Jupiter Detector Based on Direct Transfer
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Abstract : Three Jupiter detector structures are designed based on the Jupiter detector direct transfer scheme and the finite element
simulations are carried out. It is found that the three-wing bearing cylinder structure is of the highest modality on the premise of
satisfying the mass envelope. Based on this structure, the thickness of the composite sheet layup in the overall structure is
optimized, thus reducing the weight of the detector structure from 112.5 kg to 81.5 kg, which is reduced by 27.6%. Then, the local

topology optimization is carried out for the service compartment partition. The results show that the mass of the partition decreases
from 12.3 kg to 11.2 kg, by 8.9%. According to the carrying requirements, the optimized overall model of the detector is verified by the
fundamental frequency. the minimum horizontal and vertical fundamental frequency is 9.967 Hz and 23.567 Hz, it satisfies the
horizontal and vertical fundamental frequency requirements of the carrier.
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