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Abstract: Since launch vehicles tend to be large-scale and heavy, structure optimization technology plays a more
and more important role in the lightweight design of launch vehicles. Meanwhile, the requirements of tests with higher
precision and analysis and evaluation with higher reliability are also increasingly prominent. In this paper, firstly, the
lightweight design methods of launch vehicles are summarized. Then, several typical sealed and non-sealed structure
optimization cases and some uncertain optimization methods for new launch vehicle structure are emphatically
introduced, and the optimization results are verified by tests. Finally, the technical problems to be solved and the
development trend of structure optimization technology in the future are sorted out and prospected.
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Tab.l Applications of structure optimization technology in aircraft design'
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Fig.1 Schematic diagram of fuel tank model and comparison of von Mises stress distribution before and after
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Fig.4 Technical plan for tank structure test and

measurement
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Fig.5 Flow chart of optimum design for booster nose cone
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Fig.7 Loading method and installment of tests
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Fig.8 Stress comparison of the main and secondary stringers obtained by tests and simulation
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Fig.9 Results of axial and radial displacement obtained by tests and simulation on the front binding support
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Fig.10 Linear bucking optimization of stiffened shells with material and geometric uncertainties’
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Fig.13 Flow chart of the optimal design for spherical tank
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Fig.15 Test design and implementation of spherical tank
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