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Abstract: A rapid optimization design method was established for the frame structure of a rocket
engine with double thrust chambers, including parametric modeling and structure optimization design.
The rationality to conduct optimization design by means of a simplified model with beam and MPC
elements was validated by comparing the structure analysis results of two different frame entities and
a simplified model. A finite element model file including the frame structure layout and size
information was generated directly by self-compiled program, which improved the modeling precision
and decreased the modeling time. The strength, stiffness and stability of the frame structure were
considered in the optimization design of the frame structure layout and light weight. The frame weight
was decreased significantly under the condition that all restrictions were satisfied. A ideal effect of
optimization design was obtained
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Fig. 4 Flow chart of structure optimization design EHTFRE,
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Tab. 2 Variation of constraint varizbles before and after optimization

HRER witeE  MER AT R ArER

B Kl N 1/ MPa 2126 417 - 416.9 +F96.1%
52/ mm 2.83 10 - 5.86 EF107.1%
#2162/ mm 0.76 3 - 1.2 EF57.9%
e 2/ mm 0.11 2 - 0.23 FF+ 109.1%
REHRET 14.2 - 3.0 5.53 TF# 61.6%
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Tab. 3 Variation of partial design variables before and after optimization

Bt ER witeiE  EER TR AR iR
al(°) 5 8 3 6.5 +7t30%
BI®) 54 60 50 53.2 TH1.5%
ry/mm 325 50 20 31.5 TH3.1%
ty/mm 10 20 1 5.6 TR 44%
rdmm 325 50 20 32 TH 1.5%

t/mm 10 20 1 7.5 TF% 25%
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