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Modal analysis of a rocket engine
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Abstract; To obtain the dynamic characteristics of a certain rocket engine, a modal analysis for
the engine is conducted with finite element method (FEM). According to the idea from components to
integrate, the finite element model for each component is established. In addition, the modeling meth-
ods for nozzle and thrust chamber are analyzed emphatically. The thrust chamber is simplified to sin-
gle-layer shell by stiffness equivalent, while the nozzle is simplified to orthotropic shell in accordance
with its structural properities. The calculated result of nozzle is compared with that of modal experi-
ment to verify the precison of the modeling method for nozzle presented in this paper. The finite ele-
ment model of whole engine is assemblied by all the component models, and then its modal distribu-
tion is calculated. The result of numerical calculation agrees well with that of modal test.
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Fig. 1 Equivalent for wall of thrust chamber
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Tab. 1 Comparision of modal result of nozzle
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1 18.76 25.29 -25.82%
2 36.37 332 9.55%
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Tab. 2 Comparision of modal result of nozzle
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1 16.94 25.29 -33.02%

2 29.01 332 -12.62%
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Fig. 2 Equivalent of nozzle wall
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