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Dynamics test and simulation of alaunch
vehicle engine system

'Dong Xunhu, 2 Zhang Xiaoman
(*Shanghai Aerospace System Engineering Institute, Shanghai 201108, China; Shanghai Satellite
Engineering Ingtitute, Shanghai 200240, China)

Abstract: The vibration characteristics of afirst stage rocket engine were studied by simulation
and test. The modal test and application of business FEM software in the fast dynamic analysis was
introduced in detail. In the end the 3D Engine FEM mode was reduced to simple beam mode and the
total rocket beam model was established. The result of simulation consisted with the modal test result
very well.
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Fig.l1 FEM modd of thefirst stage engine
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Fig.2 FEM model of engine component
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Fig.3 The CAD and FEM model of the gimbal
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1
Tab.1 Modal frequency and modal shape

/Hz /Hz /(%) ! (%)
1 10.000 10.002 0.02 10.017 1.66
2 10.060 10.189 1.27 10.074 2.26
3 14.885 14.338 381 14.367 1.29
4 18.026 16.783 7.40 17.229 1.85
5 21.176 21.529 1.64 19.314 2.31
6 22.377 20.163
7 24.872 27.504 9.57 23.952 2
8 34.443 33.487
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Fig.7 Second order modal shape of Y direction
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Fig.8 Thefirst and second modal shape of the
rocket beam model
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