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Abstract; In order to obtain an accurate structural dynamic model of thrust frame in liquid rocket en-
gine ,a detailed structural dynamics modeling approach was adopted to establish a detailed finite element
(FE) model that can simultaneously describe the static and dynamic characteristics of the frame. The es-
tablished model was further updated according to two different types of test data. The static test under the
fixed support state was carried out, and the displacement response of the key measuring points on the
frame was obtained. The modal test under the free state was carried out, and the natural frequency and

mode shape under this state were identified. Finally,using the obtained displacement data and the natural
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frequencies as the objective function,the six most sensitive parameters to displacement and frequency in

the elastic modulus of frame materials were updated. The results show that the updated frame model a-

grees well with the measured values not only within the frequency range used in the correlation, but also

beyond the frequency range used in the correlation. It is feasible to combine static response data and mo-

dal test data in the model updating. The static test results can provide the information that is not available

in the modal test,which is beneficial to the model updating process.

Keywords : model updating; liquid rocket engine; static test; modal test; thrust frame
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Fig. 5 Experimental mode shape of thrust

frame under free-free conditions
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frame under the same coordinate system
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Fig. 10 Sensitivity of 5# ~ 9# z direction displacement to

32 elasticity moduli
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32 elasticity moduli
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Tab.3 Comparison of untuned and tuned model’s results versus test results
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10 101. 4 94.8 -6.51 0. 869 95.8 -5.52 0. 869
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Fig. 15 Comparison of untuned and tuned FE's mode shape verus experimental mode shape at 61 Hz
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Tab.4 Comparison of untuned and tuned FE’s
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