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Abstract: Vibration mode shape slope has been a primary issue of concern for attitude control sys-
tem, which is vital for flight reliability and safety. In this paper, with reference to the principle of
launch vehicle modal test and parameter definition, a mode shape slopes prediction method is pro-
posed. Using 3D finite element modeling and model updating method, the effect of the local stiff-
ness of structure where inertial components are installed is considered. Three different methods
are summarized, which can help enhance the accuracy. The method of changing the modes of a 3D
model to the modes of a 1D model is also presented, which can solve the problem of using 3D mod-
el to calculate the parameters of the attitude dynamics model .
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Fig. 1 Principle of the mode shape slopes prediction methods

B2 WMARKAFRAMTHER
Fig. 2 Finite element model of the inertial

measurement unit bracket
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Fig. 3 Finite element model of the inertial measurement

unit and its bracket
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Fig. 4 Finite element model of the inertial

measurement unit beam
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Fig. 5 Coordinate system of the launch vehicle
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Tab.1 Comparison of launch vehicle mode shape without propellant
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Fig. 6 Mode shape slopes prediction results in

different flight conditions
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