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Definition Method of Reference Spectral Density for Synthetical

Linear-angular Random Vibration Test
XIE Wenwei, HE Xudong
(College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract:To achieve synthetical linear —angular random vibration testing, the vibration reference spectral density definition
method for structural translational and rotational degrees of freedom was studied. Based on the coordinate transformation
relationship between the acceleration response of control points and the translational and rotational degrees of freedom of the
structure, formulas for calculating the root mean square magnitude of random linear vibration and angular vibration were derived.
The structure was considered as a rigid body, and its movement kept consistent with the motion mode of the control point , Thus
the shape of the reference spectral density of the linear—angular composite random vibration test fitted the one of the control point
test spectral density. The root mean square values of the linear vibration and angular vibration were calculated from the given
proportion of the structural linear vibration and angular vibration magnitude and the control point test spectral density. A two
degree of freedom synthetical linear—angular random vibration control experimental system was constructed to achieve the beam
model synthetical linear—angular random vibration experimental control, verifying the feasibility of the proposed reference spectral
density definition method.
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