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Identification Method for Aircraft Lateral Response Loads Based on

Telemetry Mechanical Environmental Parameters

LIU Xue, LI Dong, XU Hongzhou, HU Jian

(Unit 91550 of PLA, Dalian 116023, China)
Abstract ; Given the big error between the theoretical dynamic model and the actual situation caused by the complexity of the
underwater mechanical environment of the submarine—launched aircraft, this paper proposes an identification method for lateral
response loads of aircraft during water egress based on telemetry mechanical environment parameters. Based on the theory of
structural mechanics, this method, first, identified the modal parameters of the telemetered mechanical environment parameters
of the water — egress phase of the aircraft by combining the natural environment excitation technique with the eigensystem
realization algorithm. Then, the vibration response of the key section was decomposed adaptively by the variational mode
decomposition method to obtain the low — order modal response components, Finally, according to the principle of modal
superposition and modal orthogonality theory, the modal coordinates were obtained by using the identified modal parameters and
the low—order modal components. Also,the lateral response load was identified through the combination of the modal shear force
and the modal bending moment. The actual measurement example verified the validity of the method.
Keywords : mechanical environment parameters; natural excitation technique; eigensystem realization algorithm; variational

mode decomposition; load identification
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