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Reformulation of FRF-based Substructuring Method and Its Application
in Environment Prediction

CHEN Jiang-pan
(Beijing Institute of Electronic System Engineering, Beijing 100854, China)

ABSTRACT: The work aims to efficiently and precisely predict the random vibration environment of complex structure sys-
tems according to the FRF-based substructuring method. First of al, the FRF-based substructuring method considering elastic
connections was reformulated based on the Sherman-Morrison-Woodbury formula to break the bottleneck that the application
field of the existing method was limited by the singularity of displacement impedance matrix of elastic connection systems.
Secondly, according to the transformation relationship between the force-displacement frequency response function and the ac-
celeration transfer function of complex structure systems, the prediction method for random vibration environment based on the
FRF-based substructuring method was proposed. A simulation example for "simulating random vibration experiment” was de-
signed. The finite element model and the method proposed in this work were used to predict the smulation and calculation of
the random vibration environment for the simulation example. The predicted results of the two methods were consistent. A ran-
dom vibration environment prediction method based on the FRF-based substructuring method is proposed. It provides a new
idea for environmental prediction of complex structure systems.
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Tab.1 Finite element model parameters of simulation example

S5k 2 TG /m HOTH PPER L /GPa THFA L B (kg-m™) B A2 /m
TLER A 0.05 20 210 0.3 7 800 sk 0.1, P 0.095
T4t B 0.05 40 210 0.3 7 800 4h 0.1, P4 0.095
T4 C 0.05 10 210 0.3 7 800 4h 0.1, P4 0.095
PPk 0.03 2 210 0 0 0.012
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