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Vibration visualization of finite element power flow for fully flexible vibration
1solation system

LI Xu', YANG Bin', LIU Changbin', NIU Junchuan®*
(1. Shandong Electric Power Engineering Consulting Institute Co., Ltd., Jinan 250013, Shandong, China; 2. School of Mechanical
Engineering, Shandong University, Jinan 250061, Shandong, China)

Abstract: In order to fully consider the influence of the foundation and machine flexibility of large vibration isolation systems such
as ships, the mass and layout of isolators on vibration transmission, and to overcome the issue that traditional methods were not
suitable for modeling and analyzing large flexible structures. A new fully flexible isolation system was built, in which the machine
and the foundation were regarded as flexible irregular shaped plates, and the space beam was used to model the vibration isolator,
respectively. The finite element method was introduced into the vibration calculation of the vibration isolation system to avoid the
complex process of calculating the mobilities of the machine and the foundation, and the expression of the transmitted power flow of
the flexible vibration isolation system was given. Through visualizing the vibration transmission of the system, the energy distribution
and power flow transmission of the structure were obtained. It could be used for reference in the prediction of vibration transmission
and vibration isolation design of mechanical equipment.
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Fig.1 Model of full flexible isolation system
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Table 1 Parameters of the isolation system model

Wk, BE, BIER,  EHE/

(6)

v \

o N GPa  (kg'm™) R BB
0.50 0.05 210 7 850 0.30 0.05
1.00 0.03 210 7 850 0.30 0.05
0.05 0.05 0.007 8 1 000 0.47 0.10
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Table 2 Mount frequencies with different angles of isolators

WA () _ ﬁb@j%/Hz _
P S el 1 T PR e N ]
0 0.71 4.98 7.10
30 0.63 5.03 7.42
45 0.55 5.17 7.76
60 0.45 5.32 8.12
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Fig.4 Energy distribution of foundation at 5 Hz excitation
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Fig.5 Power flow gradient of foundation at 5 Hz excitation
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Fig.7 Energy distribution of foundation at 380 Hz excitation
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