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Structure Design and Characterization of the Vibration

Isolation Performance of the Base
WU Yibo GUO Wangtao JI Bing ZHAO Shulei

(Luoyang Ship Material Research Institute TLuoyang 471023 China)
Abstract: In this paper the structure design for the vibration isolation of the base is carried out by FEM simulation and analy—
sis software Patran/Nastran. The effects of the structure forms of the base on vibration isolation are studied through simulation
and analysis and the optimum structure form is determined. Finally the theoretical results are validated by experiments.
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Fig. 1 The steel base model Fig. 4 The model of base installed vibration isolators

5 + SA3
2 Fig. 5 The model of steel base with vibration isolators
Fig. 2 The foam sandwich composite base model and managed floor plates by SA3 rubber materials

Fig. 3 The model of base with floor plates managed Fig. 6 The model of foam sandwich composite

with SA3 rubber materials base with vibration isolators
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1
2 Table 1  The parameters of the constitutive model
/GPa / (kg/m*)
1.2 - 200 0.3 7 850
PU 0.3 0.4 300
2
Table 2 The composite parameters of the constitutive model
E, /GPa E,, /GPa G, /GPa G, /GPa Vi / (kg/m®)
25 25 3.8 3.8 0.14 1 630
21 21 6.0 6.0 0.15 1 700
3
3 5 o
3
Table 3 The calculation results of the mode of the base in different cases Hz
X Y
36.6 35.5 37.7 72.0 96.0
45.4 38.3 42.8 82.0 112.0
48.0 39.0 46.0 86.0 120. 0
+ 9.0 43.0 33.0 72.0 86.0
+ SA3 39.8 33.6 37.7 88.4 93.9
+ 44.1 42.7 37.0 81.3 99.2
+ + SA3 46.6 40.0 37.6 95.3 97.6
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Fig. 7 The acceleration—ibration level of the node 2
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Fig. 8 The acceleration—vibration level of the node 3
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Table 4 The test results of acceleration~vibration

level of test points of the bases in different cases
dB 10 o

2 3 5

141.9 146. 1 °
138.6 141.1
136. 6 140. 5

+ 125.8 125.7
2 ~ 5 dB )
+ SA3 141.5 140. 7
+ 130.2 130.2
+ +
124. 4 124. 4
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Figure 9  The insertion loss of test points
Fig. 10 The diagram of the vibration test

of the bases in different cases o -
and excitation positions

5

Table 5 The insertion loss of the test points of the steel and composite base

/dB /dB
2 141.9 138.5 3.4 85.8 83.5 2.3
3 146. 1 141.1 5.0 86.9 83.0 3.9
4 141.9 138.5 3.4 85.4 81.3 4.1

5 146. 1 141.2 4.9 90. 3 85.9 4.4
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