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Fig.1 Schematic diagram of vibration isolation structure
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Table 1  Unit structure size

Platform  Elastic arm Arc Units
Length 40 15 5 mm
Width 3 3 0.8 mm
Density 2.7x10°  2.7x10°  1.6x10° kg/m?
Young's modulus ~ 70x10°  70x10°  7.8x102 MPa
Poisson’s ratio 0.3 0.3 0.47 —
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Fig.2 Finite element mode of the first three orders
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Table 2 The first three order frequency of different angles 6

0 Si (Hz) fo (Hz) /5 (Hz)
40° 1.87 2.77 3.43
45° 1.23 1.88 2.22
50° 2.74 4.74 5.39
55° 1.62 2.73 3.14
60° 3.01 5.62 5.81
62° 3.38 6.27 6.92
64° 3.39 6.64 7.19
66° 3.51 7.31 8.03
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Fig.3 Frequency response function curve of the optimal unit
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Fig.4 Bandgap width corresponding to different angles 6
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Fig.5 Two-dimensional broadband vibration isolation structure model
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DESIGN AND OPTIMIZATION OF BROADBAND VIBRATION
ISOLATION STRUCTURE WITH ELASTIC JOINTS®

Fu Zhanzhan

(School of Mechanical Engineering ,University of Shanghai for Science and Technology, Shanghai

Yin Youwang Sun Xiuting'

200093, China)

To fulfill broadband low-frequency vibration isolation,a new two-dimensional negative Poisson’s ratio

structure with elastic joints was proposed.Firstly, the finite element model of the unit cell was established ,and the

angle of the elastic joint was taken as a design variable.The effect of the angle on the first three natural frequen-

cies was analysed,and the optimal angle and element configuration were obtained.Secondly,the dynamic analysis

of the unit cell was carried out to reveal the relationship between the isolation frequency band and the angle.Final-

ly,the dynamic analysis of the vibration isolation structure was carried out,and the dynamic responses under dif-

ferent excitation directions were obtained.The results showed that this vibration isolation structure achieves a wide

and deep band gap at low frequencies, and realizes low-frequency and wide-frequency vibration isolation, which

provides a new idea for the structure and material design for vibration isolation.
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