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Vibration characteristics of spoke-ike vibration isolators
with locally resonant photonic crystal plates
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Abstract:  Spokeike vibration isolators composed of three-component photonic crystal plates were designed based
on the locally resonant mechanism of vibration band gaps. The lowHrequency vibration isolation characteristics of the
designed isolators were investigated through vibration band gap calculation finite element simulation and tests. The results
showed that compared with a round base plate a spokedike base plate is more effective to obtain vibration amplitude
attenuation in the frequency band gap range; periodic holes on the base plate of a spokedike pillared photonic crystal plate
can enlarge the band gap width by raising the cutoff frequency of the frequency band gap. Three bilateral cells were taken
as basic units of double-side pillared plates three isolators with one spokedike plate six isolators with two spokedike
plates and six isolators with three spokedike plates were designed. Test results showed that the average vibration amplitude
attenuations of the designed spokedike vibration isolators with one two and three spoke-ike double-side pillared photonic
crystal plates ( DSPPCPs) can reach 24 dB 34 dB and 38 dB respectively; these structural designs and investigation
results have a potential application prospect in the field of lowHrequency vibration reduction.
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Fig.1 Two different vibration transfer paths
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Fig.2  Vibration transmissibility simulation of the two different
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Fig.3 Symmetric DSPPCP with holes on its base plate
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Fig.4 Spokedike DSPPCP with holes
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Fig.5 Structure of vibration isolator with three spokedike plates
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Tab.2 Unit cells for spokedike plates used in the isolators

BRI

A / 5 mm/5 mm 409 ~714
B / 3 mm/3 mm 495 ~ 887
C / 3 mm/3 mm 802 ~1 079
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Fig. 6 Band structures along I'X edge for different unit cells
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Tab.3 Serial number of vibration isolators with spoke-

like plates

21 —A —B —
22 —B —A —
23 —A —C —
24 —C —A —
25 —B —C —
26 —C —B —
31 —A —B —C —
32 —A —C —B —
33 —B —C —A —
34 —C —B —A —
35 —B —A —C —
36 —C —A —B —
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Fig.7 Vibration experiment of spokedike isolators
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Fig. 10 Vibration transfer curve of Isolators with two spokedike plates
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Tab.4 Attenuation amplitude in the vibration band gaps of . .
isolators with two spokeike plates 26 . .
/dB /dB
1 2 1 2 °
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Fig. 12 Measured vibration transfer curves of isolators with three spokedike plates
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Tab.5 Attenuation amplitude in the FVBGs of isolators with three spoke-ike plates
/dB /dB /dB
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35 54.5 54.5 52.2 42.3 47.3 42.4 42.0 48.9 50.4
36 52.3 54.0 50.6 42.4 46.0 46.9 44.9 43.7 48.4
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