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Fig.1 Theoretical model of dual dynamic vibration absorber
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Fig.2 Frequency response curves under three boundary con-

ditions
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Tab.1 First six order results of modal analysis

B f/Hz s f/Hz
1 62.645 4 180.99
2 64.552 5 351.60
3 167.740 6 358.46
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Fig.4 3rd and 4th order modal shapes of pipeline
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Tab.2 Basic parameters of dynamic vibration absorber

£ R m/kg W /(Nemm™") BHLJE L
SDVA 0.332 168.98 0.060
DDVA, 0.166 84.49 0.042
DDVA, 0.166 95.73 0.050
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Fig.5 Integral structure of double dynamic vibration absorber
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Tab.3 Material parameters of each component of

dynamic vibration absorber

SRR A A/

R 1 8 o/(kgem ) T H
GPa

Ede 6061 H/&H 2.77Xx10° 71 0.33

FiEIH 6061 &4 2.77X10° 71 0.33

G 455 7.85 206 0.30
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Tab.4 Rectangular spring parameter mm
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Fig.6 Pipeline model without dynamic vibration absorber
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Fig.10 Contrast diagram of pipeline system with and without vibration absorber
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Tab.5 Vibration absorption effects of single dynamic
vibration absorber in three directions
a/(mmes %) MR MR
i TP A AR R/ % A/dB
x 1921.8 460.3 76.0 12.41
Y 386 410 107 040 72.3 11.15
22 393 7295.1 67.4 9.74
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Tab.6 Vibration absorption effects of dual dynamic
vibration absorber in three directions
a/(mmes ) WeIRAL  WRAR
75 1] - )
TRy s WIRSE R/ % #/dB
x 1921.8 136.73 92.9 22.95
v 386 410 27 285 92.9 23.02
2 22 393 1 850.7 91.7 21.66
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Fig.11 Physical parts for dynamic vibration absorber
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Fig.13 Material object of information acquisition system
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Tab.7 Vibration absorption effect of dynamic vibra-

tion absorber

I EE /g

F/N TR AR AR Y WARACR /dB
5 12.26 3.96 64.0 9.82
10 23.65 8.09 65.8 9.32
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Fig.16 Comparison of pipeline response with vibration ab-

sorber under different excitation
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