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Fig.1 The axial vibration specimen and cushion layer

pasting form
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Fig. 2 The constitute of cushion layer
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Fig.3 The stress-strain curve of silicon foam cushion

material
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Fig. 4 The mass-spring-damping system
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Fig.5 The influence of excitation force and cushion’s

initial compression on system response
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Fig. 6 The exciting mode and measuring points of the

modal test
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The modal test results of the specimen with the pre-
tightened load 1 007 N

Tab. 1

b %k J/Hz BLE L/ %
1 324.6 4.78
2 389.8 5.15
3 493.2 6. 45
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The FRF at the location of the force excitation
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The first three order vibration modes
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Tab.2 The first-order natural frequency with different pre-

tightened loads

RIATH B2~ | RRET BZEN B
ZH/N  fij/MPa % /Hz 2H/N  fj/MPa  #/Hz
1007 0.051 324.6 1900 0.095 368. 75
3126 0.157 431. 25 4016 0.202 482.5
4 853 0.244 547.5 6 078 0. 305 613.75
6 926 0. 348 641. 25
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Fig. 9 The FRF with different pre-tightened loads
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Fig. 11 The vibration experiment system and apparatus
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Fig. 12 The power spectral density of random vibration
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Tab.3 The parameters of vibration experiment

BES/N 794 824 805 1022 1047 1048 1501 1560 1508

EE R/
ﬁ;xj}ﬁﬂ'}& 0,005 0.01 0.05 0.005 0.01 0.03 0.01 0.03 0.03
(g +Hz ")
FE /N 1514 1472 1956 1927 2509 2509 2495 3012 3060
=
%%jji')& 0.03 0.05 0,03 0.05 0.03 0,05 0.08 0.05 0.06
(g"+Hz )
%S /N 3102 4040 4066 4072 5025 4996 5998
R R/

(g* + Hz ])0.08 0.06 0.08 0.1 0.1 0.13 0.13

6 IRIWEEST

AR TOUBE LR s il B 25 R &l 13 Fron . ]



782 & Zh. W

w5 & W

36 %

WL s 24 % 3 e A X AR B /0N 1) 1905 BT B
GERL G 2 R e Bl R EE A A 20 BN AS . R
hEH N 0.01 g /Hz i, WK F18 1 kN, IR 356
RIS R R K A R A e g, BE A R B B T
150 B Ll 45 A8 & A 2 ) A 3l 1) TR ) A A B R, Y
JREh g T+ = 0. 06 ¢ /Hz W}, Bl & W4 K=
4 KNAREORAIEZ5 49 A & A4 2 1 % gl . 136 BiF o 3%
L AR LA IR B B % (0. 13 ¢° /Hz DL ) 4544
ANERERE DN TE S H AR E 6 kN DL E; [ A
Wil S ME S RSB RZE R R
BBENL A A S M LA A

Toe X

TN
s
n'
89
Z
B
i)
™
_:Lé

3 4 5 6
FE )/ kN

13RI T2 B 0 s 5o 4

Fig. 13 The vibration experiment results with different

conditions
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The relationship between interlayer rotation of
cylindrical structure and pre-tightened load, vi-

bration magnitude
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