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Fig.1 The rotating sandwich beam embedded with ER fluids
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Table 1 Comparison of natural frequencies and loss

factors obtained herein with those of Ref.[14]

Natural frequency f/Hz Loss factor n

Mode
Present Ref.[14] Present  Ref.[14]
1 10.011 10.005 0.00393  0.00395
2 40.091 40.051 0.00507  0.00512
3 89.125 89.028 0.00459 0.00461
4 152.926 152.702 0.00336  0.003 39
5 236.396 235.761 0.00244  0.00250

R 2 ANHERINREEHREFREMESHERL
(" =n/2) 53k [15] PERIER LR
(L =300mm, b = 12.7mm, h; = 0.762 mm,
hs = 2.286 mm, hy = 0.25 mm, G5 = 261 500(1 + 0.38i))
Table 2 Comparison of a rotating beam for natural
frequencies and modal damping ratio obtained herein

with those of Ref.[15]

Angular velocity Natural frequency Modal damping ratio

6/rpm fi/Hz  fo/Hz n 3
0 Ref.[15] 20.15 104.0 0.0382 0.0235
present 20.14 103.9 0.0384 0.0233
600 Ref.[15] 20.58 106.8 0.0365 0.0220
present 20.53 106.6 0.0366 0.0222
1000 Ref.[15] 21.20 111.2 0.0340 0.0201
present 21.17 111.1 0.0340 0.0204
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Table 3 Parameters of ER sandwich beam

Parameters of Beam geometry L = 300 mm, b = 20 mm,

h1 = h3z = 0.5mm, hs = 2mm
p1 = p3 = 2800kg/m3,

E1 = E3 =70GPa

p2 = 1400kg/m3,

mg = 1500 Pa-mm/kV, by =0,
me = 270 mPa-s-mm/kV,

be = 3.73 Pa-s

Elastic layer properties (Al)

ER fluids properties
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Journal of Intelligent Material Systems and Structures,

PARAMETRIC VIBRATION OF A ROTATING ER SANDWICH BEAM
WITH PERIODICALLY VARYING VELOCITY "

Wei Kexiang®?) Meng Guang*
*(State Key Laboratory of Mechanical System and Vibration, Shanghai Jiao Tong University, Shanghai 200240, China)
t(Department of Mechanical Engineering, Hunan Institute of Engineering, Xiangtan 411101, China)

Abstract The dynamic stability of a rotating electrorheological (ER) sandwich beam with periodically varying
velocity is studied by using the method of multiple scales. Assuming the angular velocity of the beam is given
as a harmonic function of time, the rotating sandwich beam is regarded as a parametrically excited system.
The effects of structure parameters and working condition on the instability boundaries in parametric resonance
of the rotating beam are investigated. Numerical results show that the vibration characteristic and dynamic
stability of the rotating ER sandwich beam can be adjusted when it subjected to an electric field, and the ER

material layer can be used to improve the dynamic stability of the rotating flexible beams.

Key words  parametric resonance, electrorheological (ER) sandwich structures, rotating flexible beams,

varying angular velocity, dynamic stability
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