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Vibration Localization of Open Loop Repeated Structures
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ABSTRACT

Vibration localization characteristics of open loop repeated structures with mistuning are investigated in this paper.
Mistuning of a periodic structure often creates significant non-uniformity in vibration responses. As a result of the
localization, critical fatigue problems often occur in repeated structures. Therefore, it is of great importance to predict
the vibration response of the mistuned repeated structures accurately. In this paper, a simplified model for the open-loop
repeated structure is introduced and dimensionless parameters which influence the localization characteristics are
identified. The effects of the parameters on the localization characteristics are investigated through numerical study.
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Fig.1 Repeated open-loop MEMS structure
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Fig.2 Open loop repeated multi pendulum
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Fig.3 Magnification factor variations (open loop system)
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Fig.6 Magnification factor variation due to damping

(a) results of closed loop system
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(b) results of open loop system

Fig.7 Maximum magnification factor of the open loop

and the closed loop systems ( ¢t varialion)

(a) results of closed loop system

(b) results of open loop system

Fig. 8 Maximum magnification factor of the ¢pen loop
and the closed loop systems ( &, variation)
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Table 1 Maximum values of magnification factors and
corresponding & values versus number of pendulums

a, a, o
KLmax KAAmax KS.max
N=2 1.000
(1.000)
61.62
(61.62)
N=3 1.000
(1.000)
68.99
(68.99) {128.6)
N=4 1.000 1.004 ©1.002
(1.000)  (1.001) (1.000)
82.62 77.96 71.41
(92.91)  (70.93) (65.68)
N=5 1.000 1.004 1.004 1.000
(1.000)  (1.004) (1.004) (1.000)
85.15 78.40 . 78.40 85.15
(85.15)  (78.40) _ (78.40)  (85.15)

(Fixed 7 =0.005, 7= —0.0D)

‘Table 2 Maximum values of magnification factors and
corresponding & values versus number of pendulums

o, a, o
Kl.max K4.max KS.max

N=2 1.000
(1.000)

52.04
(52.04)

=3 1000 1
(1.000}

5369
(53.69)

\=4 1,000 1.001
(1.020) (1.000)

60.28 60.54
(75.37) (54.89)

N=5 1.019 1.000 1.019
(1.019) (1.000) (1.019)
70.49 59.07 70.49
(70.49) (59.07)  (70.49)

(Varied g8, y=0.01)

Table.3 Coupling stiffness [ which causes maximum

values of magnification factors

ﬂ N=2 N=3 N=4 N=5§
Open loop 0.012 0.018 0.027 0.032
Closed loop 0.012 0.018 0.029 0.032
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