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On the development of stiffness and damping tunable vibration absorber for the mechanical systems
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Fig. 1 Perspective view of the device.
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Fig. 2 Schematic view of the device.

Tab. 1 Specifications of the present device.

Component | Dimensions [mm] Weight [kg]
(Material)
Outer $ 94X 63 0.56
housing (Duralumin)
Inner ¢ 78X 53 1.06
housing (Steel)
MRE $31.5X$p25.5%5 0.010
(Silicon rubber/Iron
powder)
Steel core $25.5X51 0.20
(Steel)
Coil $25.5X ¢ 58X36 0.50
(¢ 1.3 mm-Copper
wire)
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Fig. 3 Dependence of the natural frequency on the
applied current.
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Fig. 4 Dependence of the damping ratio on the
applied current.
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Fig. 5 Experimental setup for the vibration control
of a thin plate.
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Fig. 6 Results of the vibration control of a flat plate.
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Fig. 7 Experimental setup for the vibration control
of a torque rod.
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Fig. 8 Results of the vibration control of the torque
rod.

HEE

AT OBATIZES L, AR EIE N ER
Bt o2 — X0 MBI g &2 2 7-. 7=,
MR DOZATICER L, SIRKFO /MR ZHE7,
EM%iﬁ?@?Eﬂ?D%ﬁ@?))%ﬁﬁ&%%
BT & 5T, R L OFEROZITICE L
W A AT B D 2 A 72 __&_nal,mﬁf
ERT.

SCHR

(1) C.Hansen, S. Snyder, X. Qiu, L. Brooks, and D.
Moreau, Active Control of Noise and Vibration
(2nd ed.), CRC Press (2012), pp. 1-13.

(2) M. Pan, N. Johnston, and A. Plummer, Hybrid
Fluid-borne Noise Control in Fluid-filled pipe-
lines, Journal of Physics: Conference Series,
Vol. 744, No. 1 (2016), Paper No. 012016.

(3) E. Turco and P. Gardonio, Sweeping shunted
electro-magnetic tuneable vibration absorber:
Design and implementation, Journal of Sound
and Vibration, Vol. 407 (2017), pp. 82-105.

(4) D. R. Thomas, P. A. Nelson, and S. J. Elliott,
Active control of the transmission of sound
through a thin cylindrical shell, Journal of
Sound and Vibration, Vol. 167, No 1 (1993),
pp.113-128.

(5) P. Gardonio and D. Casagrande, Shunted piezo-
electric patch vibration absorber on two-dimen-
sional thin structures: Tuning considerations,
Journal of Sound and vibration, Vol. 395
(2017), pp. 26-47.

(6) 1. Bruant and L. Proslier, Optimal location of
piezoelectric actuators for active vibration con-
trol of thin axially functionally graded beams,
International Journal of Mechanical Material
Design, Vol. 12 (2016), pp. 173-192.

(7) Z. Zaho, C. Shuai, Y. Gao, E. Rustighi, and Y.
Xuan, An application review of dielectric elec-
troactive polymer actuators in acoustics and vi-
bration control, Journal of Physics, Vol. 744
(2016), Paper No. 012162.

(8) O. Terashima, On the active vibration control of
a flat plate with a self-made PVDF actuator,
Proceedings of 13th International Symposium
on Advanced Science and Technology in Exper-
imental Mechanics (2018), Paper No. F09013.

(9) Y. Kobayashi and T. Inoue, Active vibration
control apparatus, United States Patent, Patent
No. 8659245 (2014).

(10) & HEERE, MMalifRE, AN, BEIR
)5, B TSR (2011).



(A1) FAHE=%, LGS, SRS T, B {0 | = € e e R 1

B (2008). BRI F R R S (2019),
(12) AR 76w, REIT JSME 7% X k OCEE 0024, 42 H.
U —X), HABMTZ (2005). (14) T. Komatsuzaki, T. Inoue, and O. Terashima, Broad-
(13) HHHE, FEE, DRz, gafk s band vibration control of a structure by using a magne-
S 2 ; i.i o j ’\ ) " torheological elastomer-based tuned dynamic absorber,
{RH Fe FE ) b & RBLT™ 2 WAL A PER Y Mechatronics, Vol. 40 (2016), pp. 128-136.

e - e BV R IR ENIEE B O BRJE, AR (15) O. Terashima and T. Inoue, Active vibration controller,
United States Patent, Patent No. 10161467 (2018).





