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The Effects of Multi-TMDs Locations on Vibration Reduction

Yi-Ren Wang ' > Shu-Wei Chen*!
Tamkang University *

Abstract

A rigid body plate was considered in this study. Each of the four corners of the rigid body was
supported by a spring to simulate the transverse-rotate-rotate vibrations. Two point-mass shock absorbers
were suspended under the body. The positions of these two absorbers could be adjusted to achieve the best
vibration reduction effect. Both analytic and numerical results were compared to verify the vibration
absorber positions impact on the system. The experimental model was also established to ensure our
theoretical predictions. This study found that: For a single deck vibration, the case of dual-absorbers (a pair
of two absorbers) attached under the forced vibration rigid plate is better than a single-absorber. For the
double-decker vibration system, the case of dual-absorbers attached under each forced vibration rigid plate of
the this system is better than just one pair of dual-absorbers attached under one of the rigid plates. The best
positions for the dual-absorbers are one of the absorbers located at the endpoint of the quadrant which the
force applied and the other one located at the cross quadrant’s endpoint.

Keywords : Tuned Mass Damper (TMD), Vibration reduction, Lagrange’s equation, Frequency response.
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coefficient
(kg/sec)

TMD spring
constant Kuas Kug, Kia,
2
(kg/sec?) Kis

1600.0

TMD damping
coefficient Duya, Dyg, D, 1.0

(kg/sec) Dis

Moment of
inertia of X-axis
(kg - mm’)

2812.5

IUX! ILX

Moment of
inertia of Y-axis
(kg - mm’)

1800.0

IUY: ILY

Applied force
position
(relative to
origin) (mm)

(X, ¥7) (43.0, -58.0)

Plate end point
position (1%
Quadrant,
relative to
origin) (mm)

(X1, 1) (60.0, 75.0)

Plate end point
position (2™
Quadrant,
relative to
origin) (mm)

(X, Y2) (-60.0, 75.0)

Plate end point
position (3"
Quadrant,
relative to
origin) (mm)

(X3, Y3) (-60.0, -75.0)

Plate end point
position (4"
Quadrant,
relative to
origin) (mm)

(X, Ya) (60.0, -75.0)

B2 R TR p AR T

@, | N6-2v5xJK, M, |27 =1831423

@y, | V18—645 x /K, /M, 27 =31.72117

@y, | V18—6+5 xJK, I M, |27 = 31.72117

@, | N6+245 x\[K, I M, |27 =47.94727

@, | J18+6+/5 x[K, | M, | 27 = 83.04710

variables values
Rigid plate mass My, M, 15
(kg)
TMD mass (kg) Mya, Mg, 0.1
My, My
Rigid plate
spring constant Ky, KL 13000.0
(kg/sec?)
Rigid plate
spring damper Dy, Do 10.0

@y, | V18+6+/5 x\[K,, [ M, | 27 = 83.04710
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