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Vibration Suppression of a Structural Object Using a Small Vibratory Device
(Derivation of an Exact Algebraic Solution of an Optimal Double-Mass Dynamic Vibration Absorber)
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Fig.1 Analytical model of a series-type dynamic vibration ab-
sorber (DVA) attached to a damped primary system subjected

to force or motion excitation
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(a) Hoo-optimal solution for the force excitation system
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(b) Hz-optimal solution for the force excitation system
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(c) Hz-optimal solution for the motion excitation system
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(d) Stability maximization optimal solution
Fig.2 Optimal mass ratio ugops (In Fig.(c), Solid line: Nu-

merical solution, Dashed line: Perturbation solution)
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(a) Resonance amplitude minimized by the Hoo criterion
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(b) Area minimized by the Ha criterion for the force excitation
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(c) Area minimized by the H, criterion for the motion excitation
1.6
1.4 — ]
12 é/

Zos ///—u =0.05 [
06— L o2 |
0.4 ] — 82 |
— — & |

' — 1.0
0 I I
0 0.1 0.2 0.3 0.4 0.5 0.6

¢
(d) Stability index maximized by the stability criterion

Fig.3 Minimized or maximized performance indices obtained

using the three optimization criteria
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(b) Response optimized by the Hj criterion for force excitation
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(c) Response optimized by the Hs criterion for motion excitation
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(d) Response optimized by the stability criterion
Fig.4 Optimized responses of the primary system with DVAs
with ¢ = 0.05 based on the three different criteria



