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Abstract

There are three typical criteria for design of dynamic vibration absorbers (DVAs): the H., optimization, H, optimization,
and stability maximization criteria. When single-mass, parallel-type double-mass, and series-type double-mass DVAs are
optimized using these criteria, it has already been clarified that the effect of vibration suppression by the DVAs improves
in the listed order. More specifically, if the vibration suppression performance of the parallel-type double-mass DVA is
evaluated based on the H., and H, optimization criteria, then it will be midway between the performances of the single-
mass and series-type double-mass DVAs. However, if performance is evaluated by the stability criterion, that of the
parallel-type double-mass DVA is only slightly improved relative to the single-mass DVA. Because the stability criterion
for DVAs is a criterion for searching for the condition under which the characteristic equation of the vibratory system
takes a repeated root, the characteristic root trajectories for the parallel-type double-mass DVA are compared with those
for the series-type DVA in this paper.

Key Words : Vibration, Optimal design, Double-mass dynamic vibration absorber, Parallel-type absorber,
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Fig. 1: Analytical model of DVAs attached to a damped
primary system P: (a) Single-mass DVA, (b) Series-type  Fig. 2: Characteristic roots of a three-degree-of-freedom
double-mass DVA, and (c) Parallel-type double-mass DVA  vibratory system
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Fig. 3: Minimized or maximized performance indices of  Fig. 4: Compliance transfer functions of a primary system

systems containing a single- or double-mass DVA ({; =0)  with DVA optimized by stability criterion (¢ = 0.05)
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Fig. 5: Trajectory of characteristic roots when the stability index is maximized (roots in the second quadrant)
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Fig. 6: Ratio of damping ratio of two dynamic vibration absorbers for a parallel-type double-mass DVA
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Fig. 7: Optimal parameters for the parallel-type double-mass DVA based on stability criterion
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Fig. 8: Maximized stabilities of vibratory systems fitted with double-mass DVAs
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