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Various formulas for optimal design of a series-type double-mass dynamic vibration absorber

Toshihiko ASAMI*!

I [ N7 K% University of Hyogo

Abstract

The author had previously reported the optimal design formulas for a series-type double-mass dynamic vibration absorber
(DVA) to be installed in a damped primary system. At that time, only one formula giving the exact optimal design
conditions for the DVA was reported for each optimization criterion. Each formula was obtained by solving a set
of simultaneous algebraic equations consisting of four or five equations. The usual method for solving simultaneous
equations is to reduce the number of unknowns in these equations one by one, and finally derived a single higher-order
(cubic or quartic) equation consisting of a single unknown. Depending on which variables are left at the last equation,
completely different solutions calculating the optimal designing values of the DVA can be obtained for each criterion.
Because these are the solutions to the same optimization problem, numerical calculations will return to us the same values.
However, the derived multiple solutions cannot be derived from one solution to the other through algebraic operations. In
this article, some of those solutions will be presented.

Key Words : Dynamic Vibration Absorber, Damped Primary System, H. and H> Optimization Criteria,
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Fig. 1: Analytical models of the vibratory system with three different DVAs.
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(a) Response of a system optimized with the H,, criterion

(b) Response of a system optimized with the H, criterion

Fig. 2: Optimized responses of the primary system with an attached DVA with p = 0.05 based on the two criteria.
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