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Abstract

There are three typical criteria used in the design of dynamic vibration absorbers (DVAs): H.. optimization, H;
optimization, and stability maximization. Recently, interest has shifted to the optimization of multi-mass DVAs, but
in fact, in even the most basic single-mass DVA, the effect of primary system damping on the optimal solution is still
not fully understood with respect to the H. criterion. The author has recently reported an exact H-optimal solution
for a series-type double-mass DVA attached to a damped primary system. This article presents the application of this H
optimization method developed for a double-mass DVA to the optimization for a single-mass DVA. In the H.. optimization
of the mobility transfer function, a highly accurate numerical solution was successfully obtained by solving a single sixth-
order algebraic equation. In the case of optimization of the compliance and accelerance transfer functions, it is shown
that a highly accurate numerical solution can be obtained by solving ternary systems of simultaneous algebraic equations.
It should be noted that the equations presented in this paper can be factorized into simpler equations when there is
no damping in the primary system. It is also demonstrated herein that the factorized expressions yield the previously
published H.-optimal solutions.
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Fig. 1: Analytical model of viscously damped systems
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Fig. 2: H.-optimal solutions for a DVA attached to an undamped primary system ({; = 0). The results demonstrate that
there is no great difference between the three optimal solutions. For the compliance and accelerance transfer functions,
hmin 1s never less than 1. For the accelerance transfer function, it becomes exactly 1 at 4 = 1.291, and no optimal solution

exist for any greater value of p.
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Fig. 3: Optimization of the compliance transfer function
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Fig. 5: Optimization of the mobility transfer function

for a damped primary system by the H.,, criterion. The

mobility transfer function starts from zero at A =0

and converges to zero as A approaches c. Therefore,

the value of A, may be less than 1.

(c) Mass ratio g = 0.2

Fig. 6: Optimized mobility transfer functions for

a damped primary system based on the H. criterion.
In the force excitation system shown in Fig. 1, the
vibratory system is mounted on a fixed foundation,

so the vibration decreases to zero as {; is increased.
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Fig. 7: Optimization of the accelerance transfer func-

tion for a damped primary system by the H. criterion.

The region in which the solution exists narrows as [

increases. This is because the minimized amplitude

hmin Teaches its minimum value at a small value of (.
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Fig. 8: Optimized accelerance transfer functions for

a damped primary system. The red curve represents the
shape of the transfer function in the limit where an
optimal solution is present, and the gray curve shown by
the arrow §; = 0.7071 corresponds to the SDOF system.
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B 7@) OSSR ESIZ, TRV T v ALEBBOEGEITIE, BOlFH vop 13 & DHMEFIZKELS 2D,
7z, MO ODIREEB L E, BERE u BARE KRB I > TROEMDFEFESIIL 72 5. T, X 7(c)
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