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A Design Method for Dynamic Vibration Absorbers
Considering Excitation Frequency Range

Yoshio INOUE*® and Kyoko SHIBATA

*3 Department of Intelligent Mechanical Systems Engineering, Kochi University of Technology,
185 Miyanokuchi, Tosayamada-cho, Kami-shi, Kochi, 782-8502 Japan

A new optimum design method of dynamic vibration absorbers is proposed for the cases when
the primary system has some uncertainty in dynamic characteristics and excitation frequency
fluctuates in small range. When the ekcitation frequency is constant, it is well known that an
undamped dynamic vibration absorber is very effective to attenuate the vibration amplitude of the
primary system. However, when the excitation frequency fluctuates in small range, such an un-
damped absorber does not always suppress the vibration amplitude. In this paper, we find out that
upper limit of the vibration amplitude of the primary system can be estimated easily by using the
imaginary part of the dynamic stiffness of the absorber. We derive very simple equations which give -
the optimum natural frequency and damping ratio of the absorber for given excitation frequency
range. Calculation results of the frequency response for some examples designed by the proposed
method are demonstrated and they show the usefulness of the proposed method.

Key Words: Dynamic Absorber, Damping, Forced Vibration, Optimal Design, Dynamic Stiffness,
Robust Design
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Fig 9 Calculation resultsof v, and v
(A=116, u=005 Q,/w,=0.881.12)

q
2.5
2
2.5F
z
1.5}
1f
0.5¢
0.98 0.9% 1 1.0z 1.04
r

Fig 10 Calculation resultsof vy, and v
(A =104, K =oonst., Q,/ w, =0.5-2.0)

Fig 11 Calculation resultsof v with undamped

dynamic vibration absorber
(A=102, u=0.02.Q,/w,=0516)
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