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Design of Dynamic Absorber for Two DOF System by Fixed Points Theory
(1st Report: Case of Two DOF System with Identical Mass and Stiffness)

Shinji TAMURA*! and Tomoyasu SHIOTANI

*I Department of Electronic and Control Systems Engineering,
Interdisciplinary Faculty of Science and Engineering,
Shimane University
1060 Nishikawatsu-cho, Matsue-shi, Shimane 690-8504, Japan

The fixed points theory is applied for the dynamic absorber attached to two degree of freedom system which consists
of two identical single degree of freedom systems connected in series. The frequencies of fixed points and the ratio of
natural frequencies to equalize the amplitudes at fixed points are analytically derived, in case that the responses at fixed
points are in phase. The damping coefficients which make fixed points extremal value are also obtained. Because each of
fixed points has different optimal damping coefficient, representative value must be determined. Arithmetic and geometric
means of the damping coefficients are considered, and the comparison of the frequency response functions show that the
geometric mean is suitable. The analytical solution is compared to the numerically computed results whose responses at
fixed points of equal amplitudes are 7 rad out of phase, and it is shown that these dynamic absorbers have almost same

performance of vibration suppression.
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Fig. 2 2-DOF system with dynamic absorber
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Fig. 3 Frequency response functions of x; for variously optimized ¢, (¢ = 0.05)
[e : fixed points with equal amplitude, o : other fixed point]
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Fig. 4 Frequency response functions of x, for variously optimized ¢, (¢ = 0.05)
[e : fixed points with equal amplitude, o : other fixed point]

Table 1 Optimized frequencies of fixed points, ratio of natural frequencies and damping coefficients for u = 0.05

optimized &,
@Q, | 0)Q, | (©)AM | (d)GM
Fig.3 | 0.6299 | 1.606 | 0.5864 | 0.08896 | 1.167 | 0.6277 | 0.3221
Fig. 4 | 0.5710 | 1.606 | 0.5842 | 0.06456 | 1.134 | 0.5994 | 0.2706
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(c) Case 3: Responses at ,, and Q, are 7 rad out of phase for {, = oo
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Fig. 5 Frequency response functions of x; by numerically solved 7,Q,,€, and geometric mean for {, (1 = 0.05)
[e : fixed points with equal amplitude, o : other fixed point]
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Fig. 6 Frequency response functions of x, by numerically solved 7,Q,,€, and geometric mean for {, (1 = 0.05)
[e : fixed points with equal amplitude, o : other fixed point]
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