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Internal Resonance Phenomena of an Asymmetrical Shaft
(In the Vicinities of the Major Critical Speed and
Critical Speed of Three Times the Major Critical Speed)

Yukio ISHIDA*?, Tsuyoshi INOUE and Masatsugu OISHI

*3 Nagoya University, Dept. of Electronic-Mechanical Engineering,
Furo-cho, Chikusa-ku, Nagoya, Aichi, 464-8603 Japan

An asymmetrical shaft has been investigated for many years because unstable vibrations appear
in this rotor system. However, when the natural frequencies hold simple integral relation exactly or
approximately, an internal resonance may occur and the nonlinear phenomena change remarkably.
In this study, the nonlinear oscillations and internal resonance phenomena of an asymmetrical shaft
are investigated theoretically and experimentally in the vicinities of the major critical speed and
critical speed of three times the major critical speed. Further, we clarified characteristics of
nonlinear phenomena in the transition from the system with internal resonance to the system with no

internal resonance.
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Fig.1 Analytical model
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Fig.2 Internal resonance in asymmetrical shaft

(The major critical speed)
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Fig.3 Influence of nonlinear component N(0)

(The major critical speed)
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Fig.5 Influence of asymmetry A

(The major critical speed)
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8, = Rycos((1/3)wt + é7) + Rycos(—(1/3)wt + 6,)
+Rycos((5/3)wt — 6¢) + Ry cos((7/3)wt — &)
+P cos(wt + B) + Ra, cos(2wt + ba,) + Ay
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Fig.6 Influence of parameter 4,

(Critical speed of three times the major critical speed)
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Fig.7 Experimental system
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(b) Time histories and spectra

Fig.8 Experimental result (The major critical speed)
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(b) Steady state oscillation
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(c) Almost periodic motion

Fig.9 Experimental result

(Critical speed of three times the major critical speed)
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