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Fig.1 Two degrees of freedom model of tuned
mass absorber
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Fig.2 Effect of a tuned mass damper on rotor

vibration suppression
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Fig.3  Structure of the tuned mass absorber
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Fig.4 Vibration reduction effect of the tuned mass

absorber with on-off control
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Fig.5 Design of the four-span rotor shaft test bed
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Parameters for the four-span rotors

il

Fif/mm  EA/mm KE/mm HEH/mm H2/mn
i1 6. 89 200 600 360 15
i 2 6. 89 200 600 460 15
W3 6.89 200 800 550 15
44 6. 89 200 800 550 15
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Fig.6  Origin vibrations of the four-span rotors
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Table 2 Parameters for the tuned mass absorbers
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Fig.7 Vibration of four absorbers on rotors

without on-off control
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Fig.8 Vibration of one absorber on rotors without on-off control
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Fig.9 Vibration of four-span rotors with on-off control
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Experimental study of the critical speed vibration control for
four-span rotors with tuned mass absorbers

FENG HaoRan HE LiDong®™ XIA XueRan HU HangLing

( Engineering Research Center of Chemical Safety, Ministry of Education, College of Mechanical and Electrical Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract ; Severe vibration is the most common problem when a multi-span system approaches the critical speed. In
this study, a new type of tuned mass absorber has been designed in order to neutralize critical speed vibrations. The
absorbers were installed in four-span rotor benches. The speed-based on-off controlling method was applied to con-
trol the absorbers as a means of controlling the four-span rotor shaft vibration. Thus, the natural frequencies of the
rotor tuned mass absorbers can be changed in accord with the rotor’s natural frequencies. The results show that the
tuned mass absorbers can suppress the vibrations of four-span rotors at the critical speed and avert new vibrations
caused by the absorber. Therefore, it was concluded that the tuned mass absorber can suppress the vibrations of
four-span rotors over the whole speed range.

Key words: four-span rotors; tuned mass vibration absorber; critical speed; vibration control
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