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Abstract: In order to study the suppression effect of elastic ring squeeze film damper (ERSFD) on
vibration of rotor system under transient impact (sudden unbalance), the rotor dynamics experiment rig
with ERSFD was designed and assembled to carry out the experiment of sudden unbalance and obtain the
experimental results of the spectrum response at the speed up and down of the rotor under oil free and oil
supply states. Results showed that ERSFD can effectively suppress the fundamental frequency vibration at
the critical speed and transient response caused by sudden unbalance, and reduce the vibration amplitude
at critical speed and additional vibration by 62.18% and 74.39% respectively; the combined effect
indicated that the first critical speed of the rotor was 2.39% lower than that of the ERSFD oil free when
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additional stiffness and damping were introduced into the rotor system.

Keywords: sudden unbalance; elastic ring squeeze film damper; transient response;

critical speed; vibration suppression
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Fig. 7 Fundamental frequency vibration amplitude at typical speeds of rotor with damper oil free
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Fig. 9 Fundamental frequency vibration amplitude at typical speeds of rotor with damper oil supply
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