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Influence of fluid inertia on dynamic characteristics of
elastic ring squeeze film damper-rotor system

WANG Xiaojuan, HAN Zhifei, DING Qian, ZHANG Wei

(School of Mechanical Engineering, Tianjin University, Tianjin 300350, China)

Abstract; The inner and outer oil film distribution pressure and resultant force of elas-
tic ring squeeze film dampers (ERSFD) were calculated through the generalized Reynolds
equation with the effect of fluid inertia by finite difference method, and used to analyze the
dynamic of ERSFD-rotor system. Comparing oil film pressure, oil film resulant force and
the rotor amplitude-frequency of the rotor systems with/without fluid inertia, it was found
that when the Reynolds number was large, there was significant difference between them.
The equivalent stiffness and damping were larger, the critical speed was bigger and the am-
plitude was smaller in the resonance zone when the fluid inertia was calculated. When the
rotor speed is bigger or the viscosity is smaller and the Reynolds number is larger, it is nec-

essary to consider the effect of fluid inertia in calculation of oil film force.
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