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The Effect of Oil Supply Pressure on the Performance of
Vapor Cavitated Short Squeeze Film Dampers

Si-Young Jung'
Dept. of Aircraft & Mechanical Engineering, Inha Technical College

Abstract — The effect of oil supply pressure on the performance of vapor cavitated short squeeze film dampers
is examined. Vapor cavitation is characterized by film rupture occurring as a result of evaporating oils. The pres-
sure of vapor cavity in the film is almost zero in absolute pressure and nearly constant. Pan’s mode! about the
shape of vapor cavity is utilized for studying the effect of vapor cavitation on the damping capability of a short
squeeze film damper. As the level of oil supply pressure is increasing, vapor cavitation is suppressed so that the
direct damping coefficient increases and the cross coupled damping coefficient decreases. Futhermore, the anal-
ysis of the unbalance responses of a rigid rotor supported on cavitated squeeze film dampers shows that a sig-

nificant reduction in rotor araplitude and force transmissibility is possible by controlling the oil supply pressure
into short squeeze film dampers.
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Ji5AMY P : Dimensionless pressure normalized by
HARICY
B : Bearing parameter=L(R/CY/(Mw,) P, . Dimensionless oil supply pressure
C : Clearance of SFD R : Radius of SFD journal
Cs, C. : Dimensionless direct, cross coupled T : Transmissibility
damping coefficient normalized by U : Dimensionless imbalance=o/C
C=1{RICYL O : Dimensionless tangential velocity
D : Diameter of SFD journal =welaC=¢
e . Eccentricity 2M  : Mass of rotor-SFD system
F,, F, . Dimensionless tangential, radial film ¥ij : Phase angle
forces normalized by C=ua(R/CYRL £ : Eccentricity ratio=e/C
h : Dimensionless film thickness=(1 —&cos6) 4 : Dimensionless axial coordinate=27/R
K : Stiffness of SFD) retainer spring & : Dimensionless axial distance of cavity
L : Length of SFD journal o : Dimensionless circumferential
coordinate=X/R=7—{6- o)
"EA A} - AYARL ; siyjung@inhate.ac kr 4 : Break up location of cavity
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: Widest point of cavity

: Fill back location of cavity
: L/D ratio

: Viscosity of oil

: Imbalance of rotor system
: Speed parameter=aw/m,
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: Frequency of journal center motion
: Natural frequency of rigid rotor on
retainer spring=.K,’M
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Fig. 1. Geometry of a cavitated SFD.
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Fig, 2. Schematic of vapor cavity in a SFD.
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Fig. 3. Rigid rotor supported on cavitated SFDs.
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Fig. 4. Cavity shapes depending on oil supply
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