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Experimental study on the effect of cavitation of squeeze film damper
under low oil supply pressure
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Abstract: Oil film cavitation can’t be avoided during normal operation of squeeze film damper
(SFD). In order to study the change of rotor fundamental frequency vibration during long-term operation of
SFD and the erosion of SFD oil film cavitation effect on the metal surface of inner and outer rings of SFD,
experimental study of SFD cavitation effect under low oil supply pressure (0.02—0.05 Mpa) was carried
out based on a full-scale aeroengine high-pressure rotor test rig to investigate the change of rotor
fundamental frequency vibration during long-term operation of SFD at critical speed, and the effect of oil
film cavitation on the internal and external surface morphology of SFD after long-time operation. The
experiment results showed that the SFD oil film cavitation could erode the surface of the inner ring of SFD
after long-time operation, forming water drop, oval and irregular pit groups, proving that assessing the
SFD cavitation effect near the critical speed is a necessary experiment content for the operation safety of

SFD under low oil supply pressure.
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Fig. 4 Top view of experimental rig (schematic of monitoring location)
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Table 1 Detailed parameters of industrial camera
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Table 2 Summary of surface damage
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M e=0.015 mm i, r=0.137
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Table 3 Necessary parameters to evaluate whether air

enters SFD
SR LICEEl
e F TAEN AT Qoit 36 L/h(0.01 L/s)
SFD E#% D/mm 235
TR IX A EE L/mm 25
IR e/mm 0.015~0.02
$e 7 T AR Q/(r/min) 1891

4 & &

AR SO T A A RS s & s L S AL- i
T IAE G, Wi KT R T SFD 4544, %
RELJ #$45 3 K (0.02~0.05 MPa) , %% 1 7E lifi 5t/
SRR B [ AT i, % 4R 3 A2 AL L & SFD N
MRS fR X 4 R R, AR TR 45t S
250

1) TEIfG S5 BT SFD KB ]38 4T, 25 70k
IEFEXF SFD 544 1 A=, H. SFD P4 340 4 2
AR AR, SRR AT RE S 4 JE A T R ok T B 2
PSS

2) £ SFD PN ¥4 J@ 2R 1 i e fcdit 3 ((=H ik M)
YUl R <1 mm) B X% TR 8 JL-F- JC 52 il

3) £ X} SFD 45 i) 35 181 4= il 451 43 4 52 1 [
BF, AT DAZS G 22 50 28 5 PO ) W 2 R Y R
5 55 5

4) TR, R SHURHEIA A 2% SFD
SER A TR A, B IR & S LB AT AT EEE

BT ARSI N E, J5 82 0] i — 25 F 55 5% i)
23 A AR IR B A IR 2R LA R T B e i
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