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Dynamic coefficients of A High-Speed Rotor Supported by

A Slotted ER Squeeze Film Damper

Yong-Bok Lee, Chang-Ho Kim, Ki-Young Seok
Nam-Soo Lee* and Dong-Heoon Choi*

A new electro-rheological squeeze film damper (ER SFD) has been sealed with slotted piston rings
which have electrodes at the inside of the constant gap. The slotted ER SFD can prevent the problem of
electric discharge which might be occurred in the previous configuration of at ER:SFI). * The current paper
presents the extraction of linearized ‘dynamic .coefficients within small orbit where these coéﬂ‘icien;s are
controlled by the application of electric strength. Test rig has been modified to isolate the damper section for
dynamic coefficient extraction. The results show that rotordynamic coefficients, damping and in€rtia terms,
increase with increasing supply voltages, while stiffness: coefficients decrease with increasing supply

voltages.
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Rotating speed of rigid shaft does not affect these coefficients.
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Fig. 1 Slotted ring ER-SFD
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Fig. 3 Non-linear cross coupled damping coefficient for a

squeeze film damper executing a circular centered whirl

orbit
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Table 1. Variable parameters of slotted ER-SFD system

Parameters Ranges
1) Supply voltages (kV) 0,0.5.,1.0
2) Rotating speed (rpm) - 600,900,1200,1500,1800
3) Supply pressure (kPa) 100 kPa
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Fig. 6 Example of measured and analytical frequency
response functions (900rpm, 1.0kV).
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. Fig. 7 Direct damping coefficients versus cpm with

variation of supply voltages for slotted ER-SFD
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Fig. 8 Direct stiffness coefficients versus cpm with

variation of supply voltages for slotted ER-SFD

\

—8—0.0kV
--@- 05KkV
84 b 1.0 KV

—

ol

4

g0 e

wi

£l

B

£

o 24

600 9:)0 1200 1 5l00 1800
Rotor Speed {[CPM]

Fig. ‘9 Direct mass coefficients versus cpm with variation

of supply voltages for slotted ER-SFD
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