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A Study on the Electroviscous(EV) Fluid Squeeze Film Damper(SFD)
Bearing of the Truncated Cone Type
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Abstract : Equivalent Reynolds equation of truncated cone type SFD bearing using nonnewtonian EV fluid is derived.
The 3 nondimensional oil film pressures and its forces are obtained with axial and circumferential pressure gradient of
bearing respectively, and dynamic characteristics for the stability of rotor-bearing system are obtaind through the
governing equation for an elastic rotational shaft. It is shown that EV fluid is less sensitive to the changes of oil-film
than newtonian fluids for dynamic characteristics. Therefore, results show that it is better to use an EV fluid with
truncated cone type SFD bearing for the vibration control of rotational machines.
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Fig. 1. Truncated cone type SFD bearing
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Fig. 2. SFD Bearing coordinates

Fig. 3. Geometry and coordinate axes
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Fig. 4. Dimensionless pressure profiles
(B=10, T=04, ¢=04)
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Fig. 5. Dimensionless pressure profiles
(B=10, T=04, =08
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Fig. 6. Dimensionless pressure profiles
(B=10, t=08, £=04)

Fig. 7. Dimensionless pressure profiles
(B=10, T=08, =08
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Fig. 8. Dimensionless pressure profiles
(B=15, t=04, £=04)
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Fig. 9. Dimensionless pressure profiles
(B=15, ©=08, £=04)
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Fig. 10. Dimensionless radial film force distribution
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Fig. 11. Dimensionless tangential film force distribution

12

g4 3

08

T
»

o . .
° 05 1 ] 25 3 35 - 4 45 5
ROTOR SPEED RATIO,

1 T T LA E——

n 1 - n N
o 05 1 15 .2 25 3 35 4 45 5
ROTOR SPEED RATIO, &

Fig. 12. Response of flexible rotor
(B=10, T=04, =10, U=01, B=005

Fig 12014 A=10, r=0491 790 wolz9
B &% ok o) wal sdAe] 2
£ UEhiL Ytk olsh go] AAE SFD Molge
7430 sl R AEL Yrhio] Alzsle]
FA4 e wolw ek,

4. & E

£ Q7E Aw 959 SFD Wojgel Wr)EA
#AE o183 57} Aol WAHAS Tagon
Wols) Fo e Ry, #4d, Tem Ha%
Holg A AT HNFATE B-10, 7 =049] 7
$ols §ERITe) Aslln Hu%e] AW}
flol =T FUYAE sk APsA LA
€ A9A3Y SFD WolFL AHFo FeRTol
MSEE 398 FEAL Kolw o] 58S
Agl Aol NAT 5+ 9 Aoz pera,

ALY 2 B ATE 200085 LG A E3bA
el A gafh FPHP T old B =9
Yek

et

it

!

1) S. Cooper, “Preliminary investigation of oil film
for the control of vibration, proc. of the L. and W.
convention”, LME., 1963.

2) Seok-Cheol Yoon, L. A. San Andres, G. Meng,
“Dynamic force response of an open ended
squeeze film damper”, ASME 91-GT-247, 36th
ASME international gas turbine & aeroengine

Jounal of the KIIS, Vol. 18, No. 3, 2003



3)

4

5

6)

7

Heh 58 H

congress and exposition, 1991.

Guater, E. J., Barrett, L. E,, and Allaire, P. E.,
“Design of nonlinear squeeze film dampers for
aircraft engines”, ASME Journal of Lubrication
Technology, Vol. 99, pp, 57~64, 1977.

Taylor, D. L., and Kumar, B. R. K., “Nonlinear
response of short squeeze film dampers”, ASME
Journal of Lubrication Technology, Vol. 102, pp.
51~58, 1980.

S. Morishita, “Controllable squeeze film damper”,
J. of vibration and acoustics vol. 114/355, 1992.
C. My, J. Darling, C. R. Burrows, “An appraisal
of a proposed active squeeze film damper”,
ASME J. of Tri. Vol. 113, 1991.

W. M. Winslow, “Induced fiberation of suspen-
sions”, J. of Applied Physics, Vol. 20, 12, 1949.

Mot EIS|X], MI8A F|3FE, 200344

M4 SFD o2 o

8) I A. Tichy, “Hydrodynamic lubrication theory for
the Bingham plastic flow model”, J. Rheol 35(4),
1991.

9) J. L. Nikolajsen, “An electroviscous damper”,
NASA cp-2250, 1982.

10) S. Wada, “Elastrohydrodynamic lubrication of
squeeze film”, B. of JSME, vol. 21, 159, 1978.

11) S. Wada, “Behavior of a Bingham Solid in
hydrodynamic Lubrication”, B. of JSME, Vol. 16,
92, 1973.

2) §44, “FAlte] 22w
SFDB®] FEAdel &g A+
T-HI1A, 1995.

13) 9534, 474, ‘2A=-4F A9 E o8¢ 3
AZ dolgAY n&st A7, &3,
Vol. 5, 1989.

o Q= Her 9%y
| @FAAS A

13



