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An example of parameter 
identification 
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P&W SFD test rig 

Static loader 

Shaker assembly (Y 

direction)

Shaker assembly 

(X direction)
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P & W SFD Test Rig – Cut Section 

in

Test rig main features

Journal diameter: 5.0 inch

Film clearance: 5.1 mil

Film length: 2 x 0.5 inch

Support stiffness: 22 klbf/in

Bearing Cartridge

Test Journal 

Main support 

rod (4)

Journal Base
Pedestal

Piston ring seal

(location)

Flexural Rod 

(4, 8, 12)

Circumferential groove 

Supply orifices (3) 
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Objective & task 

Evaluate dynamic load performance of 

SFD.

Dynamic load measurements: circular orbits 

(centered and off centered) and identification of 

test system and SFD force coefficients
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Circular orbit tests

• Frequency range: 5-85 Hz

• Centered and off-centered, eS/c = 0.20, 0.40, 0.60

• Orbit amplitude r/c = 0.05 – 0.50

ISO VG 2 Oil
Viscosity at 73.4 oF [cPoise] 2.95

Density [kg/m3] 784

Inlet pressure [psig] 7.5

Outlet pressure [psig] 0

Radial Clearance [mil] c

Journal Diameter [inch] 5.0

Central groove length [inch] L

Land length, L [inch] L

Total Length [inch] 3L

Oil out, Qb

Base
Support

rod

Bearing 

Cartridge

Journal (D) Oil out, Qt

Oil in, Qin

Central 

groove

L

L

L

End groove

End groove

Oil out

Oil collector

c
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Typical circular orbit tests

• Frequency range: 5-85 Hz

• Centered eS=0

• Orbit amplitude r/c=0.66
Dmax 5.1 Lmax 160
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Typical circular orbit tests

• Frequency: 85 Hz

• Off-centered at eS/c= 0.31

• Orbit amplitude r=0.05 – 0.5
Dmax 5.1 Lmax 80 f 9
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Typ system direct complex stiffnesses
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r/c= 0.66, 
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Typ. system direct complex stiffness HXX

HXX
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r/c= 0.66, 

centered es=0

0 50 100
0

5 10
3



1 10
4



1.5 10
4



From IVF

From test data

Im (Hxx)

Frequency [Hz]

Im
(H

x
x

) 
 [

lb
f 

/ 
in

]

0 50 100
2 10

4


1 10
4



0

1 10
4



2 10
4



3 10
4



From IVF

From test data

Real  (Hxx)

Frequency [Hz]

R
e(

H
x

x
) 

 [
lb

f 
/ 

in
] rxxre

d
0.999

rxxIm
d

0.932

0 50 100
1 10

4


0

1 10
4



2 10
4



3 10
4



From IVF

From test data

Real (Hyy)

Frequency [Hz]

R
e(

H
y

y
) 

 [
lb

f 
/ 

in
]

0 50 100
0

5 10
3



1 10
4



1.5 10
4



From IVF

From test data

Im (Hyy)

Frequency [Hz]

Im
(H

y
y

) 
 [

lb
f 

/ 
in

]

ryyre
d

0.99

ryyIm
d

0.978

Excellent correlation between 

test data and physical model

REAL PART = dynamic stiffness

IMAGINARY PART proportional to viscous damping

K - 2 M C
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Test cross-coupled complex stiffnesses
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SFD force coefficients

SFD

Ks = 21 klbf/in

Ms =  40 lb

Cs=  7 lbf-s/in

Nat freq = 73-75 Hz

Damping ratio 

= 0.04

DRY system parameters

CSFD=Clubricated - Cs

MSFD=Mlubricated - Ms

KSFD=Klubricated - Ksh

Difference between lubricated 

system and dry system 

(baseline) coefficients
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SFD damping coefficients
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CYY ~ CXX for circular orbits, independent of 

static eccentricity
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SFD mass coefficients

MXX
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Conclusions

• SFD test rig: completed measurements of dynamic 

loads inducing small and large amplitude orbits, 

centered and off-centered.

• Identified SFD damping and inertia coefficients 

behave well. IVFM delivers reliable and accurate 

parameters.

• Comparison to predictions are a must to certify the 

confidence of numerical models.
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Questions (?)

Learn more: http:/rotorlab.tamu.edu
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