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OVERVIEW

The CWRU Seal/Bearing test facility is shown 1in
Figures 1 through 3, and the revised force measuring system
is sketched in Figure 4. This facility has recently been
retrofitted with a high-pressure high-flow o011 system, which
was acquired to conduct basic research on hydrostatic
Journal bearings for NASA Lewis Research Center. Mr.
Russell Capaidi is the NASA grant monitor. The high-
prescsure high-flow water system remains in place to test
seals. Also, a new high-flow air system is now installed.
Thus, testing to determine static and dynamic properties
can now be performed using cil, water or air on this single
faciltity.

We zre currently using the 01l system to determine
rotordynamic properties of a NASA four-pocket hydrcostatic
Jouirial bearing. The revised dual system force measuring
configuration (see Figure 4) is performing with excellent
accuracy. That is, the dynamic force measurements are made
simultaneously with two independent systems, one with
piezoeiectric lcad cells and the other with strain gage load
cells. The difference is iess than 2% (see Figure 5 through
7) between these two sets of 1oad cell measurements on
recent tests with a static eccentricity set close to zero
(e= 0.001 inch, C = 0.009 inch) and an orbit radius of
0.0004 inch. Table 1 shows the extracted stiffness, damping
and inertia coefficients for the test conditions shown, as
extracted from the two independent dynamic force
measurements. These coefficients were extracted using a
linear-regression least-squares fit of the dynamic force and
orbit displacement signals over a frequency range of 250 to
2,400 cpm, without constraining the inertia matrix to be
symmetric.
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1 - Test rotating element 7 - Inner spindle rotor
2 - Test annulus ring 8 - Quter spindle rotor
3 - Piezoelectric load cells 9 - Spindle housing
4 - Hydrostatic axial ring supports 10 - Support base
S - High-pressure compartment 11 - V-belt pulley
6 - Low-pressure compartment 12 - V-belt pulley

1(a) Conceptual Sketch oF Rotor Support Component Te;t Apparatué‘
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1(b) Assembly Layout of Rotcr Support Component Test Apparatus

Figure 1. Test Apparatus
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Fig. 2. Floor plan-and elevation view of test facility.
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New load measuring and support system wizh strain
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Figure 4(b) New load measuring system, showing complete
assemply with water-seal barrier,
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DYNAMIL TOEFFICIENTS FEFOFT

SPECIAL FILENAME IS : CCF.INF
TOTAL INFUT FS DATA FILE IS : 10
SHAFTSFEED «<RFMY IS : 1000

FECESS FRESSUFE (FSIy 1S 3 7S

INFUT DATA FILENAME NO. OF CYILE OFBIT FFREQUENCY CFFM)
CD1FLFS 1 147
1 3e3
0 1 37¢
TCAF.FS 1 S&3
LCSF.FS 1 &77
CCEFL.FS 1 7eS
CC7F.FS 1 371
LC8F.FS 1 1041
TIIFLFS 1 1123
CIT10FLFS 1 1247
FOTOFDYNAMIC CLOEFFICIENTS
CHE3  LE/ZINCH ts1l
D.1Z2Z2362E+08 0, 2ES0T70E+05 O, 1Z27523E+08 D.47008TE+QS
- 3T ZEE+DS 0, 12981 ZE+0E -, 370376E+GS O.13ZIEZE+0E
CZk]  LE#SEC/INCH . (Is]
O.E23I2BE+OT = 2HSIISE+OT 0,6S272CE~03 -.20350SEX03
OL101033E+03T D, 2343T73E+02 0.,3978187E+00 O US1OESE+O3
CDHY LE#SEC«SEI/INCH {b=1
~. 1342563E+01 —.Z12640E+01 -.153256E+0 —. 25647 SE+O]
O.183671E+01 —.E0T774EE+0O0 O.ZOLDETE+OL =, 4 FI7TISE+DO
Table 1(a)
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DYNAMIL COEFFICIENTS REFORT

SFECIAL FILENAME IS : IIF.INF

TOTAL INFUT FS DATA FILE IS

SHAF TSFEED (FFM) 2000

IS =

FECESS FRESSUFE (FSID 1S : 75

INFUT DATA FILENAME ND. OF
111F.FS
IIZF.FS
1I13F.FS
114F.FS
1ISF.FS
116F.FS
1I7F.FS
11BF.FS
I19F.FS
IT10F.FS
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OREIT FRERQUENCY

CRFMY

FOTORDYNAMIT COEFFICIENTS:

CH1:3  LE/INCH

. 13EESBE+0E 0. 730Z53E+0T

£3€572+0S 0.1 SHE+0E

w

[Tk LBeSEC/INCH

0.S01BOLE+OQ3 0. 1131 12E+03

~. VL7 21E+03 0.871Z80E+03
[Dh1 LEB*SEC*SEC/INCH

—. S04S0EE+Q0

0. 767ZE7E+0Q0 0, 7533 FIE+QO

0.126282E+0e

-. 88311 ZE+QS

[Ls]

0.43833E+03

~.ZOEZIEEHGS

CDs]

O 730574E-01

0.8ISSOT7E+QO

OLIO0SEZ7E+OT

0, 8733430E+03

—-.Z3073S7E+O0Q

0.814553E+00

Table 1(b)
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