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Abstract: To improve the numerical simulation accuracy of a porous aerostatic bearing, porous materi-
al characteristics were investigated. For typical porous graphite materials, permeability and pore char-
acteristics were measured, and a hydrodynamic lubrication model for inertial flow and velocity slip was
established. Then the numerical simulation model was established to solve the hydrodynamic lubrica-
tion model and to analyze the influence of permeability and porosity on the thrust stiffness characteris-
tics of bearing. Finally, an experiment platform was constructed to measure the thrust stiffness of the
bearing. The experimental results show that thrust stiffness characteristics of porous aerostatic bear-
ing are predicted accurately by numerical simulation model proposed, and the accuracy of numerical

simulation can be improved significantly when appropriate material characteristics are input in the hy-
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drodynamic lubrication model.

Key words: porous bearing; aerostatic bearing material property; hydrodynamic lubrication model;nu-

merical simulation;stiffness characteristics
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Fig. 1 Porosity measurement
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Tab.1 Results of porosity measurement

(gecm )
SIS 0. o Y
E= 15 1.723 2. 266 0.239 6
15 1.719 2. 266 0.241 3
== 2 5 1.537 2.266 0.3217
P25 1.532 2. 266 0.3239

2.2 SEHMNE

Z AL BRI B 15 R PR 1 AR LR S RE
1 — A Z SR 5 LR AR RS 7 2OA G
Z AL AR 35 5 1 T RS 1R B 0 AR BRI
Heis i R H0E L

o . (2)

pi— po e w

2H e« p1 o u

_ Hﬂ_&} Pz[ 11 H
2H« (proy —pew)llo o Upw piw
2H« M(py » oy — po * »)

, (D)

¢ =

Ul

X o NHEB BRI, o ABEBERL. H
hZ LB RHREE . R BRI SH T R4
XHIREE . MR TR BE IR o T Bl o KR 25
BT EEE po (po) o 2 AL SR T S
b B 58 po 278 22 AL SO R S 18T AL 9 s 58
HHWORAETT s o Cop) Ron 2 FLBUR R} T S T
b B IEAR R L o R 2 FLBORERL S 1T A B4 R

e Lﬂ

—
Sample holder
Mass Flow Controllen(d)
0.15L/min  E— g
P BUEBELE POINt
0,150 /min
Mo el Flow 1 Pressure
o [ 0T5Limin [ 1120 88mbar
0.29L/min
i Pressure sensors
g Orain Valve 1120 88mbar
Bubble Nowvalve 0.01L/min
L]
Power supply MANUAL EXHAUST
240w
2

52v

B2 FLEAR I

Fig. 2 Permeability measurement
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Tab. 2 Results of permeability measurement
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Tab. 3 Results of numerical simulation
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Fig. 6 Porous restrictor
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Fig. 7 Stiffness test platform
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Tab. 4 Errors between numerical simulation and experi-
ment
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