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A Study on Externally Pressurized Air Bearings
with a Variable Gap Diaphragm
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Fig. 1. A principle of a
diaphragm.
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Table. 1. Parameters for numerical calculation

Air inlet radius b= 0.5 m -
Inlet support radius ‘ r« = 3.0 mn

Outlet support radius| r, = 18.0 mn

Outlet radius ro = 20.0 mn -
Viscosity of air #=1.8x10"°N - s/m’
Temperature T = 290 K

Gas constant R = 287 J/ke- K
Young’'s modulus E = 200x10” N/m*
Poisson’s ratio v = 0.27

Supply pressure Ps = 0.4 W

Gap difference 3 = 0.2510.20mm |
Diaphragm thickness | ta = 0.1, 0.3, 1.0mn

pressure(P), p,/pa

radius(R), r/r,
Fig. 3. Radial pressure distribution in

thrust bearings. (without
deflection by pressure load, ps=0.4M1)
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fig. 4. Radial pressure distribution about gap difference §.
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fig. 5. Variations of load and stiffness
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Table. 2. Specifications of the test
bearing

Air inlet radius ri = 0.5am

;Inlet support radius ra = 3.1am

QOutlet support radius| r» = 18.0mn

Outlet radius

Supply pressure ps = 0.4
| Gap difference 8=258.11,14.17m
| Diaphragm thickness | ta = 1.0mn

Bearing surface

Gap Sensor /

\\\\\ - Y

Air Inlet Hole
P

— 7

Fig. 10. A thrust bearing part with
a diaphragm.
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result in load. (p.=0.4H%2, tq=1.0mn)
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Cy discharge coefficient , 0.85

h gap at radius 7

H, nondimensional gap at
outside radius, h, /d

k general gas film stiffness, dw/dh,

R, nondimensional inside support radius
of diaphragm . r, /7,

R, nondimensional outside support radius
of diaphragm , r, /7,

ty diaphragm thickness

W nondimensional weight ., w /p, A

S gap difference . h. — h,

o radius ratio , #;i/7,

w, displacement of diaphragm by pressure

displacement of diaphragm
by displacement at center
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