Case 12_4f

Design of an aerostatic shallow pocket thrust bearing.

Problem: Aerostatic bearing shown in Fig.12.10 6
MPa := 10"-Pa
Diameter bearing: Dy:=40-mm R(:=0.5D; Ry=20mm
Diameter pocket: D;:=32mm R;:=05D; R;=16mm
Gas inlet diameter: Dy:=1-mm R,:=05Dy R,=05mm
Film thickness: hy =510 ®m
Pocket depth: hy =510 ®m
Ambient pressure: p, = 0.1-MPa
Supply pressure: pg = 0.5-MPa
6 m2
Gas properties: mn:= 1810 "-Pas R := 287 — T :=293-K
s2-K
1) Flow rate and intermediate pressure:
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2 ) Pressure drop over inlet:
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3) Load capacity:
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4) Inherent stiffness:
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Load capacity: F=240.61N
Dimensionless load capacity: F| =190.05563N Ae_A =0.945
: Py
Pressure after the restrictor: — =0.605 B =0.507
P
6 N
Axial bearing stiffness: $=2410 “m
-6k lit
Flow rate : M=7905x 10 °~&  Q=0399F

S min



