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A Study on the Loading Capacity According to the
Source Positions in Externally Pressurized Air
Journal Bearing with Two Row Sources

Jong-Ryul Lee', Sueng-Hak Soeng* and Deug-Woo Lee**

Graduate School, Pusan national university
*Department of Mechanal Engineering, Pusan National University

Abstract — This paper has been presented the hydrodynamic effect by the journal speed, eccentricity and source
positions in order to overcome the defects of air bearing such as low stiffness and damping coefficient. Choosing
the two row source position of air bearing is different from existed investigations in the side of pressure dis-
tribution of air film because of the high speed of journal and the wedge effects by the eccentricity. These optimal
chooses of the two row source positions enable us to improve the performance of the film reaction force and
loading force as making the high speed spindle. In this paper, The pressure behavior in theory of air film accord-
ing to the eccentricity of journal and the source positions analyzed. The results of investigated characteristics may
be applied to precision devices like ultra-precision grinding machine and ultra high speed milling.

Key words ~ HRD (hydrodynamic), two row source positions, wedge effects, film reaction force, loading

capacity.
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Nozzle Positions
Fig. 1. Design parameters for the bearing length.
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Fig. 4. Pressure distribution according to the eccentric
ratio in DmN 200,000 (Ps/Pa=5, L/D=1,source positon=
1/4L).
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Fig. 5. Pressure distribution according to the eccentric ratio in DmN 2,000,000 (Ps/Pa=5, 1./D=1,source positon=1/4L).
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Fig. 6. Pressure distributions in air-lubricated journal bearing according to the air source positions (L/D=1,

Ps=5 atm, DmN=2,000,000, Eccentric ratio e=0.6).
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Fig. 7. Pressure distribution according to source positon in DmN 2,000,000 (Ps/Pa=5, L/D=1, eccentricity ratio e=0.6).
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= non-dimension pressure (%)
=supply pressure ‘
= atmospheric pressure
=journal velocity

=radius of journal

=journal angular velocity
=film thickness

=non-dimension film thickness about journal

> g xan v

base circle
= eccentric ratio
=mean clearance about journal base circle
=air viscosity
= circumferential direction coordination
=bearing length direction coordination
. 6nw/DY
=bearing number A = %(Z‘)
= bearing diameter
= bearing length
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= source position
=film force to circumferential direction

=

W, =film force to circumferential direction
W =total film force



