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A study on the heat generation into air film as rotating of high speed journal

in the air journal bearing
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Abstract

. . . It is sho at the temper i i
The thermal characteristics of high-speed air is shown that th mperature rise of air

spindle system with built-in motor are studied. spindle  system  causes  thermal  expansion  and

Experiment and finite difference method analysis induces  the variation of bearing clearance. In

: . e onsequence the stiffness of air bearing becom
obtain temperature rise and temperature distribution consequence  the a & o

of housing. For the analysis, air fluid film model is ~ STHe"
built and temperature rise and distribution in

thermal steady state are computed for each Key words : Air Spindle, Air Bearing,

rotational speed. Generally, it is said that the heat Heat generation

generation of air bearing is negligible. But the heat
X

generation in air film by heat dissipation can not LA 2

be negligible especially into high-speed region of
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the journal. In case that the heat generation of air
spindle system is high, natural frequency of the
spindle system becomes lower when the thermal
state is in steady-state and it means the changes of

H-E‘-OHlﬁ

air bearing stiffness due to the change of bearing

clearance.
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Fig.l1 Thermal behavior test
of air spindle
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Fig.2 Heat distribution of air spindle
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Fig.3 Heat dissipation according to
journal speed
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Fig.4 Bearing heat distribution for
eccentricity (Journal speed 50,000rpm)
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Fig5 Air out-let temperature rise for
the different air in-let temperature
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Fig.6 Spindle housing temperature rise for
the different air in-let temperature
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