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A study on performance
of slot restrictor bearing with a variation in circumferencial direction

Abstract

Slot restrictor air journal bearing has high load capacitance and high stiffness.
Stability characteristics of slot restrictor air journal bearing are studied
theoretically to forecast and to prevent the whirl instability.

As for the high speed rotating machinery, the instability called 'whirl" occurs
when the rotor rotates at a speed more than twice the resonant speed. Once the
whirl occurs, rubbing contact between the journal and the bearing occurs mostly
and the bearing-rotor system is destroyed ultimately. Therefore, the forecasting
and prevention of the occurence of whirl instability is a very important subject
especially to develop highly efficient high speed machinery.

The bearing with the slot restrictor that varies about circumferencial direction is
used for the purpose of the prevention of whirl instability.
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Fig. 4 Noncircular slot
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speed(rpm)
supply pressure 3 atm (abs.)
slot clearance | Experiment | Numerical
10 #m 7,900 7,400
20-10 #m 94,600 51,400
20 pm 23,100 18,900
30-20 #m 109,000 79,200
30 p¢m 22,600 27,100
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