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Abstract: An aerostatic journal micro-bearing has advantagfesimple structure,
almost zero friction and increasable load capathity to aerodynamic pressure effect,
which makes it a possible choice for high-speedmeadision micro-rotatory machines.
This study comprehensively investigates the effetctestriction, structure and operation
parameters on the performance of an aerostatiogbunicro-bearing using numerical
models. The numerical models are verified on agtype aerostatic journal bearing.
Considering both the performance requirement amdercu machining capacity, the
restriction parameters of 8-12 um in average bgariearance and 0.08-0.14 mm in
orifice diameter are recommended. Another focughef study is the aerodynamic
pressure effect on the performance of micro-beawtdch is thoroughly investigated
from the aspects of restriction, structure and atpmr parameters. The aerodynamic
pressure effect is outstanding only at ultra-higkesls and large eccentricities. Two
prototypical high-speed precision micro-spindles developed and their micro-tools
with a diameter of 3.175 mm are directly supportgd the micro-bearing. The
aerodynamic pressure effect resulting from theathligh rotational speeds can improve
the performance of micro-spindles under loadingweleer, the low rotational accuracy
and balance quality compromise their performance.
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1. Introduction

In manufacturing precision and ultra-precision iinre parts, micro-cutting and
micro-grinding with micro-machine tools provide mificant advantages not only in
machining quality, efficiency and machining abildiyintricate 3D geometry, but also in
cost, size and energy consumption, and thus drase anod more attention [1, 2]. The
micro-spindle, as a key component of micro-machows, requires high rotational
speed (more than 500,000 rpm), excellent rotati@eauracy (better than 1 pm),
sufficient load capacity and compact structure [R). meet the above requirements,
bearing of the spindle is critical, which must Ibéeao provide high rotational accuracy,
sufficient load capacity, good stiffness and excelidynamic performance. Besides, it
should be millimeter-sized. Comparing the existigges of bearings, conventional
rolling element bearings in most modern productiquipment are reaching their limited
accuracy of about 2um and usually generate much heat at high speeds. Th
liquid-lubricated bearing has a limited rotatiosgleed due to heat generation at high
speeds. The magnetic bearing has complicated wteuahd thus is difficult to use in
micro-spindles. The gas-lubricated bearing, dueitdolow heat generation, high
rotational accuracy and simple structure, is a gduaice for high speed and precision
micro-spindles.

The common gas-lubricated bearings are aerodynaeaicng, aerostatic bearing and



Download English Version:

https://daneshyari.com/en/article/7002112

Download Persian Version:

https://daneshyari.com/article/7002112

Daneshyari.com


https://daneshyari.com/en/article/7002112
https://daneshyari.com/article/7002112
https://daneshyari.com

