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Investigation on the Back-Pressured, Externally-Pressurized,
Gas-Lubricated, Circular Thrust Bearing with the Flexible Surface
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Kazuhiro HAYASHI Keiji HIRASATA

In this investigation, it is .intended to develop the high performance bearing
satisfying with many severe requests which have been growing up with the advan-
cements of the high speed turbo-machines and the super-precision machines. For
this purpose, the new type of the externally-pressurized, gas-lubricated, circular
thrust bearing, in which some parts of the bearing surface are constructed with
the flexible thin metal plate and the properly-controlled pressure can be added
behind this metal plate as the back-pressure, is proposed here, besides its static
characteristics are theoretically derived and the possibilities of the high performance
bearing are discussed.

Then, the bearings with the several dimensions were designed and their perfor-
mances were experimenally tested. As the results of the aforementioned theoretical
and experimental investigations, it was made clear that this type of bearing treated
here has many excellent properties in comparison with the conventional rigid sur-
face bearing as follows:

(1) The load-carrying capacity and the stiffness of this type of bearing with the
back-pressure are superior to those of the conventional rigid surface bearing.
These tendencies become sharper as the back-pressure and/or the flexibility
of the bearing surface increase.

(2) The consumption of the lubricating gas in this type of bearing with the back
pressurecan be controlled in the smaller range as compared with that of the
rigid surface bearing by means of the proper choice of the back-pressure and/or
the flexibility of the bearing surface.

On the other hand, the minimum bearing gap may become much smaller
than the nominal bearing gap, so we must pay our attentions to this point in the
practical applications. In this type of bearing without the back-pressure, however,
its characteristics become inferior to those of the conventional rigid surface bea-
ring.

The experimental results of the load-carrying capacity and the stiffness were
in good accordance with the theoretical predictions.
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