reported in the literature, was probably not the result of the
liberation of the dissolved air within the fluid.

7. The visual study performed could not provide the answer
to the question on the contents of the cavitation bubble. To.
shed some light on this subject, measurement of the pressure
inside the cavitation bubble is planned. '
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J. F. Walton II*

The authors are to be congratulated on the thoroughness of
their experimental cavitation study and the well conceived test
facility that they developed. The results of this work are seen
to support and confirm earlier work in the field, a reassuring
occurrence. None-the-less, several questions do arise which the
authors may be able to clarify. In assessing the onset speed of
cavitation, was consideration given to pressurizing the oil sup-
ply to permit variations of this parameter for comparison with
the clearance changes? In a prior experimental study it was
demonstrated that increasing oil supply pressure raised the
cavitation onset speed significantly. Could the authors com-
ment further on the bubble growth process observed within
the oil squeeze film? For example, was the growth and collapse
of the cavitation bubbles, for the noncentered case, synchron-
ous with rotational speed? Was the apparent movement of the
cavitation zone, again for the noncentered case, strictly the
result of growth and collapse of the bubble or was the cavitation
zone precessing in the direction of whirl? Finally, were the
cavitation zones one bubble which moved or was the apparent
circumferential movement the result of a series of adjacent
bubbles growing and collapsing in a stationary position? In
prior experiments by this discusser it was observed that the
cavitation zone is comprised of many small cavitation bubbles,
which as they grew merged with neighboring bubbles to form
larger voids, but with little circumferential or axial movement
to produce the observed apparent cavitation zone precession.

With regard to the lack of residual bubbles in the aftermath
of the cavitation event, could the authors comment on the
apparent contradiction with earlier reports by Walton et. al.
(1987) and Zeidan and Vance (1989), where bubbles were ob-
served in the high pressure regions? It is possible that the low
speeds tested and the relatively small resulting cavitation zones
provided sufficient time for the gas/vapor bubbles to re-dis-
solve in the fluid? Finally, in your rotating journal tests, you
indicate that the journal surface carried the cavitation bubble
with it and prolonged its duration. Could you clarify how you
distinguished between movement of the cavitation bubble in
this case and the apparent movement of the cavitation zone
when the journal was not rotating as in the centered squeeze
film tests?

*Program Manager/Senior Scientist, Mechanical Technology Inc., Latham,
N.Y. 12110.
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The authors results and observations have added admirably
to the body of work in this important area and have raised
questions as well. Again the authors are to be congratulated
for their fine experimental efforts and the test facility that they
have developed.
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J. M. Vancé®

One of the main conclusions of this paper is ‘‘that the for-
mation of a two-phase fluid, as reported in the literature, was
probably not the result of the liberation of the dissolved air
within the fluid.”’

This conclusion is certainly valid for the experiments on a
squeeze film damper reported jointly by Zeidan and the dis-
cusser (1989). In fact, air was visually observed (through a
transparent housing) to enter the squeeze film through a small
clearance at a piston ring type of end seal (see Fig. 8). After
some efforts to prevent the ingress of air were unsuccessful,
it was concluded that most, if not all, aircraft engine dampers
in operation today probably have large amounts of air en-
trained in the lubricant film.

Our dynamic force measurements showed that air entrain-
ment at high speed (>2500 rpm) typically reduced the effective
damping coefficient by a factor of six when compared to the
predictions of Reynolds’ lubrication theory for a single-phase
fluid.

Figure 9 shows how the peak to peak dynamic film pressure
varies with speed in our test rig. Notice that the peak pressure
becomes almost constant, at a relatively low value, as the speed
increases above 2500 rpm. Our visual observations through
the transparent housing suggested that the fraction of air be-
comes fairly constant and well mixed with the oil at high speeds.

So what causes the ingress of environmental air? Our meas-
urements showed that the prelude to the ingress of air (as the

3Professor, Department of Mechanical Engineering, Texas A&M University,
College Station, Texas 77843.

Transactions of the ASME

20z 14dy 0z uo 1senb Aq ypd° L Z62/7010695/262/2/€ | L #Pd-81o1e/ABojoguLl/wo" JIBY2IBA IS Opawse//:duy wol pepeojumoq


https://crossmark.crossref.org/dialog/?doi=10.1115/1.2924351&domain=pdf&date_stamp=1991-04-01



