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tion boundaries are used. Presumably the dashed lines in Fig.
. \ . " 2 are thresholds marking cavitation occurring at the outside of
In their paper the authors present a very ¢cgant and attraC-  yhe pad. If this is true, the cavitation regions under these con-
tive generalization of the well-known mqblllty and 11ppedance ditions are much larger than shown in [10], Fig. 8, where a
t vector FnethOdS fpr_ dyparmcally loaded J°“f¥‘a‘ t')earmgs. Qne Reynolds cavitation boundary condition is used. But the shape
| of the inherent limitations of a vecfor notation 1s the bearing ¢ ihe squeeze paths and the magnitu des of the iso mobility
} circumferential symmetry or the fixed load direction, thuS  pyeq are quite similar. Comparison of this Fig. 2 with Fig. 2
! confining mobility ~and impedance _methods to full journal g4 110], where cavitation could not be simulated, shows that
bearings, or a special type of pivoting pad bearings, 1esPeC- ¢ jso mobility lines are quite different in the cavitation area.
tively. As many bearings 1n rotating machinery are unsym- g, the conclusion is near that the mobility tensor curve fit
metric or do not have a fixed load direction, this is 2 really  (with Ocvirk cavitation boundaries) yields better results than
severe limitation. By a@optmg' a 'tensor l}otatlon, the auth'ors the mobility vector full numerical solution (without cavitation

show how to avoid this restriction, while at the same time oo iations), which is remarkable.
keeping the. advantage of thq mobility angl 'impe.dance vector The auth(;rs hypothesize that a good approximation of
methods, viz. }ow computer time. Hence, 1t 1s an ideal methqd finite length mobility tensors can be obtained from an addi-
for the analysis of large complicated systems with many fluid ;01 of short and long bearing mobility tensors, as is evidenced
film bearings, seals, and squeeze film dampers, and for many by their Fig. 2 and by full journ al bearings. Finite length im-
repeated calculations. Can the authors give some idea of possi- pedance tensors can be obt ained from finite length mobility
ble computational time savings, compared to conventional tensors by inversion. Could the authors comment on the

Harry van Leeuwen’

numerigal .tecpniques, as u§ed in [10]?. . . . general validity of their hypothesis, e.g., in the case of
The similarity between Figs. 2 and 3 is impressive, especu?.lly multibore bearings?
when bearing in mind that in Fig. 2 the simple Ocvirk cavita- At first sight this discusser was puzzled by equation (13),

which shows that the impedance tensor for long bearings is

TEindhoven University of Technology, Department of Mechanical Engineer- X ' - :
symmetrical. This seems to be denied by [5], equation (20),
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where an unsymmetrical notation appears. It took some time
before it became clear that no cavitation or film periodicity
conditions are present in equation (13a). If these conditions
are substituted, the impedance tensor elements can be
transformed into equation (20) of [5], so the long bearing im-
pedance tensor according to I5I is seemingly unsymmetrical!

Although inertia has been neglected in the example, it does
not present a limitation to the tensor approach. Have the
authors treated the inertia case? Of course there are still some
restrictions, as constant viscosity and rigid surfaces. Can the
authors suggest possible generalizations of the tensor ap-
proach, thus avoiding other (inherent?) limitations, or
minimizing their impact?

The removal of a severe limitation in the mobility and im-
pedance method for dynamically loaded journal bearings is a
big step forward to a better description of their behavior. The
authors are to be commended for their ingenious generaliza-
tion of existing methods.

Authors’ Closure

The authors are grateful for the discussion by Mr. H. J. van
Leeuwen. In particular since his comment answers some of the
questions that may be raised when reading this concise paper.
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The following specific responses apply to the open questions
of the discusser:

1. The question about the time savings to be expected is a
rather difficult one. How to compare a micro-computer with a
mainframe? By applying the methods proposed both the CPU
time and the storage area needed are substantially reduced.
Therefore some of the authors’ simulations may even be ex-
ecuted on a $50 programmable hand calculator!

2. The hypothesis made by the authors, stating that the
addition of the long and short bearing mobility tensors leads
to a good finite length bearing approximation, is meant to be
valid for all fluid film bearings, provided the surfaces are
smooth and have a uniform curvature. However, for most
bearing types the hypothesis still has to be confirmed by com-
paring the approximative solution with accurate numerical
data. Yet for full journal bearings and partial-arc bearings,
and consequently multibore bearings, adequate evidence
exists.

3. The authors did not yet simulate the inertia effects in
pivoted pads. Though it may quite simply be performed by ap-
plying the tensor methods (instead of the vector methods ap-
plied by way of an example) in combination with a balancing
of the inertia forces with the force component perpendicular
to the pivot position, i.e., F, in Fig. 1.

4. The restrictions to constant lubricant viscosity and rigid
surfaces seem to be absolute. Maybe this is the penalty to be
paid for efficiency!
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