
D I S C U S S I O N 

R. Holmes1 

The authors describe a very interesting rotor dynamic phe
nomenon. The results cast a new light on certain aspects of the 
design of high-speed rotating machines. I would be grateful for 
the author's comments on the following two questions: 

1 Under ' 'Results'' it is mentioned that a significant journal 
differential temperature was measured and that a phase 
lag existed between the positions of thinnest oil film and 
the maximum differential temperature (hot spot). What 
is the reason for this phase lag? 

2 Although instability occurred during the no-load API me
chanical running test, under "Problem Description" it 
was mentioned that when the same rotor was run in the 
high-speed balancing facility, there was apparently no 
indication of instability. Could the authors advance an 
explanation for this difference in behavior? 

Authors' Closure 
We are greatful to Professor Holmes for his perceptive com

ments. Regarding his first point, the heat transfer from oil to 
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bearing and journal is both conductive and convective. In the 
absence of convection the steady-state peak temperature of the 
journal would coincide with the position of highest heat flux in 
the forward whirl case, which position is necessarily at the 
thinnest oil film. Oil is, however, convected counter to the 
journal rotation relative to the journal axes. It follows that when 
forward whirl is dominant, the journal hot spot must lag this 
position with respect to the direction of rotation. Indeed, the 
fact that the maximum journal temperature did not occur at the 
position of closest proximity to the bearing was one factor that 
led us to believe that the phenomenon was due to thermohydro-
dynamic action rather than solid friction. 

Regarding Professor Holmes' second point, in the balancing 
facility, the bearing pedestals were ' 'soft,'' whereas in the actual 
machine the bearing supports were of very high impedance. The 
two systems were therefore dynamically different. Although the 
absolute journal vibrations were similar at rated speed, measure
ments showed that the amplitudes of the journal orbits relative 
to the bearing were much lower in the balancing facility than 
in the machine for similar unbalance at the overhangs. Thus, 
using the simplified theory presented in the paper according to 
the definition of Eq. (5) , the influence coefficient 70B (journal 
orbit per unit overhang unbalance) was lower in the balancing 
facility. We have shown that system stability depends on the 
real part of the open loop gain G as defined in Eq. (7) of the 
paper. This is directly influenced by IOB, a reduction of whose 
magnitude reduces the real part of G and therefore increases 
stability. 
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