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ABSTRACT

A solution is presented for a lateral rotor and bearing dynamics problem
on  a  high  pressure,  double-overhung  turboexpander  with  a  design
operating  speed  of  57,300  rpm.  The  rotor  has  an  expander  impeller
mounted at one end and a compressor impeller mounted at the other end.
This unit had a long history of failures at the expander-end radial bearing.
It  was  suspected  that  the  frequent  expander  upsets  were  caused  by
unbalance  degradation  due  to  solid  particle  erosion  on  the  aluminum
expander-end impeller. The rotordynamics analysis of the expander with
the  original  three  lobe  journal  bearings  predicted  a  high  unbalance
sensitivity  at  the  expander-end  of  the  rotor  and  a  low  logarithmic
decrement for the third backward whirl mode near the design operating
speed. The concern was that this mode might be excited by an unbalance-
initiated rub. The redesign analysis consisted of two phases. The purpose
of Phase One was to determine the best bearing redesign that could be
“directly substituted” for the original bearings
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