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An efficient method for computation of unbalance responses
of rotor-bearing systems

Seong-Wook Hong* and Jong-Heuck Park**

ABSTRACT

The unbalance response analysis is one of the essential area in the forced vibration
analysis of rotor-bearing systems. Local bearing parameters in rotor-bearing systems are
the major sources which give rise to a difficulty in unbalance response computation due
to the complicated dynamic properties such as rotational speed dependency and
anisotropy, In the present paper, an efficient method for unbalance responses is proposed
so as to easily take into account bearing parameters in computation. An exact matrix
condensation procedure is proposed which enables the present method to compute unbal-
ance responses by dealing with condensed, small matrices. The proposed method causes no
errors even though the computation procedure is based on the small matrices condensed
from the full matrices. The present method is illustrated through a numerical example
and compared with the conventional method.

Key words : rotor-bearing system (&2l #1124, unbalance response analysis(87% €% 34),
finite element model (f+% 84 ®d), rotational speed dependency (3A&E. F44), non-
self-adjoint (W127)=¥Y), dynamic stiffness(574), matrix condensation (3% &%)
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Fig. 1 Numerical model : An overhung type rotor-bearing system.
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(A“ 1) asl (A" 2)

Talailcnel et (158) rotatonl wpeed ()
Fig. 2 Unbalance response functions (disk #1=9, disk #3=25)
— ; forward -+ ;backward
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