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ABSTRACT

Conventional modal analysis techniques are known to be inappropriate for asymmetrical rotor

systems, when the equations of motion are written in the stationary coordinates, due to the presence

of time varying parameters.

This paper presents a generalized modal

analysis method for

asymmetrical rotor systems in the stationary coordinates, employing the modulated coordinates and
the lambda matrix formulation, A numerical example with a flexible asymmetric rotor model is
provided to demonstrate the effectiveness of the proposed modal analysis method. As an application
of the proposed method, modal analysis is also performed with an open cracked rotor system.
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Table 1 Eigenvalue relations
Modulated stationary Rotating
coordinates coordinates

Eigenvalue A uy=x - jQ
Paired value A, =2 +j2Q U, =1
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Fig. 1 Numerical model of a flexible asymmetrical
rotor

Table 2 Specifications of the numerical model

Mesh information

# of elements =26

# of disks = 2

# of bearings = 2
Shaft information

Length =51cm

Diameter =1.2 cm

Density =7806 kg/m’

Young modulus = 2.08x10" N/m’
Disk information

Location Mass Pol. Inertia Dia. Inertia
m kg kg m kg m’
021 1.236 1.2 %107 6.8x10™
0.476 0857  09x107 35x10™
Bearings
Node Stiffness damping
number N/m N s/m
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Fig. 2 Whirl chart of the asymmetrical flexible
rotor in the modulated stationary coordinate
system
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HoF3 ok fC ompg‘%‘l) from (F:;/rr) from from (]%/rr)
rom dFRF || EVP | dFRF |'7
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-101.35 | -101.49 [-0.14| -104.38 | -104.43 |-0.05
8000 -49.68 -4969 1-0.02] -3571 -35.68 | 0.08
-25.94 -2590 1015] 6026 60.12 | 023
6000 4594 4578 035 14740 14712 | 0.19
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