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where [G''] and [^] are the assembled mass, gyroscopic and stiffness matrices of
the system including the disk mass matrix and \c^'\ and are the bearing damping and
stiffness matrices respectively.

For sake of computational purposes, the equation is written in first-order state vector
form as

F]{'>}+[b]W={o}
where

{h}=

(2.31)

(2.32)

(2.34)

r^l^rM M ,] (2.33)

FrI 1 (2 34)

The associated eigen value problem for the equation is sought from an assumed solution
as {/i} = {/lole"' (2.35)
where v = a + ico is the complex eigen value, a> is the natural whirl speed and the

parameter of logarithmic decrement, S, is defined as ^ = —— ■ The real part of the

eigen value, a, indicates the damping on the system at the given speed. The response of
a dynamic system is a decay function that involves the damping term. In order to get
stable response the amplitude of vibration should decay as time increases. This will
happen if the damping index is negative. In other words, for a stable system, logarithmic
decrement, S, should be greater than zero.

For each of the eigen value, there exists a corresponding eigen vector. This eigen vector
represents the mode shape for a given frequency of the system.

2.5 Bearing types

In the present analysis four different types of bearings are used, namely, two-groove
bearing, two-lobe bearing, three-lobe bearing and four-lobe bearing. The basics of
different types of bearings like geometry, co-ordinate systems etc. are described below.
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•  If damping coefficients are ignored, wrong notions of instability to all forwarding

modes are created. Therefore, use of hypothetical bearing does not give the actual

picture of the stability of the rotor-bearing system and more significantly bearing

damping is a very important parameter in studying the characteristics of rotor

bearing systems.

•  It has been demonstrated that the assumption of rigid rotor and simplified rotor

model do not provide actual estimate of threshold speed.

•  As slendemess ratio increases threshold speed of flexible rotor also increases and

at a particular value, threshold speed of flexible rotor approaches to rigid rotor

threshold speed.

•  Therefore, it is recommended that the estimation of threshold speed for rotors

with relatively low first critical frequency should be made by using FEM model

and plotting Campbell diagram as has been done in the present study.

7.3 Scope for future work

•  In the present work bearings are considered to be isothermal, i.e., there is no

provision of expansion or contraction of the bearing due to change of temperature.

Therefore the present study can be extended to incorporate those types of bearings

in which expansion or contraction due to temperature change is considered.

• Due to temperature change viscosity of bearing lubricant may change. Therefore

the present study can be extended to consider viscosity variation due to

temperature change.

, At high-pressure application also, viscosity of lubricant may change. The present
study can be extended to consider those changes also.

,  Time transient analysis of flexible rotors mounted on fluid film bearings can be

done by extending the present work. This analysis can be done at various speeds

and the instability phenomenon, which occurs due to fluid film forces, can be

observed.
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