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It is not sufficientto only evaluatewhether or not a
rub is present One must also make every effort to
try and gain insight as to the initiating mechanism
that hascausedthe rub to occurin the first place A
rub is not a machinerymalfunctionin and of itself. A
rub always results from some other primary

malfunctionsourcesuchas

highvibration

tight or incorrectclearance

thermalgrowth

rotor bowing

distorted/ twisted turbine casingor bearinghousing
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Introductlon

Thereare severalsymptomsthat maybe indicatorsthat a

rub is present

Thermalbowingof the rotor

Abnormalchangesn shaftcenterlineposition
Changesn 1Xvibration behaviorat constantspeed
Abnormally high 1X vibration amplitude while trying to pass
throughacritical speed

G a 2 R A ditic8 dReedfrequencyresponseregion
Abnormal(ellipticalor highlyelliptical) orbit shape
Significantreverseprecessiorvibrationcomponents
Suband/ or superharmonicvibrationcomponents
9. Wear,damageossof efficiency

10.Noise

11.Leaks
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Introduction

VIBRATION SIGNAL BABTERISTICS
1. Amplitude:
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Introductlon

The first item to be realized is that radial or axial rubbing is not a
machinerymalfunction A rub is secondaryindicator that occurswhen
there is contactbetweenrotating and non-rotating components Someof

the primarycausedhat canleadto arub are:
1 highvibration
{1 tight orincorrectclearance
1 thermalgrowth
1 rotor bowing,etc.
{1 distorted/ twisted turbine casingor bearinghousing

A rub canbe radial, axialor a combinationof the two. Whenthe actual
rub/stator contact occursover a smallfraction of the vibration cycle,it is
called partial rub. When it occursover a majority or all of the vibration
cycle,maintainingcontinuouscontact,it is calledfull annularrub. A partial

rub isthe mostcommonmanifestation
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Introduction

A A rub will changethe synchronous(1X) behaviorof the rotor system
andwill alsochangethe dynamicstiffnessin complex(non-linear)ways

A Contactcanalsobeeitherad R NGibérada f dzo NKku@ !l G SR €
A Typicallythe point of contactfor a dry rub, with dis-similar stator and

rotor materials will wear rather quicklyandthe rub will @ Ot 8delNsk
ashortperiodof time.

A Alubricatedrub canexhibitvery slowwear and persistfor an extended
period of time.
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A During the period of contact, the tangential friction force appears
which is proportional to the magnitude of the radial force and the
coefficientof friction at the slidinginterface

A Thetangentialfriction force actsoppositeto the surfacevelocityof the
shaft

A It producesa torque on the rotor and, at the same time, tries to
acceleratethe rotor centerlinein the reverseprecessiordirection.

A For this reason, a rub will produce reverse componentsin the full
spectrum
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Introduction

A Thefrictional forcesthat are presentduringa rub producelocalheating
of the surface

A If, at a steadyoperating speed,a rub occursrepeatedlyin the same
placeon the rotor, the frictional heatingof the surfaceand associated
thermal expansionin that area will causethe rotor to bow in the
directionof the rub contact
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Example #1:
W501D5AIndustrial Frame Gas Turbine / Generatol
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