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ABSTRACT 

In ships, there are so many sources of noise and Vibration such as propulsion engines and 
electric generators in restricted spaces and structures of ships, which are made of steel, 
transmit vibration well. By the reasons, noise and vibration of ships are very big by 
nature and reduction of noise and vibration is important subject for ships. Regarding 
noise reduction, reduction of noise cause by vibration has difficulty and the major part of 
such noise is structure born noise. 

"Vibration" is not a problem. It is a physical manifestation of machinery imperfection. It 
is used to help find obvious and subtle deviations in machines. No machine runs perfect. 
"Diagnosis" is the Method of Detection. If, a fault develops and goes undetected, then, at 
best, the problem will not be too serious and can be remedied quickly and cheaply; at 

T worst, it may result in expensive damage and down-time, injury, or even loss of life. 
There is no reason or excuse to have machinery operate unprotected. The areas of interest 
in vibration measuring in plant maintenance are general measurement, analysis, and 
corrective. 

All rotor mechanisms in ships consist of shafts, bearings, couplings, gears etc. These 
machinery operate under various load conditions from light to heavy. Ship propulsion 
system comparatively works under very heavy load conditions with rolling and pitching 
of the ship which may tend to cause overstressing of shafts. 

Objective of the Research: 
The aim of the project is to identify the vibration analysis of a ship transmission system. 
A ship transmission system is the link between the crank shaft (or thrust block) end and 
the propeller of the vessel. As it contains number of shafts, couplings and bearings it 
tends to cause severe vibrations due to various running and incipient defects. These 
defects can be diagnosed by measuring the level of vibration to the extent they excited. 

Methodology Adopted: A Test Rig: 

The test rig is a model of the transmission system of the ship "M/V Lanka Mahapola" 
made in to a scale of 1:10. Level and condition of lubrication maintained. Accelerometers 
are mounted over the bearing casings to trace the excitement of individual bearings. 

Diagnosis of the misaligned and unbalanced shafts and defected sleeve (fluid film) 
bearings are done by using the "AUTOVIB" software package which is a vibration 

* monitoring method introduce by this project. 

Final Outcome of this research : 
Although spectrum analysis method is not in use, similar demodulation techniques, will 
be practical, for the diagnostics of Sleeve (Fluid Film) bearings. 

Measurement of the vibrations excited by bearing friction forces present all the necessary 
information for Diagnostics of bearing condition including installation problems and the 
quality of lubrication. 
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y Displacement (in Spring-mass system) (m ) 

0 Displacement (in Torsional system) ( rad ) 
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A ship is the home of the crew for months at a time and of her 

passengers perhaps for weeks. The influence of vibration upon comfort 

is therefore extremely important and wil l be a factor in the reputation 

of any passenger ship. 

Vibration P r o b l e m s on s h i p s s u c h a s m a s t , founda t ion , a n d p rope l l e r shaf t 

vibrat ion exc i ted by propuls ion s y s t e m f r e q u e n c i e s c a n lead to s t ruc tura l 

fa t igue , d a m a g e to mach ine r y , a n d c a n b e a n n o y i n g , uncomfo r t ab l e , a n d 

d a n g e r o u s for p e r s o n s on t h e sh ip . 

Vibrat ion h a s b e e n a m a t t e r of c o n c e r n to sh ip d e s i g n e r s s i n c e t h e e n d of t h e 

19th c e n t u r y a l t h o u g h its p r e s e n c e in sh ip cha rac t e r i s t i c s w a s k n o w n long 

be fo re t ha t t ime a n d its i m p o r t a n c e h a s b e c o m e m u c h e m p h a s i z e d o v e r t h e 

las t half cen tu ry . S o m e sailing w a r s h i p s , particularly t h e lightly-built f r igates , 

suf fered from s e r i o u s vibration aft w h e n driven hard , p r o b a b l y a s a resul t of 

flow interact ion while t h e r e a r e a c c o u n t s of mas t / sa i l c o m b i n a t i o n s c a u s i n g 

s u c h s e v e r e vibration tha t c r e w m e n w e r e th rown from their fee t or, w o r s e , 

from their m a s t - t o p pos i t ions . 

T o d a y , a n inc reas ing n u m b e r of n e w or a l te rna t ive s h i p s is l a u n c h e d - very 

l a rge a n d very fast c o n t a i n e r sh ip s , c ru i se s h i p s , t a n k e r s with m o d e r n 

p ropu l s ion s y s t e m s . D u e to little e x p e r i e n c e with s u c h s h i p s , living cond i t i ons 

c a n b e a d v e r s e l y affected by vibration if t h e f r e q u e n c i e s of major exc i t a t i ons 

a r e c l o s e to a na tura l f r equency of t h e s u p e r s t r u c t u r e or a par t of it. 

In s h i p s , t h e r e a r e s o m a n y s o u r c e s of n o i s e a n d Vibration s u c h a s p ropu l s ion 

e n g i n e s a n d e lect r ic g e n e r a t o r s in res t r ic ted s p a c e s a n d s t r u c t u r e s of s h i p s , 

which a r e m a d e of s t ee l , t r ansmi t vibration well. By t h e r e a s o n s , n o i s e a n d 

vibrat ion of s h i p s a r e very big by n a t u r e a n d reduc t ion of n o i s e a n d vibration is 

impor tan t s u b j e c t for s h i p s . 

M 
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Effect of Vibration : 

O n e c a n d is t inguish two a r e a s , w h e r e s t a n d a r d s h a v e b e e n d e v e l o p e d to 

a s s e s s t h e effect of vibration, appl ied to t h e h u m a n body: vibration p a s s i n g to 

h a n d a n d w h o l e body . T h e vibration p a s s e s to h a n d , c a n c a u s e t h e d i s e a s e , 

ca l led a s "white finger d i s e a s e , " t h e latter c a n lead to var ie ty of hea l th 

p r o b l e m s , r ang ing from mot ion s i c k n e s s to t i s s u e d a m a g e s . It shou ld b e 

n o t e d , t ha t t h e re la t ionship b e t w e e n e x p o s u r e a n d t h e d i s e a s e is c o m p l e x a n d 

m a n y q u e s t i o n s in this a r e a , r ema in u n a n s w e r e d . A n u m b e r of s t a n d a r d s 

incorpora t ing t h e la tes t s t a t e of k n o w l e d g e h a v e b e e n in t roduced o v e r t h e last 

few y e a r s with t h e objec t of giving g u i d a n c e to t h o s e , w h o requ i red to a s s e s s 

t h e i m p o r t a n c e of h u m a n vibration e x p o s u r e . 

It is n o w gene ra l l y be l i eved tha t vibration c a u s e s d a m a g e to b lood v e s s e l s , 

which a r e t h u s m a d e i n c a p a b l e of circulating blood to t h e ex t remi t i e s . T h e r e is 

n o known c u r e a n d s y m p t o m s , which a r e i r reversible . S o it is c lear ly impor tan t 

to e s t a b l i s h t h e levels of vibration a n d t h e dura t ion of e x p o s u r e , which a r e 

stat ical ly likely to c a u s e t h e d i s e a s e a n d to t a k e p r e c a u t i o n s . 

Noise: 

N o i s e h a s b e e n r e c o g n i z e d a s a n u i s a n c e (in t h e legal s e n s e ) for m a n y y e a r s . 

N u i s a n c e c a n b e e i the r public or pr ivate . A pr ivate n u i s a n c e is c o m m o n l y 

def ined a s a n unlawful in te r fe rence with a p e r s o n ' s u s e or e n j o y m e n t of land 

or of s o m e right ove r it or in c o n n e c t i o n with it. A public n o i s e is a n unlawful 

ac t or o m i s s i o n c a u s i n g in te r fe rence with t h e hea l th a n d sa fe ty of t h e publ ic a t 

l a rge . A noisy ope ra t i on c a n b e both a public a n d a pr ivate n u i s a n c e . It is not 

a l w a y s e a s y to a n s w e r t h e q u e s t i o n of w h e t h e r t h e n u i s a n c e c o m p l a i n e d of is 

a public or a pr iva te o n e . If t h e n o i s e n u i s a n c e affects jus t o n e p e r s o n or a 

h o u s e h o l d , it is clearly a pr ivate n u i s a n c e . If it affects a c l a s s of t h e public, 

s u c h a s t h e r e s i d e n t s of a c o m m u n i t y or of t h e p a s s e r s - b y of a no isy factory, it 

is likely to b e a public n u i s a n c e . 

xxxi 
Vibration Diagnostic of Rotor Mechanism in Ships By G.G.Jayarathne 



P R E F A C E 

A pr iva te ac t ion c a n only b e b rough t by t h e o c c u p i e r of t h e land or by 

s o m e o n e w h o h a s a legal in te res t in t h e land, a n d h e c a n only t a k e ac t ion 

a g a i n s t t h e p e r s o n w h o c a u s e t h e n u i s a n c e . A public n u i s a n c e is a c r ime , a n d 

p r o c e e d i n g s c a n b e t a k e n by public b o d i e s s u c h a s t h e local author i ty or 

A t t o r n e y - G e n e r a l or both . All t h e criminal s a n c t i o n s a r e ava i l ab le to t h e court , 

a n in addi t ion it h a s p o w e r to i s s u e a n a b a t e m e n t o rder , which m a y t a k e t h e 

form of restr ict ing t h e n o i s e to cer ta in hou r s , or levels , or to c e a s e entirely. 

It is well known tha t m u c h of m o d e r n t e c h n o l o g y is de r ived from pro jec t s 

o r d e r e d by t h e military industry of t h e d e v e l o p e d c o u n t r i e s . T h e d e e p e s t 

r e s e a r c h of m a c h i n e s a n d e q u i p m e n t vibration is d o n e initially in c o u n t r i e s 

with s t r o n g nava l fo rces , which h a v e impor tan t n e e d s to minimize n o i s e a n d 

vibrat ion. A n u m b e r of nava l r e s e a r c h c e n t e r s tha t d e a l with us ing a n d 

d e v e l o p i n g analyt ical too ls for vibration m e a s u r e m e n t a n d reduc t ion exis t in 

D e v e l o p e d C o u n t r i e s . T h e s e c e n t e r s a r e e q u i p p e d with m o d e r n 

i n s t rumen ta t i on for m e a s u r e m e n t a n d a n a l y s i s of s i g n a l s .most ly us ing 

i n s t r u m e n t s p r o d u c e d by Bruel & Kjaer ( D e n m a r k ) a n d Kistler (Norway) . A 

n u m b e r of highly qualified e x p e r t s work in t h e s e c e n t e r s a n d p r e p a r e 

s p e c i a l i s t s for navy a n d shipbui lding industry. 

T h e g r e a t e s t a d v a n c e s c a n m a k e in t h e condi t ion d i a g n o s t i c s of m a c h i n e s 

us ing vibrat ion. , T h e AUTOVIB monitor ing m e t h o d for condi t ion d i a g n o s t i c s of 

m a c h i n e s us ing vibration c a n b e success fu l ly u s e d in a n u m b e r of civil 

i ndus t r i e s including e n e r g y , n u c l e a r p o w e r p lan t s , p a p e r a n d pulp , meta l lu rgy , 

t r a n s p o r t including s h i p s , aviat ion a n d ra i lways . 

O n e of t h e main p r o b l e m s in Sri l anka is a g r e a t s h o r t a g e of s p e c i a l i s t s w h o 

c a n efficiently u s e condi t ion monitor ing a n d d i a g n o s t i c s s y s t e m s , including 

t h o s e with e x p e r t s y s t e m s tha t a r e supp l ied by t h e lead ing W e s t e r n 

c o m p a n i e s . T o p r e p a r e t h e s e spec i a l i s t s would t a k e t oo m u c h t ime . Th i s fact 

h a s def ined t h e main pecul iar i t ies of t h e vibration d i a g n o s t i c s in Sri l anka . T h e 

s t r a t e g y of AUTOVIB, is to d e v e l o p a s y s t e m for condi t ion d i a g n o s t i c s of 

s l e e v e b e a r i n g s (fluid film b e a r i n g s ) tha t c a n b e app l ied equa l ly for ball 

b e a r i n g s a s well. 
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The main problems peculiar to the Sri lankan market 

T h e c h a n g e s a s s o c i a t e d with t h e introduction of m a r k e t re la t ions in t h e 

n u m b e r of i ndus t r i e s in Sri lanka w e r e s t a r t ed a t t h e e n d of t h e 1 9 5 6 a n d after 

1 9 8 0 s with t h e introduction of O p e n e c o n o m y . P l a n s for res t ruc tur ing t h e 

e c o n o m y inc luded p l a n s to d e c r e a s e produc t ion c o s t s a n d e x c e s s l abour 

e n e r g y . T h e d r a w b a c k s prevail in improving of t h e efficiency of p roduc t ion 

p r o c e s s e s is b a s e d on t h r e e main a s s u m p t i o n s : 

• T h e a b s e n c e of financial r e s o u r c e s in t h e coun t ry to r e n e w t h e m a c h i n e r y 

a n d e q u i p m e n t in t h e majority of indus t r i es for a t l e a s t five to t en y e a r s . 

T h e na tu ra l w e a r of t h e e q u i p m e n t shou ld significantly i n c r e a s e its 

m a i n t e n a n c e c o s t s a n d t h e introduction of t h e condi t ion d i a g n o s t i c s 

s y s t e m s is likely to b e t h e m o s t pract ical w a y to d e c r e a s e t h e s e c o s t s . 

• Rela t ively high i n v e s t m e n t s ove r high level d i a g n o s t i c s y s t e m s (Automat i c 

Condi t ion moni tor ing S y s t e m s ) p r e v e n t o w n e r s by utilizing s u c h a s y s t e m . 

• Signif icant l imitations of exis t ing condi t ion d i a g n o s t i c t e c h n o l o g i e s from 

l ead ing W e s t e r n c o m p a n i e s . 

T h e following r e a s o n s tha t limit t h e u s e of m o d e r n condi t ion moni tor ing a n d 

d i a g n o s t i c s s y s t e m s of A m e r i c a n a n d W e s t - E u r o p e a n p roduc t ion in Sri l anka 

• T h e a b s e n c e in m o s t r e g i o n s of qualified p e r s o n n e l w h o c a n u s e t h e s e 

s y s t e m s , d e s p i t e t h e e x i s t e n c e of a n u m b e r of scientific c e n t e r s with 

e x p e r t s of h ighe r qualification. T h e p rob lem is t ha t to p r e p a r e a p e r s o n to 

b e a qualified e x p e r t t a k e s s e v e r a l y e a r s a n d would requ i re significant 

f inancial r e s o u r c e s . 

• T h e high relat ive pr ice of t h e c o m m o n moni tor ing a n d d i a g n o s t i c s y s t e m s 

in Import ing. For e x a m p l e , in t h e W e s t t h e pr ice of t h e d i a g n o s t i c 

i n s t rumen ta t i on n e e d e d for a n e x p e r t to work on t h e e n t e r p r i s e is l e s s t h a n 

or e q u a l to c o m p a r e d to t h e labor c o s t s of a n e x p e r t for t h e e n t e r p r i s e 

dur ing a y e a r . In Sri lanka , taking into a c c o u n t t h e t ax policy, t h e pr ice for 

t h e d i a g n o s t i c e q u i p m e n t e q u a l s t h e i n c o m e of a n e x p e r t for a b o u t t en 

y e a r s . This m a k e s t h e survival of smal l c o m p a n i e s s p e c i a l i z e d in 

d i a g n o s t i c s e r v i c e s imposs ib le . 
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• O n e m o r e r e a s o n , which is a l s o e c o n o m i c is t h e high c o s t s of m o u n t i n g 

p e r m a n e n t t r a n s d u c e r s on exis t ing e q u i p m e n t . Typically, t h e cons t ruc t ion 

of uni ts shou ld b e r e d e s i g n e d to a s s u r e a p p r o p r i a t e m o u n t i n g a n d 

pro tec t ion of t h e t r a n s d u c e r s s o a s not to d e s t r o y t h e m in t h e p r o c e s s of 

s t a n d a r d m a i n t e n a n c e of t h e e q u i p m e n t . 

• T h e last r e a s o n is c o n n e c t e d to t h e e x i s t e n c e of v a r i o u s s t a n d a r d s a n d 

r egu l a t i ons tha t differ in e a c h industry t ha t def ine t h e r e q u i r e m e n t s for 

different p a r a m e t e r s of t h e main e q u i p m e n t a n d m e t h o d s for their control . 

T h e s e r egu la t i ons d o not allow mak ing a dec i s ion for m a i n t e n a n c e a n d 

repa i r of t h e e q u i p m e n t without conduc t ing s t a n d a r d m e a s u r e m e n t s tha t 

usua l ly requ i re t h e s h u t d o w n of t h e e q u i p m e n t a n d partial d i s a s s e m b l y of 

t h e uni ts . T h a t ' s why t h e s e r egu la t ions m a k e it imposs ib l e to u s e m o d e r n 

condi t ion moni tor ing s y s t e m s a n d u s e condit ion b a s e d m a i n t e n a n c e . 

Th i s a n a l y s i s of t h e cur ren t s i tuat ion led to a r e c o m m e n d a t i o n to s p e e d up t h e 

d e v e l o p m e n t of t h e m e t h o d s for m a s s condit ion d i a g n o s t i c s t ha t c a n b e 

car r ied out by a u s e r with no spec ia l training in condi t ion d i a g n o s t i c s . T h e s e 

m e t h o d s w e r e d e v e l o p e d ove r a per iod of s e v e r a l y e a r s b a s e d on t h e a n a l y s i s 

of m a c h i n e v ibra t ions in t h e shipbui lding industry a n d t h e r e su l t an t ex t rac t ion 

of d i a g n o s t i c information s igna l s . T h e m e t h o d s d e v e l o p e d w e r e i n t e n d e d to b e 

u s e d for condi t ion d i a g n o s t i c s of s u p p l e m e n t a r y m a c h i n e s a n d e q u i p m e n t t h e 

m a i n t e n a n c e of which w a s not g o v e r n e d by t h e exis t ing s t a n d a r d s a n d 

r egu l a t i ons . 

Th i s a n a l y s i s w a s t h e b a s e of this project . At t h e s a m e t ime, a n u m b e r of 

p r o b l e m s b e c a m e ev iden t during t h e de ta i l ed m a r k e t r e s e a r c h s t a g e : 

• T h e first p rob l em w a s t h e n e e d for appl ica t ion so f tware b a s e d on t h e 

d e v e l o p e d m e t h o d s tha t would efficiently r e p l a c e a qualified expe r t . T h e 

s y s t e m shou ld a s k t h e c u s t o m e r to d e s c r i b e t h e e q u i p m e n t for d i a g n o s t i c s , 

def ine w h a t d a t a shou ld b e m e a s u r e d , p r o c e s s t h e m e a s u r e d d a t a , m a k e 

condi t ion d i a g n o s t i c a n d predict ion for t h e m a c h i n e s a n d e q u i p m e n t u n d e r 

control . 
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• T h e s e c o n d p rob l em o c c u r r e d after t h e s tar t of t h e exploi ta t ion by t h e 

c u s t o m e r s of t h e a u t o m a t i c d i agnos t i c s y s t e m s cons i s t ing of t h e 

m e a s u r e m e n t d e v i c e , p e r s o n a l c o m p u t e r a n d t h e appl ica t ion so f twa re . 

Th i s w a s t h e p rob l em of t h e c u s t o m e r s s u p p o r t in t h o s e ra re s i t ua t ions 

w h e n t h e a u t o m a t i c d i a g n o s t i c s did not a n s w e r e d t h e q u e s t i o n of w h a t is 

t h e de fec t in t h e m a c h i n e a n d how d a n g e r o u s it is. 

Noise Generated From Machine Vibrations 

If you w a n t to r e d u c e m a i n t e n a n c e c o s t s you m u s t improve e q u i p m e n t 

mainta inabi l i ty a n d reliability. T h e p r e m i s e be ing , if t h e e q u i p m e n t d o e s not 

fail a s often, it c o s t s l e s s to repair . W h e n e q u i p m e n t d o e s fail, l onger life c a n 

b e a c h i e v e d if p r o p e r r epa i r s a r e m a d e . P r o p e r r epa i r s m e a n s t h e c a u s e of 

failure m u s t b e identified a n d e l imina ted . If this is not d o n e t h e e q u i p m e n t will 

fail a g a i n . T h e s e ob jec t ives c a n b e a c c o m p l i s h e d dur ing t h e acquis i t ion p h a s e 

of n e w e q u i p m e n t , t h e p u r c h a s e of s p a r e pa r t s , a n d a c c u r a t e d i a g n o s i s of all 

rota t ing m a c h i n e r y p r o b l e m s . If e i ther of t h e s e i t ems a r e not proper ly 

m a n a g e d t h e ob jec t ives m a y not b e a c h i e v e d . Execu t i ve e v a l u a t i o n s , 

p a y m e n t of b o n u s e s , p roduct ion ob jec t ives a n d o t h e r b rownie point s y s t e m s 

t e n d to f o c u s m a n a g e m e n t ' s a t ten t ion on t h e shor t t e rm i n s t e a d of t h e long 

t e r m . Th i s c a n a l s o affect maintainabil i ty a n d reliability. 

In field b a l a n c i n g m a c h i n e s with high vibra t ions , t h e u s e of c o m m o n m e t h o d s 

of d e t e r m i n i n g b a l a n c e w e i g h t s often d o e s not yield sa t i s fac tory r e su l t s . An 

a n a l y s i s of t h e r e a s o n s for this s h o w s tha t t h e r e a r e two ma in g r o u p s of 

c o n s t r a i n t s on t h e ba l anc ing efficiency: T h e fo rces of different n a t u r e from 

s imp le u n b a l a n c e t ha t exc i t e vibration a t t h e rotat ing f r e q u e n c y a n d t h e 

e x i s t e n c e of cer ta in d e f e c t s in t h e m a c h i n e tha t c a n c h a n g e t h e m e c h a n i c a l 

p r o p e r t i e s of t h e m a c h i n e . 

T h e t e c h n o l o g y on how to d i a g n o s e p r o b l e m s in rotat ing m a c h i n e r y is equa l ly 

unpa ra l l e l ed . T h e t e c h n o l o g y h a s p r o g r e s s e d from a m p l i t u d e m e a s u r i n g a n d 

t r end ing to us ing t h e t ime d o m a i n s ignal , p h a s e , a n d f r e q u e n c y d o m a i n 

s p e c t r a for a c c u r a t e d i a g n o s i s of specif ic p r o b l e m s . In fact, it m a y b e t ime to 
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p r o g r e s s to t h e next s t e p b e y o n d predict ive m a i n t e n a n c e to e q u i p m e n t 

maintainabi l i ty a n d reliability. 

C o n s i d e r a t i o n of t h e reliability a n d s e r v i c e life of a m a c h i n e s u g g e s t s t ha t low 

f r e q u e n c y v ibra t ions p r e s e n t t h e g r e a t e s t s o u r c e of d a n g e r to a m a c h i n e . For 

m a c h i n e s with rotat ing p a r t s (rotors) , this is typically a vibrat ion a t t h e rotat ion 

f r e q u e n c y . Th i s vibration m a y significantly i n c r e a s e dur ing t h e m a c h i n e 

o p e r a t i o n . Usually, w h e n t h e vibration level e x c e e d s cer ta in limits, t h e u s e r s 

c o n d u c t m a i n t e n a n c e of t h e m a c h i n e . T h e inertial f o r ce s d u e to t h e u n b a l a n c e 

of t h e rotat ing p a r t s relat ive to t h e rotation ax is a r e typically c o n s i d e r e d to b e 

t h e r e a s o n s for t h e vibration i n c r e a s e . T h a t ' s why t h e u s e r s try field b a l a n c i n g 

t h e m a c h i n e w h e n pos s ib l e . Unfortunately, a t t empt ing to b a l a n c e t h e m a c h i n e 

m a y not a l w a y s p r o d u c e a c c e p t a b l e resu l t s . T h e main r e a s o n s for this a r e 

o t h e r p r o b l e m s of t h e m a c h i n e or of its s u p p o r t s . T o e l imina te addi t ional 

e x p e n s e s a n d d e l a y s , t h e c u s t o m e r shou ld h a v e t h e information a b o u t t h e 

v a r i o u s p o s s i b l e d e f e c t s of t h e m a c h i n e tha t c a n b e r e s p o n s i b l e for t h e 

m a c h i n e vibration a t t h e rotating f r equency a n d th is information s h o u l d b e 

ava i l ab l e be fo re or a t l eas t during t h e ba l anc ing . 

T h e factor, t h e vibration still r e m a i n s a s a n ac tua l p r o b l e m with i n c r e a s e in 

s p e e d a n d load of m a c h i n e s in s h i p s . T h e t echn ica l d i a g n o s t i c is t h e p r o c e s s 

of t e s t ing t h e m a c h i n e , in o rde r to t e s t t h e condi t ion of it. T h e r e f o r e t h e 

t echn ica l d i a g n o s t i c h e l p s to d e t e c t t h e faults of m a c h i n e s while t h e y o p e r a t e . 

T h e c h a n g e in condit ion of vibration of m a c h i n e s m a y c a u s e t h e c h a n g e in 

t e chn i ca l condi t ion of sh ip m a c h i n e r y t h e n t h e condi t ion of t h e sh ip . 

T h e t e r m Diagnostic is a G r e e k word , a n d m e a n s t h e ability to d i s c e r n . It is 

u s e d in Medical S c i e n c e . T h a t is t h e sec t ion , which ind ica t e s t h e s y m p t o m s of 

d i s e a s e s a n d m e t h o d s us ing to identify t h e d i s e a s e s . 

Accurate Diagnosis 

A c c u r a t e d i a g n o s i s of m a c h i n e r y p r o b l e m s p r o v i d e s t h e in te l l igence for n e w 

e q u i p m e n t acqu i s i t ions , s p a r e p a r t s p u r c h a s i n g , a n d n e c e s s a r y r epa i r s . Th i s 

is why this very impor tan t function m u s t b e par t of t h e E q u i p m e n t 

Maintainabil i ty a n d Reliability g r o u p . 
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O n c e a p r o b l e m h a s b e e n identified t h e n e c e s s a r y m a i n t e n a n c e a n d 

e n g i n e e r i n g ta len t m u s t b e ava i l ab le to d e t e r m i n e t h e p r o p e r fix. A c c u r a t e 

d i a g n o s i s of m a c h i n e r y p r o b l e m s r e q u i r e s a lot m o r e t h a n condi t ion 

moni tor ing a n d t r end ing . A c c u r a t e d i a g n o s i s r e q u i r e s t h e p r o p e r h a r d w a r e , 

so f tware , t e c h n o l o g y , a n d skilled p e o p l e . This i nc ludes t h e u s e of f r e q u e n c y 

d o m a i n s p e c t r a , t ime d o m a i n s igna l s , a n d p h a s e r e l a t ionsh ips of f r e q u e n c i e s . 

T h e first r e s p o n s e is "we can ' t afford that ." T h e fact is t ha t you can ' t afford not 

to d o a c c u r a t e d i a g n o s i s . 

If t h e right h a r d w a r e , sof tware , a n d t e c h n o l o g y a r e p l a c e d in t h e h a n d s of 

skilled p e o p l e , t h e p a y b a c k per iod is t h e s h o r t e s t , a n d t h e re turn on 

i n v e s t m e n t (ROI) is m o r e t h a n for a n y o t h e r i n v e s t m e n t t o d a y . T h e s e s a v i n g s 

a r e rea l ized by a reduc t ion in m a i n t e n a n c e c o s t a n d i n c r e a s e d p roduc t ion . 

M a n a g e r s s h o u l d rea l ize t h e y m a y h a v e to p u r c h a s e n e w e q u i p m e n t 

a n a l y z e r s a n d t r a n s d u c e r s . High quali ty p e r s o n n e l s h o u l d b e a s s i g n e d to t h e 

p r o g r a m . T h e s e p e o p l e m u s t b e t ra ined in t h e b e s t t e c h n o l o g y . P e o p l e ' s 

a t t i tude s h o u l d b e c h a n g e d from condit ion monitor ing a n d t r end ing to a c c u r a t e 

d i a g n o s i s with vibration a n a l y s i s . If t h e s e ob jec t ives a r e a c h i e v e d , t h e 

i n c r e a s e in profits for a m e d i u m plant shou ld b e a t l eas t o n e million do l la r s p e r 

y e a r . 

I m b a l a n c e is a l inear p rob l em. Linear p r o b l e m s b e h a v e in a l inear m a n n e r . If a 

m a c h i n e is ou t of b a l a n c e , you shou ld b e a b l e to b a l a n c e it in t h r e e or four 

r u n s . If b a l a n c i n g is s o s imple , w h a t is t h e p r o b l e m ? T h e p r o b l e m is 

i n a c c u r a t e d i a g n o s i s . T h e r e a r e a lot of vibration "expe r t s " t ha t c a n n o t tell t h e 

d i f ference b e t w e e n i m b a l a n c e , l o o s e n e s s , b e n t shaft , m i sa l i gnmen t , softfoot, 

b r o k e n rotor b a r s , a n d loading. All of t h e s e p r o b l e m s c a n c a u s e a high 

a m p l i t u d e a t rotor s p e e d , h o w e v e r t h e s e p r o b l e m s c a n n o t b e so lved by 

b a l a n c i n g . 

T h e p r o g r a m "AUTOVIB" g i v e s a b road r a n g e of o p t i o n s to d i a g n o s e a b o v e 

m e n t i o n e d d i s o r d e r s a n d irregulari t ies of t h e m a c h i n e r y . 
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