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K e ywo r d s : s t r a i n , ho l o g r a p h i c  i n t e r fe rome t. r y , e n g i ne 

I n t. e r f e ro g ram p ro c e s s i n g  by t h e  c i r c l e  m e t hod h a s  been 

u sed to eva l ua t. e  p o s s i b l e  c ause s of a f a i l u re in cy l i nder 

e va l u a t i o n  o n  t h e l�n f o ! d e d  l rl s i d e  s lt r f a c e  a f  c y l i n d e r  l i ne r s  
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men t i aned h y po t h e s i s  t h e  s t r a i n  me a su re men t s  of t h e  b o r d e r  

-:: y l i n d e r  l i n e r s  re l at ed t o  -::e n t r a l  c y I i n de r  l i n e r  were 

-:: a r r i ed o u t . The me a s u r e me n t  me t h od con s i s t  a f  the o b t a i n i n g  

o f  d o ub i e  e xp o s u r e  ho l o g r am [ 2 J  b e f o r e  and a ť t e r  a s semb l y  o f  

a cy i i n d e r  b l o c k  w i t h  a c y l i n d e r  h e ad . t h e  eva i u a t i o n  o f  t h e  

h o i o g r aph i c  i n t e r fe r o g r am s  b y  a mo re p re c i se p r o c e s s i n g  o f  a 

f r i n g e  c o un t i n g  me t ho d  p r o p o s e d  i n  [ 3 J , an d  t he compu t e r  

p ro c e s s i ng o� t h e  r e s u l t s  fo r t h e  ap p ro p r i a t e comp a r i so n  o f 

t h e  b o r d e r  and ce n t r a i  c y i i nd e r  l i n e r s . 

H o i o g r aph i c  i n t. e
·
r f e r o me t ry p e rm i t. s t h e  d e t e rm i n a t i o n  o f  

'_ h e  t h ree compone n t s  0 1'  d i s p i acemen t s  a t  3. po i n t  on ,:. he 

s u r f ace of a s t r e s sed o b j e c t. . I f  the doub l e  e :-: p o s u r e  t e chn i q ue 

i s  used to �e n e ra t. e t h e  i n t e r f e re n ce f r i n g e  p a t t e rn wh i ch 

r e s u l t s  f :-om a d i sp l a c e me n t  -:: h an g e . t he s i gn o f  t he 

d i s p l acemen t -:: an n o t.  be 'ln ab i g uous i y  d e t e r m i ned f r o m  t. he 

p a t t e rn [ 4 J  . Th e  s i gn ať t. he s t r a i n  c an !:Je d e d u c e d  from an 

a u x i i i a r y  e x pe r i men t , , .. h e re t h e  c o n d i t. i o n s  are k n own . I n  t he 

\ .. o r k  d e s c r i be d  i n  t. h i s  p ape r , mov i n g  o f  an au>: i l i ary e l eme n t  

o f  a n  e x pe r i me n t a l  se t u p  w a s  '.lsed as a comp a r a t. i ve me t hod i n  

o rd e r  ,- O -:: h e c k  s i g n s  c f  

ho l o g r a p h i c  i n t e r fe ra g r am s . 

s t r a i n  v .3. 1 ue s  de r i ved f rom 

The t yp i c a l  l abo r a t o r v  c o n f i g u r a t i o n  u s i n g t h e beam 

s p l i t t e r  [ 5 J w a s  not app l i e d  �� e c ause i t  w a s  n e c e s s a r y  to 

i l l um i n a. t e  ::-�nd r'e c o r d  t. he who l e  i n s i de s u r f .: c e  o f  3. cv l i n d e r  

l i n e r  s i mu l t 3 n e oll s l y .  = n  e u r  c a s e . 

1 0 0 1 , 0 . l 1 W 1  C· l' 4 0 c m  c-::: h e r e n c e  

� h e  con f i gu r a t i o n  a f  f i g . 2 

l e n g t h  �h i ch p e rm i t s ': 0 

r e p r e se n t  t he who l e  i n s i d e  cy l i r! d e r  s u r f ace . 
To e v a i ua t e  T_ h e  ho l o g raph i c  i n t e r fe r o g r ams t h e re w a s  

I.lsed t h e c i r c l e me t hod , 

d e s c r i bed by equa t i o n  [ 4 ]  

dNA - d n  . .c.r 

· .. h i ch i s  b ased '..Ip o n  Fe - me t h o d  

( 1 )  
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where dN - ch ange o f  an i n t e r fe rence order , � - wave l e n g t h , dň 
- change o f  an o b se r v i n g  d i re c t ion , Kr - d i sp l acemen t vector . 

I f  we re a l i ze measureme n t s  b y  seve r a l  changes o f  

o b se r v i ng d i re c t i on dň t o  wh i ch i s  app l i ed t he m i n i m a l i ze o f  

the e r r o r s  b y  t h e  l e a s t  square me thod , we c an d e r i ve t h i s  

equa t i on 

( 2 ) 

where Xl ' Yl , are reduced componen t s  dnl . 

Eq s .  ( 2 )  rep resen t s  c i r c l e  me t hod ( i n de t a i l see ( 3 ] ) .  
The resu l t s  o f  t he computat i on s  done by t h e  c i r c l e  

me t hod are shown i n  f i g s . 4 - 6  a s  3 -D repre sen t at i o n s . E rrors o f  

t he resu l t s  due t o  i n accurate i n pu t v a l ue s , c an be de r i ved by 

t h e  s t a t i s t i c a l  me t hod . Th i s is t he way by me an s of wh i c h  we 

were ab l e  to d e t e r m i n e  the e x t reme error as 1 . 5  m .  

Th i s  p ape r p resen t s  a l aboratory me thod t h a t  uses 

h o l o g r aph i c  i n t e rferome t ry t o  determ i ne t he m ag n i t ude and 

s i gn o f  s t r a i n  a t  po i n t s  in the i n s i de surface of the eng ine 

c y l i nd e r  l i n e r s . 

As i t  1 s  shown i n  f i g s . 4 - 6 , border c y l i n d e r  l i h e r s  are 

more s t r a i ned t h an a cen t r a l  cy l i nd e r  l i n e r . These 

deforma t i o n s  are c aused probab l y  by i n ac c u r a t e  bor i n g  of 

border en g i ne c y l i nd e r , wh i ch are emerged a i te r assemb l y  of an 

eng i ne . 

The wo r k  des c r i bed i n  t h i s  p aper h as been c a r r i e d  aut i n  

p a r t i a l  f u l f i l l me n t  o f  t h e  p ro j e c t  a t  Facu l t y oi 

Mech an i z a t i o n  a t  The Un i ve r s i t y o f  Ag r i cu l t ure i n  

N i t ra , f i n an c i a l  suppo r t  a f  wh i ch i s  p rov i ded by g r a n t  from 

The S l avak M i n i s t ry a f  Educ a t i o n . 
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