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A b s t r a c t  
 

T h e  t ra d i t i ona l m e t h od s  u s e d  f or t h e  m e a s u re m e nt  of  c y li nd ri c i t y  d o not  
a lw a y s  p rovi d e  u s  w i t h  c om p le t e  q u a li t a t i ve  a nd  q u a nt i t a t i ve  d a t a  a b ou t  
t h e  w h ole  s u rf a c e  of  a n ob j e c t , p a rt i c u la rly  i n t h e  c a s e  of  loc a l d i f f i c u lt -t o-
d e t e c t  i rre g u la ri t i e s . T h e  c om b i ne d  m e t h od  i nvolve s  m e a s u ri ng  rou nd ne s s  
p rof i le s  i n s e ve ra l t ra ns ve rs e  s e c t i ons  a s  w e ll a s  s t ra i g h t ne s s  p rof i le s  i n 
s e ve ra l long i t u d i na l s e c t i ons . I n c onve nt i ona l i ns t ru m e nt s , t h e  m e a s u ri ng  
s e ns or m ove s  a long  t h e  ob j e c t  a x i s , s o s t ra i g h t ne s s  p rof i le s  of  t h e  
g e ne ra t ri c e s  of  t h e  c y li nd ri c a l s u rf a c e  a re  s e ld om  m e a s u re d . T h e  c om b i ne d  
m e a s u re m e nt  i s  p os s i b le  t h a nk s  t o a  s p e c i a lly  d e ve lop e d  m e a s u ri ng  s y s t e m  
b a s i ng  on a  ne w  m a t h e m a t i c a l m od e l a nd  c a lc u la t i on p roc e d u re s . 
 
K e y w o r d s :  c om b i ne d  m e t h od , c y li nd ri c i t y  m e a s u re m e nt , s t ra i g h t ne s s  
m e a s u re m e nt , rou nd ne s s  m e a s u re m e nt . 
 Ko m b ino wana m eto d a p o m iaró w o krą g ło ś ci  i p ro sto l inio wo ś ci d o  o ceny  zary só w  wal co wo ś ci czę ś ci m aszy n 

 
S t r e s z c z e n i e  

 
D ot y c h c z a s  s t os ow a ne  m e t od y  p om i a ru  w a lc ow oś c i  ni e  z a w s z e  p od a w a ł y  
p e ł ną  i nf orm a c j ę  j a k oś c i ow a  i  i loś c i ow ą  o c a ł e j  b a d a ne j  p ow i e rz c h ni , 
z w ł a s z c z a  g d y  p oj a w i a j ą  s i ę  z na c z ne  lok a lne  ni e ró w noś c i , ni e k i e d y  t ru d ne  
d o w y k ry c i a . M e t od ą , k t ó ra  m oż e  b y ć  w y k orz y s t a na  d o t e g o t y p u  oc e n j e s t  
k om b i now a ny  s p os ó b , u m oż li w i a j ą c y  p om i a r z a ry s ó w  ok rą g ł oś c i  w  k i lk u  
p rz e k roj a c h  p op rz e c z ny c h  p rz e d m i ot u , a  na s t ę p ni e  p om i a r z a ry s ó w  
p ros t oli ni ow oś c i  w  k i lk u  p rz e k roj a c h  w z d ł u ż ny c h . D ot y c h c z a s  s t os ow a no 
g ł ó w ni e  p rz y rz ą d y , k t ó re  u m oż li w i a j ą  k ont rolow a ny  p rz e s u w  c z u j ni k a  
p om i a row e g o w z d ł u ż  os i  s p ra w d z a ne g o p rz e d m i ot u . N a t om i a s t  p om i a r 
p ros t oli ni ow oś c i  t w orz ą c y c h  p ow i e rz c h ni ę  w a lc ow ą  b y ł  s t os ow a ny  
s p ora d y c z ni e . W  z w i ą z k u  z  t y m  op ra c ow a no u k ł a d  p om i a row y , k t ó ry  
u m oż li w i a ł b y  p om i a r w y ż e j  op i s a ną  m e t od a  k om b i now a ną . D la  t e j  m e t od y  
roz b u d ow a no m od e l m a t e m a t y c z ny , k t ó ry  s t a ł  s i ę  p od s t a w ą  op ra c ow a ni a  
p roc e d u r p om i a row y c h  u m oż li w i a j ą c y c h  z b u d ow a ni e  p rog ra m u  
k om p u t e row e g o. 
 
S ł o w a  k l u c z o w e :  m e t od a  k om b i now a na , p om i a r w a lc ow oś c i , p om i a r 
p ros t oli ni ow oś c i , p om i a r ok rą g ł oś c i . 
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 1 .  Intro d uctio n 
 
T h e  a s s e s s m e n t  of  s u r f a c e  g e om e t r y  of  p r od u c t s  i s  a n  i m p or t a n t  

p r ob l e m  i n  b a s i c  e x p e r i m e n t a l  r e s e a r c h  a s  w e l l  a s  i n  p r a c t i c a l  
m e a s u r e m e n t s  b e c a u s e  f or m  d e v i a t i on s  m a y  a f f e c t  t h e  d y n a m i c s  
of  e l e m e n t s  i n  c on t a c t .  I n  t h e  e n g i n e e r i n g  i n d u s t r y ,  t h e  m a i n  a i m  i s  
t o m i n i m i z e  f or m  e r r or s  of  c y l i n d r i c a l  s u r f a c e s .  I t  i s  s i g n i f i c a n t  
b ot h  i n  t h e  c a s e  of  r ot a r y  d r i v e  e l e m e n t s  s u c h  a s  r ol l i n g  a n d  
s l i d i n g  b e a r i n g s  or  m a c h i n e -t ool  s p i n d l e s  a s  w e l l  a s  i n  t h e  c a s e  of  
n on -r ot a r y  e l e m e n t s  m ov i n g  l i n e a r l y ,  f or  i n s t a n c e ,  a n  e n g i n e  
p i s t on .   
T h e  a c c u r a c y  of  c y l i n d r i c a l  e l e m e n t s  h a v e  u s u a l l y  b e e n  

a s s e s s e d  b a s i n g  on  t h e  r ou n d n e s s  d e v i a t i on s  m e a s u r e d  i n  s e v e r a l  
c r os s -s e c t i on s .  S i n c e  t h e  op e r a t i on  of  e l e m e n t s  i n  c on t a c t  c a n  b e  
a f f e c t e d  b y  d e v i a t i on s  f r om  c y l i n d r i c i t y ,  i t  i s  n e c e s s a r y  t o a s s e s s  
t h e  a n a l y z e d  e l e m e n t  b y  m e a n s  of  p a r a m e t e r s  t h a t  r e f e r  t o t h e  
w h ol e  s u r f a c e .  S p e c i a l i z e d  m e a s u r e m e n t  s y s t e m s  n e e d  t o b e  
a p p l i e d  s o t h a t  h i g h  a c c u r a c y  i s  a s s u r e d  a n d  b ou n d a r y  v a l u e s  of  
c y l i n d r i c i t y  d e v i a t i on s  a r e  s a t i s f i e d .  
 2 .  State o f  th e art 

 
T h e  s ou r c e s  r e l a t i n g  t o t h e  m e a s u r e m e n t s  of  f or m  p r of i l e s  of  

r ot a r y  s u r f a c e s  a r e  r e l a t i v e l y  l i m i t e d .  T h e y  a r e  c on c e r n e d  m a i n l y  
w i t h  t h e  m e t h od s  of  m e a s u r e m e n t  of  c h a n g e s  i n  t h e  r a d i u s ,  w h i c h  
d o n ot  p r ov i d e  c om p l e t e  i n f or m a t i on  a b ou t  t h e  a n a l y z e d  s u r f a c e .  
T h e  r e s e a r c h  on  t h e  s u b j e c t  i s  b e i n g  c on d u c t e d  m a i n l y  ou t s i d e  
P ol a n d  b y  c e n t r e s  c oop e r a t i n g  d i r e c t l y  w i t h  t h e  l e a d i n g  
m a n u f a c t u r e r s  a n d  s t a n d a r d s  i n s t i t u t i on s  [ 1 ,  2 ,  3 ,  4 ,  5 ] .  T h e  P ol i s h  
r e s e a r c h  c e n t r e s  d e a l i n g  w i t h  t h e  p r ob l e m  i n c l u d e  t h e  W a r s a w  
U n i v e r s i t y  of  T e c h n ol og y  [ 6 ,  7 ]  a n d  K i e l c e  U n i v e r s i t y  of  
T e c h n ol og y  [ 8 ,  9 ,  1 0 ,  1 1 ] .  A l l  t h e  s t u d i e s  h a v e  f oc u s e d  on  
d e v e l op i n g  c om p u t e r -b a s e d  s y s t e m s  f or  m e a s u r i n g  c y l i n d r i c i t y  b y  
m e a n s  of  s e v e r a l  p a r a m e t e r s .  I t  h a s  b e e n  r e p or t e d  r e c e n t l y ,  
h ow e v e r ,  t h a t  t h e  s y s t e m s  d o n ot  e n a b l e  c om p l e t e  v i s u a l i z a t i on  of  
t h e  m e a s u r e d  p r of i l e s  a n d  t h e  v a l u e s  of  t h e  p a r a m e t e r s  a r e  
s om e t i m e s  u n r e l i a b l e .  T h e  p r ob l e m  w a s  p oi n t e d  ou t  i n  t h e  l a t e s t  
s t a n d a r d  d oc u m e n t s  - I S O  [ 1 2 ,  1 3 ] .  I t  i s  r e c om m e n d e d  t h a t  t h e  
p r op os e d  m e t h od ,  c a l l e d  t h e  b i r d ’ s  c a g e  m e t h od ,  b e  a p p l i e d  i n  t h e  
r e s e a r c h  p r oj e c t .  T o a p p l y  t h e  m e t h od  i t  i s  n e c e s s a r y  t o a n a l y z e  
t h e  p r ob l e m  t h e or e t i c a l l y  a n d  e x p e r i m e n t a l l y .  T h e  a u t h or s  of  t h e  
p r oj e c t  r e c og n i z e d  t h e  p r ob l e m ,  t oo,  a s  t h e i r  c oop e r a t i on  w i t h   
a  n u m b e r  of  m a n u f a c t u r e r s  of  c y l i n d r i c a l  p r od u c t s  c on c e r n s  t h e  
t h e or e t i c a l  a n d  p r a c t i c a l  i m p l e m e n t a t i on  a s p e c t s  of  t h e  r e f e r e n c e  
a n d  n on -r e f e r e n c e  m e t h od s  of  r ou n d n e s s  m e a s u r e m e n t  ( e . g .  
r e s e a r c h  p r oj e c t s  N o 7 T 0 7 D 0 4 0 0 8  a n d  7 T 0 7 D 0 0 6 1 7  f i n a n c e d  b y  
t h e  S t a t e  C om m i t t e e  f or  S c i e n t i f i c  R e s e a r c h )  a n d  c y l i n d r i c i t y  
m e a s u r e m e n t  ( s t a t u t or y  r e s e a r c h  p r oj e c t s ) .  O f  i m p or t a n c e  i s  a l s o 
t h e  c oop e r a t i on  w i t h  c om p a n i e s  s p e c i a l i z i n g  i n  t h e  m od e r n i z a t i on  
of  e q u i p m e n t  f or  m e a s u r i n g  a n d  a s s e s s i n g  c y l i n d r i c i t y  p r of i l e s .  
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3. P r i n c i p l e s  o f  m e a s u r e m e n t  o f  c y l i n d r i c i t y  
p r o f i l e s  

 
I n i nd u s t r i a l  p r a c t i c e ,  c y l i nd r i c i t y  p r o f i l e s  a r e  m e a s u r e d  w i t h  t h e  

r a d i a l  – no n-r e f e r e nc e  – m e t h o d s .  T h e y  a r e  a s s e s s e d  b a s i ng  o n t h e  
r e s u l t s  o f  r o u nd ne s s  p r o f i l e s .  A s  t h e  o b j e c t  a x i s  c o ns t i t u t e s  t h e  
m e a s u r e m e nt  b a s i s ,  i t  i s  ne c e s s a r y  t o  a p p l y  i ns t r u m e nt s  w i t h   
a  r o t a r y  s p i nd l e  o r  t a b l e .  T h e  m e a s u r e m e nt  a c c u r a c y  o f  t r a d i t i o na l  
i ns t r u m e nt s  i s  l e s s  t h a n 0 . 1  µm ,  a nd  t h e  m e a s u r e m e nt  p r o c e s s  
i nv o l v e s  l a b o u r -i nt e ns i v e  a c t i v i t i e s  r e l a t e d  t o  t h e  c e nt e r i ng  a nd  
a l i g nm e nt  o f  t h e  e l e m e nt  m e a s u r e d .  T o d a y ,  no n-r e f e r e nc e  
i ns t r u m e nt s  a r e  f r e q u e nt l y  i nc o r p o r a t e d  i n c o m p u t e r -b a s e d  
s y s t e m s  f o r  p r o c e s s i ng  m e a s u r e m e nt  s i g na l s ,  w h i c h  f a c i l i t a t e  t h e  
o b j e c t  p o s i t i o ni ng  o n t h e  m e a s u r i ng  t a b l e  a nd  c o ns i d e r a b l y  
i m p r o v e  t h e  m e a s u r e m e nt  a c c u r a c y  t o  0 . 0 3  µ m .  N o n-r e f e r e nc e  
i ns t r u m e nt s  w i t h  a  v e r t i c a l l y  a d j u s t a b l e  s e ns o r  a r e  r e p o r t e d  t o  b e  
p a r t i c u l a r l y  u s e f u l .  S t i l l ,  t h e  a s s e s s m e nt  o f  c y l i nd r i c i t y  i s  l a b o u r -
i nt e ns i v e ,  a s  i t  i nv o l v e s  p e r f o r m i ng  c o m p l e x  c a l c u l a t i o ns  o f  t h e  
p a r t i c u l a r  r o u nd ne s s  p r o f i l e s .  M o r e o v e r ,  i t  i s  no t  p o s s i b l e  t o  
r e p r e s e nt  t h e  c y l i nd r i c i t y  p r o f i l e  g r a p h i c a l l y .   
U nd e r  i nd u s t r i a l  c o nd i t i o ns ,  c y l i nd r i c i t y  i s  a s s e s s e d  b y  

m e a s u r i ng  t h r e e  p a r t i c u l a r  c a s e s  - b a r r e l  s h a p e ,  s a d d l e  s h a p e ,  a nd  
c o ni c i t y ;  t h e  r e s u l t s ,  h o w e v e r ,  a r e  f r e q u e nt l y  u ns a t i s f a c t o r y .  N o w  
c o m p u t e r -b a s e d  f a c i l i t i e s  a r e  c o m m o nl y  a p p l i e d  t o  m e a s u r e  
c y l i nd r i c i t y  p r o f i l e s .  T h e  m e a s u r e m e nt  i s  p e r f o r m e d  b a s i ng  o n  
a  s e l e c t e d  p a r a m e t e r .  R o u nd ne s s  p r o f i l e s  a r e  m e a s u r e d  i n n-c r o s s -
s e c t i o ns  t o  t h e  o b j e c t  a x i s  ( s e e  F i g . 1 ) ,  a nd  t h e  a na l y z e d  s u r f a c e  
c a n b e  r e p r e s e nt e d  g r a p h i c a l l y  i n a ny  p l a ne  s e c t i o n.  
 
 
 a )  

  
 
 b )  

  
F i g .  1 .   G r a p h i c a l  r e p r e s e n t a t i on  of  t h e  m e a s u r e m e n t  r e s u l t s  ob t a i n e d  w i t h   

t h e  c r os s -s e c t i on  m e t h od :  a )  c y l i n d r i c i t y  p r of i l e ;  b )  c e n t r a l  l i n e   
of  t h e  c y l i n d e r  

R y s .  1 .   G r a f i c zn e  p r ze d s t a w i e n i e  w y n i kó w  p om i a r u  w a l c ow oś c i  m e t od ą  
p r ze kr oj ó w  p op r ze c zn y c h :  a )  za r y s  w a l c ow oś c i ;  b )  l i n i a  ś r od kow a   
w a l c a   

 

T h e  c o m p u t e r  s o f t w a r e  i s  a l s o  s u i t a b l e  f o r  a s s e s s i ng  c y l i nd i c a l  
s u r f a c e s  b a s i ng  o n t h e  s t r a i g h t ne s s  p r o f i l e s  m e a s u r e d  i n n-c r o s s -
s e c t i o ns  t r a ns v e r s e  t o  t h e  o b j e c t  a x i s .   
T h e  o t h e r  m e t h o d s  r e c o m m e nd e d  f o r  c y l i nd r i c i t y  m e a s u r e m e nt s  

s u c h  a s  t h o s e  p e r f o r m e d  i n r e l a t i o n t o  t h e  o b j e c t  h e l i x  o r  a t   
n-p o i nt s  a r o u nd  t h e  o b j e c t  s u r f a c e  a r e  no t  p o p u l a r  w i t h  
m a nu f a c t u r e r s .  T h e  e x p e r i m e nt s  d e s c r i b e d  i n R e f .  [ 1 4 ]  ( R e s e a r c h  
P r o j e c t  N o  T 0 7 D 0 0 6 1 7  f i na nc e d  b y  t h e  S t a t e  C o m m i t t e e  f o r  
S c i e nt i f i c  R e s e a r c h )  i nv o l v e d  c o m p a r i ng  c y l i nd r i c i t y  p r o f i l e s  
o b t a i ne d  b y  m e a ns  o f  t h e  no n-r e f e r e nc e  ( r a d i a l )  m e t h o d  w i t h  t h o s e  
o b t a i ne d  b y  a p p l y i ng  t h e  r e f e r e nc e  ( t h r e e -p o i nt )  m e t h o d .  T h e  
q u a l i t a t i v e  a nd  q u a nt i t a t i v e  d a t a  w e r e  no t  c o m p l e t e ,  e s p e c i a l l y  i n 
t h e  c a s e  o f  l o c a l  d i f f i c u l t -t o -d e t e c t  i r r e g u l a r i t i e s  ( s e e  F i g .  2 ) .  
 
 

  
F i g .  2 .   C om p a r i n g  t h e  c y l i n d r i c i t y  p r of i l e s  ob t a i n e d  i n  t h e  n on -r e f e r e n c e   

( r a d i a l )  m e a s u r e m e n t  w i t h  t h os e  ob t a i n e d  i n  t h e  r e f e r e n c e  ( t h r e e -p oi n t )  
m e a s u r e m e n t  

R y s .  2 .   P or ó w n a n i e  za r y s ó w  w a l c ow oś c i  u zy s ka n y c h  m e t od ą  b e zod n i e s i e n i ow ą  
( p r om i e n i ow ą )  i  od n i e s i e n i ow ą  ( t r ó j p u n kt ow ą )  

 
M a nu f a c t u r e r s  o f  m a c h i ne  c o m p o ne nt s  w h i c h  a r e  c y l i nd r i c a l  i n 

s h a p e  ( t h e  b e a r i ng  a nd  a u t o m o t i v e  i nd u s t r i e s )  e x p e c t  r e s e a r c h e r s  
t o  d e v e l o p  a  ne w  m e a s u r e m e nt  m e t h o d  s o  t h a t  a  c y l i nd r i c a l  
s u r f a c e  c a n b e  g r a p h i c a l l y  r e p r e s e nt e d  i n a s  c o m p l e t e  a  w a y  a s  
p o s s i b l e  a nd  a s s e s s e d  r e l i a b l y  b y  m e a ns  o f  t h e  p r e d e t e r m i ne d  
p a r a m e t e r s .  
 

4 . T h e  p r i n c i p l e  o f  m e a s u r e m e n t  w i t h  t h e  
c o m b i n e d  m e t h o d  

 
A c c o r d i ng  t o  t h e  p r o j e c t  a u t h o r s ,  t h e  c o m b i ne d  o r  b i r d ’ s  c a g e  

m e t h o d  i s  s u i t a b l e  f o r  t h i s  t y p e  o f  a s s e s s m e nt .  W h e n a n o b j e c t  i s  
p l a c e d  o n t h e  m e a s u r i ng  t a b l e ,  f i r s t  i t s  r o u nd ne s s  p r o f i l e s  a r e  
m e a s u r e d  i n s e v e r a l  c r o s s -s e c t i o ns  i n p l a ne s  p e r p e nd i c u l a r  t o  t h e  
o b j e c t  a x i s ,  t h e n t h e  o b j e c t  s t r a i g h t ne s s  p r o f i l e s  a r e  a s s e s s e d  i n 
s e v e r a l  c r o s s -s e c t i o ns  i n t h e  p l a ne  g o i ng  t h r o u g h  t h e  o b j e c t  a x i s .  
T r a d i t i o na l l y ,  c y l i nd r i c i t y  h a s  b e e n a s s e s s e d  w i t h  i ns t r u m e nt s  t h a t  
e na b l e  a  c o nt r o l l e d  s h i f t  o f  t h e  s e ns o r  a l o ng  t h e  o b j e c t  a x i s .  T h e  
s t r a i g h t ne s s  o f  t h e  g e ne r a t r i c e s  o f  t h e  c y l i nd r i c a l  s u r f a c e  t o  b e  
a s s e s s e d  h a s  b e e n m e a s u r e d  o c c a s i o na l l y ,  a nd  t h i s  i s  d u e  t o  t h e  
f a c t  t h a t  m o s t  o f  t h e  i ns t r u m e nt s  e m p l o y e d  f o r  t h e  p u r p o s e  a r e  no t  
a b l e  t o  p r e c i s e l y  c o nt r o l  t h e  r o t a r y  m o t i o n o f  t h e  o b j e c t .  I t  i s  
ne c e s s a r y  t o  d e v e l o p  m e a s u r i ng  s y s t e m s  i n w h i c h  t h e  s e ns o r  
r o t a t i o ns  a nd  s h i f t  a l o ng  t h e  o b j e c t  a x i s  a r e  c o nt r o l l e d  b y  t h e  
c o m p u t e r .  A  m e a s u r e m e nt  p e r f o r m e d  w i t h  s u c h  a  s y s t e m  w i l l  
e na b l e  c o m p l e t e  v i s u a l i z a t i o n o f  t h e  w h o l e  s u r f a c e .  D e v e l o p i ng  
t h e  c o m p u t e r  s o f t w a r e  r e q u i r e s  f o r m u l a t i ng  a  m a t h e m a t i c a l  m o d e l  
a nd  p r e p a r i ng  a p p r o p r i a t e  c a l c u l a t i o n p r o c e d u r e s .  T h e s e  w i l l  
c o ns t i t u t e  t h e  t h e o r e t i c a l  a nd  e x p e r i m e nt a l  b a s i s  o f  t h e  no n-
r e f e r e nc e  ( r a d i a l )  m e a s u r e m e nt  o f  c y l i nd r i c i t y  p r o f i l e s  f o r  t h e  ne w  
m e t h o d  o f  c o m b i ne d  s t r a i g h t ne s s  a nd  r o u nd ne s s  m e a s u r e m e nt .  
S o l v i ng  t h e s e  p r o b l e m s  i s  e s s e nt i a l  t o  m e e t  t h e  r e q u i r e m e nt s  o f  
i nd u s t r y ,  e s p e c i a l l y  t h o s e  r e l a t i ng  t o  t h e  m a nu f a c t u r e  o f  
c y l i nd r i c a l  c o m p o ne nt s  u s e d  i n m e c h a ni c a l  d e v i c e s  t h a t  g u a r a nt e e  
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the correct functioning of machines, e.g. bearings, motor engines, 
d riv e sy stems) .  
 
5. P r o b l e m  s o l v i n g  
 
A  mathematical  mod el  has to be formul ated  for the new  

method . I t is necessary  to combine the measured  p rofil es of 
round ness and  straightness into one p rofil e of cy l ind ricity . 
A ccid ental  errors resul ting from the occurrence of measurement 
noise or instrument d efects hav e to be tak en into account. O ne of 
the achiev ements in the p robl em sol v ing p rocess w as the 
d ev el op ment of a sp ecial  method  for p rofil e fil tration. I t is k now n 
that a measured  p rofil e consists of form comp onents ( cy l ind riv ity )  
as w el l  as w av iness comp onents. T herefore, the fil tration 
al gorithm need s to be a tw o-d imensional  al gorithm so that 
fil tration is p erformed  both around  the circumference and  al ong 
the ax is of the cy l ind er. T o assess the cy l ind ricity  d ev iation, it is 
essential  to formul ate the rel ationship s and  al gorithms for 
d etermining the associated  and  d eriv ativ e el ements ( associated  
cy l ind er–d eriv ativ e ax is) . T w o ty p es of associated  el ements w il l  
be anal y z ed :  the l east sq uares and  the minimum z one. T he authors 
aim to formul ate the theoretical  basis of the assumed  p arameters 
and  method s of p rofil e fil tration. T he sp ecial l y  constructed  
comp uter-based  facil ity  eq uip p ed  w ith a trad itional  instrument for 
measuring cy l ind ricity  p rofil es is suitabl e for ex p erimental  
v erification of the theoretical  consid erations and  comp uter 
simul ations. T he obj ect rotation w il l  be control l ed  w ith the 
comp uter. T he information about the record ed  surface 
irregul arities w il l  be obtained  by  means of a high-resol ution 
ind uctiv e sensor sy stem. T he comp uter-based  measurement 
sy stem w il l  be tested  statistical l y . S p ecial  comp uter p rograms w il l  
be used  for assessing the measuring cap acity  and  accuracy  of the 
sy stem. M easurement resul ts w il l  be comp ared  w ith those 
obtained  w ith trad itional  method s. T he ex p eriments w il l  al so 
inv ol v e ap p l y ing mod ern measuring sy stems for cy l ind ricity  
p rofil es eq uip p ed  w ith high cl ass instruments such as T ay l or-
H obson T al y rond  2 0 0  and  T al y centa op erated  w ith the C Y F O R M  
p rogram ( see F ig. 3 ) . 
 
 

  
F i g .  3 .   T a y l o r -H o b s o n  T a l y c en t a  i n c o r p o r a t ed  i n  t h e d ev el o p ed  c o m p u t er -b a s ed  

m ea s u r em en t  s y s t em .  
R y s .  3 .   P r z y r z ą d  T a l y c en t a  ( p r o d u c en t  - f i r m a  T a y l o r -H o b s o n ,  W i el k a  B r y t a n i a )  

u m i es z c z o n y  w  s k o m p u t er y z o w a n y m  s y s t em i e p o m i a r o w y m  
 
T he statistical  anal y sis w il l  be cond ucted  by  ap p l y ing sp ecial l y  

d ev el op ed  softw are. I t w il l  be p ossibl e to d etermine the accuracy  
of the new  measurement sy stem and  the d egree of coincid ence 
betw een the p rofil es.  
 
 

6 . C o n c l u s i o n  
 
T he construction of the comp uter-based  testing facil ity  

d iscussed  in the p ap er is a measurabl e and  w el l  d ocumented  
scientific achiev ement on a national  scal e. T he comp uter softw are 
d ev el op ed  for the facil ity , the assumed  method ol ogy  and  
p roced ures w il l  constitute the basis for future measurement 
sy stems of this ty p e. T hey  w il l  be abl e to p rov id e comp l ete 
q ual itativ e and  q uantitativ e d ata concerning cy l ind ricity  p rofil es 
being anal y z ed . T he nex t stage of  research is to d ev el op  the 
method ol ogy  for testing the sy stems to be imp l emented . O f 
p articul ar imp ortance is the v isual  and  p arameter-based  
comp arison of form p rofil es obtained  w ith d ifferent instruments. 
T he main aim is to imp l ement the research resul ts, p articul arl y , the 
measurement method ol ogy , p roced ures and  comp uter softw are, in 
comp anies manufacturing rol l ing bearings and  other comp onents 
w ith rotary  surfaces. M easurements of form p rofil es based  on 
sel ected  p arameters w il l  be characteriz ed  by  higher accuracy . I t 
w il l  al so be p ossibl e to v isual iz e a p rofil e by  rotating and  til ting 
the image. 
 
T he p ap er w as p resented  at the 3 rd I nternational  C onference on 

“ M etrol ogy  in M anufacturing T echnol ogies”  at B iał y stok  
U niv ersity  of T echnol ogy  in S ep tember 2 0 0 7  
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