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i n  

0 ©   ROLL  STAND  OF  ROLLING  MILL. 
o  

©  The  roll  stand  of  a  rolling  mill  comprises  frames 
in  which  are  mounted  pillows  (2,  4)  of  the  upper 

Q.and  the  lower  driving  roller  (3,  5)  together  with  their 
HI  bearing  assemblies  (11),  the  pillows  (4)  of  the  lower 

driving  roller  (5)  being  provided  on  both  sides  of  the 
vertical  axis  (6)  of  the  stand  with  hollows  in  which 

are  mounted  the  hydraulic  cylinders  (7,  8)  of  a 
counterbalancing  device,  whose  rods  (9,  10)  co- 
operate  with  the  pillows  (2)  of  the  upper  driving  roller 
(3).  The  rods  (10)  of  the  hydraulic  cylinders  (8) 
located  on  one  side  of  the  vertical  axis  (6)  of  the 
stand  have  a  total  cross-sectional  area  which  is  1  .05 
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-  o.uu  Times  larger  man  max  ot  xne  roas  («;  or  tne 
hydraulic  cylinders  (7)  located  on  the  other  side  of 
the  vertical  axis  (6)  of  the  stand. 
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F i e l d   of  t h e   A r t  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   r o l l i n g   p r a c t i c e  

a n d ,   more   s p e c i f i c a l l y ,   to   t h e   w o r k i n g   s t a n d   of  a  r o l l i n g  

5  m i l l .  

P r i o r   A r t  

At  p r e s e n t ,   t h e   s i d e   c l e a r a n c e s   e x i s t i n g   b e t w e e n   t h e  

r o l l   c h o c k s   and   t h e   s t a n d   h o u s i n g s   a r e   t h e   r e a s o n   f o r   a  

r a t h e r   low  q u a l i t y   of  r o l l e d   s t o c k   a n d   s e r v i c e   l i f e   o f  

0  t h e   h e a r i n g   a s s e m b l i e s   of   t h e   work   r o l l s .   When  t h e   r o l l e d  

m e t a l   i s   b i t t e n   by  t h e   r o l l s ,   s a i d   r o l l s   a r e   a p t   to   m o v e  

l o n g i t u d i n a l l y   i n   t h e   z o n e   of  s a i d   c l e a r a n c e s .   T h e s e   m o v e -  

m e n t s   i m p o s e   h e a v y   i m p a c t   l o a d s   on  t h e   b e a r i n g   a s s e m b l i e s  

of   t h e   r o l l s   w h i c h   c a u s e s   t h e i r   u l t i m a t e   f a i l u r e .  

5  B e s i d e s ,   t h e s e   m o v e m e n t s   r e d i s t r i b u t e   t h e   r o l l i n g  

t o r q u e s   on  t h e   r o l l s   a n d   r e s u l t   i n   t h e i r   u n e v e n   l o a d i n g .  

As  a  c o n s e q u e n c e ,   t h e   u n s t e a d y   . p r o c e s s e s   of  r o l l i n g   ( b i t -  

i n g   of  t h e   s t r i p   by  t h e   r o l l s ,   d i s c h a r g e   of   t h e   s t r i p  

f r o m   t h e   s t a n d ,   c h a n g e s   i n   t h e   s t a n d - t o - s t a n d   t e n s i o n   o f  

>0  t h e   s t r i p ,   e t c . )   p r o d u c e   v e r t i c a l   a n d   h o r i z o n t a l   v i b r a t -  

i o n s   of  t h e   r o l l s ,   s a i d   v i b r a t i o n s   b e i n g   of  d i f f e r e n t  

f r e q u e n c i e s   and   ou t   of   p h a s e   w i t h   e a c h   o t h e r .   A l l   t h i s  

c a u s e s   u n s t a b l e   b i t i n g   of   t h e   s t r i p   by  t h e   r o l l s   w h i c h  

i n c r e a s e s   t h e   p r o b a b i l i t y   of  i t s   j a m m i n g   i n   t h e   r o l l s  

25  a n d   b r e a k d o w n   of  t h e   r o l l i n g   m i l l .   B e s i d e s ,   s u c h   a  p r o -  

c e s s   b r i n g s   a b o u t   t h i c k n e s s   v a r i a t i o n s   of  t h e   s t r i p  

w h i c h   i m p a i r s   i t s   q u a l i t y .  

Known  i n   t h e   p r i o r   a r t   i s   t h e   w o r k i n g   s t a n d   of   a  

r o l l i n g   m i l l   (A  .1  . T s e l i k o v   e t   a l .   " M a c h i n e s   and   M e c h a n -  

30  i s m s   of  M e t a l l u r g i c a l   P l a n t s " ,   M.  ,  1 9 8 1 ,   V o l . 3 ,   M e t a l l u r -  

g i y a ,   p .   1 9 7 ,   F i g .   I V - 3 7 ) ,   c o m p r i s i n g   h o u s i n g s   a c c o m m o d a t -  

i n g   t h e   c h o c k s   of  t h e   u p p e r   a n d   l o w e r   b a c k - u p   r o l l s  

whose   o p e n i n g s   h o l d   t h e   c h o c k s   of  t h e   w o r k   r o l l s   w i t h  

t h e i r   b e a r i n g   a s s e m b l i e s ,   t h e   c h o c k s   of  t h e   l o w e r   w o r k  

35  r o l l   h a v i n g   c a v i t i e s   on  e i t h e r   s i d e   of   t h e   v e r t i c a l   a x i s  
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of  t h e   s t a n d ,   s a i d   c a v i t i e s   a c c o m m o d a t i n g   t h e   h y d r a u l i c  

c y l i n d e r s   of  t h e   c o u n t e r b a l a n c i n g   d e v i c e ,   t h e   r o d s   o f  

s a i d   c y l i n d e r s   i n t e r a c t i n g   w i t h   t he   c h o c k s   of  t h e   u p p e r  

work   r o l l   .  
5  I n s t a l l a t i o n   of  t h e   work   r o l l   c h o c k s   in   t h e   o p e n i n g s  

of  t h e   b a c k - u p   r o l l   c h o c k s   r e d u c e s   t h e   l o n g i t u d i n a l   m o v e -  

m e n t s   of  t h e   work  r o l l s   w i t h   c h o c k s   a n d   t h e   i m p a c t   l o a d s  

on  t h e   b e a r i n g   a s s e m b l i e s   of  s a i d   work   r o l l s .  

H o w e v e r ,   t h i s   f a i l s   to   e l i m i n a t e   c o m p l e t e l y   t h e  

10  c l e a r a n c e s   so  t h a t   t h e   l o n g i t u d i n a l   m o v e m e n t s   of  t h e   r o l l s  

c o n t i n u e   t o   e x i s t   w h i c h   r e s u l t s   in   u n s t a b l e   b i t i n g   of  t h e  

s t r i p   a n d ,   i n   t h e   f u r t h e r   p r o c e s s   of  r o l l i n g ,   in  t h i c k -  

n e s s   v a r i a t i o n s   of  t h e   r o l l e d   s t r i p s   w h i c h   i m p a i r s   t h e  

q u a l i t y   of  t h e   r o l l e d   s t o c k .  

15  B e s i d e s ,   t he   i m p a c t   l o a d s   on  t h e   b e a r i n g   a s s e m b l i e s  

a r e   a l 3 o   r e t a i n e d ,   t h u s   c u r t a i l i n g   t h e   s e r v i c e   l i f e   o f  

s a i d   a s s e m b l i e s .  

A l s o   known   i n   t h e   p r i o r   a r t   i s   t h e   w o r k i n g   s t a n d   o f  

a  r o l l i n g   m i l l   ( A . I . T s e l i k o v   e t   a l .   " M a c h i n e s   and   M e c h a n -  

20  i s m s   of  M e t a l l u r g i c a l   P l a n t s " .   M.,   1 9 8 1 ,   V o l .   3,  M e t a l l u r -  

g i y a ,   p.   2 5 9 ,   F i g .   I V - 8 4 ) ,   c o m p r i s i n g   h o u s i n g s   a c c o m m o d a t -  

i n g   t h e   c h o c k s   of  t h e   u p p e r   and   l o w e r   b a c k - u p   r o l l s   w h o s e  

o p e n i n g s   h o l d   t h e   c h o c k s   of  t h e   work   r o l l s   w i t h   t h e i r  

b e a r i n g   a s s e m b l i e s .   The  c h o c k s   of  t he   l o w e r   work  r o l l  

25  h a v e   c a v i t i e s   on  e i t h e r   s i d e   of  t h e   v e r t i c a l   a x i s ,   s a i d  

c a v i t i e s   a c c o m m o d a t i n g   t h e   c y l i n d e r s   of  t h e   c o u n t e r b a l a n c -  

i n g   d e v i c e   w h o s e   r o d s   i n t e r a c t   w i t h   t h e   c h o c k s   of  t h e   u p -  

p e r   work   r o l l .  

I n s t a l l e d   i n   t h e   c h o c k   l u g s   of  t h e   l o w e r   b a c k - u p  

30  r o l l   a r e   h y d r a u l i c   c y l i n d e r s   f o r   t h r u s t i n g   o u t w a r d   t h e  

b a c k - u p   r o l l   c h o c k s   i n   t h e   h o u s i n g .   The  h y d r a u l i c   c y l i n -  

d e r s   m o u n t e d   b e t w e e n   t h e   b a c k - u p   r o l l   c h o c k s   s e r v e   f o r  

b e n d i n g   t h e   work  r o l l s .  

T h e r e   a r e   s i d e   c l e a r a n c e s   b e t w e e n   t h e   work   r o l l  

35  c h o c k s   a n d   t h e   l u g s   of  t h e   b a c k - u p   r o l l   c h o c k s   and   b e t -  

ween   t h e   l a t t e r   a n d   t h e   h o u s i n g s .   T h e s e   c l e a r a n c e s   c a u s e  

m u t u a l   l o n g i t u d i n a l   m o v e m e n t s   of  t h e   u p p e r   a n d   l o w e r   w o r k  
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and   b a c k - u p   r o l l s   w h i c h ,   i n   t u r n ,   b r i n g s   a b o u t   u n s t a b l e  

b i t i n g   of  t h e   r o l l e d   s t r i p   a n d ,   in   t h e   c o u r s e   of  f u r t h e r  

r o l l i n g ,   l o n g i t u d i n a l   t h i c k n e s s   v a r i a t i o n s   of   t h e   r o l l e d  

s t r i p s .   T h e s e   t h i c k n e s s   v a r i a t i o n s   r e d u c e   c o n s i d e r a b l y  

5  t h e   q u a l i t y   of  t h e   r o l l e d   s t o c k .  

B e s i d e s ,   t h e   l o n g i t u d i n a l   m o v e m e n t s   of   t h e   w o r k  

r o l l s   i n   t h e   zone   of  s a i d   c l e a r a n c e s   i m p o s e   i m p a c t   l o a d s  

on  t h e   b e a r i n g   a s s e m b l i e s ,   t h u s   r e d u c i n g   t h e i r   s e r v i c e  

l i f e .  

D i s c l o s u r e   of  t h e   I n v e n t i o n  

The  m a i n   o b j e c t   of   t h e   i n v e n t i o n   i s   to   p r o v i d e   t h e  

w o r k i n g   s t a n d   of  a  r o l l i n g   m i l l   w i t h   t h e   c o u n t e r b a l a n c i n g  

d e v i c e   d e s i g n e d   so  as   to   i n c r e a s e   t h e   q u a l i t y   of  t h e   r o l l -  

ed  s t o c k   a n d   e x t e n d   t h e   s e r v i c e   l i f e   of  t h e   work   r o l l  

5  b e a r i n g   a s s e m b l i e s .  

T h i s   p r o b l e m   i s   s o l v e d   by  p r o v i d i n g   t h e   w o r k i n g  

s t a n d   of   t h e   r o l l i n g   m i l l   c o m p r i s i n g   h o u s i n g s   w i t h   t h e  

c h o c k s   of  t h e   u p p e r   a n d   l o w e r   work   r o l l s   w i t h   t h e i r   b e a r -  

i n g   a s s e m b l i e s ,   t h e   c h o c k s   of  t h e   l o w e r   work   r o l l   h a v i n g  

10  c a v i t i e s   on  e i t h e r   s i d e   of  t h e   v e r t i c a l   s t a n d   a x i s ,   s a i d  

c a v i t i e s   a c c o m m o d a t i n g   t h e   h y d r a u l i c   c y l i n d e r s   of  t h e  

c o u n t e r b a l a n c i n g   d e v i c e   w h o s e   r o d s   i n t e r a c t   w i t h   t h e  

c h o c k s   of  t h e   u p p e r   work   r o l l   w h e r e i n ,   a c c o r d i n g   to   t h e  

i n v e n t i o n ,   t h e   t o t a l   c r o s s - s e c t i o n a l   a r e a   of  t h e   r o d s   o f  

'5  t h e   h y d r a u l i c   c y l i n d e r s   l o c a t e d   on  one  s i d e   of  t h e   s t a n d  

v e r t i c a l   a x i s   i s   1  .05  -  3  t i m e s   l a r g e r   t h a n   t h e   t o t a l  

c r o s s - s e c t i o n a l   a r e a   of  t h e   r o d s   of  t h e   h y d r a u l i c   c y l i n -  

d e r s   l o c a t e d   on  t h e   o t h e r   s i d e   of  t h e   v e r t i c a l   s t a n d   a x i s .  

T h i s   r e l a t i o n   of  t o t a l   c r o s s - s e c t i o n a l   a r e a s   of  t h e  

30  r o d s   of  t h e   h y d r a u l i c   c y l i n d e r s   l o c a t e d   on  b o t h   s i d e s   o f  

t h e   v e r t i c a l   s t a n d   a x i s   p e r m i t s   c r e a t i n g   m i n i m u m   d y n a m i c  

l o a d s   on  t h e   b e a r i n g   a s s e m b l i e s   of  t h e   r o l l s .  

T h i s   i s   a l s o   c h a r a c t e r i z e d   by  m i n i m u m   l o n g i t u d i n a l  

m o v e m e n t s   of  t h e   work   r o l l s   i n   t h e   z o n e   of  c l e a r a n c e s   b e t -  

35  ween   t h e i r   c h o c k s   a n d   h o u s i n g s .  

As  a  r e s u l t ,   t h e   s e r v i c e   l i f e   of  b e a r i n g   a s s e m b l i e s  
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g r o w s   2 - 3   t i m e s ,   t h e   s t r i p   b i t i n g   p r o c e s s   i s   s t a b i l i z e d  

and   t h e   a m p l i t u d e   of  r o l l   v i b r a t i o n s   i s   r e d u c e d   d u r i n g  

t r a n s i t i o n a l   p r o c e s s e s .  
T h i s   d e c r e a s e s   t h e   l o n g i t u d i n a l   t h i c k n e s s   v a r i a t i o n s  

5  of  t h e   s t r i p   and   i m p r o v e s   t h e   q u a l i t y   of  r o l l e d   s t o c k .  

I t   i s   p r a c t i c a b l e   t h a t   t h e   r o d s   of  t h e   h y d r a u l i c   c y -  

l i n d e r s   l o c a t e d   a t   one  s i d e   of  t h e   v e r t i c a l   s t a n d   a x i s   s h o u l d  

have   a  l a r g e r   d i a m e t e r   t h a n   t h e   r o d s   of  t h e   h y d r a u l i c   c y -  
l i n d e r s   l o c a t e d   a t   t h e   o t h e r   s i d e   of  t h e   v e r t i c a l   s t a n d  

1  0  a x i s   .  
T h i s   c r e a t e s   d i f f e r e n t   c o u n t e r b a l a n c i n g   f o r c e s   o n  

t he   u p p e r   work   r o l l   w i t h   c h o c k s   p r o d u c e d   by  t h e   h y d r a u l i c  

c y l i n d e r s   i n s t a l l e d   on  d i f f e r e n t   s i d e s   of  t h e   s t a n d   v e r t i -  

c a l   a x i s .   T h i s ,   in   t u r n ,   r e s u l t s   in   t u r n i n g   of  t h e   c h o c k s  

15  on  t h e   j o u r n a l s   of  t h e   work   r o l l s   i n   t h e   h o u s i n g   o p e n i n g s ,  

e l i m i n a t e s   t h e   s i d e   c l e a r a n c e s   b e t w e e n   t h e   r o l l   c h o c k s  

and   h o u s i n g s ,   r e d u c e s   i m p a c t   l o a d s   on  t h e   b e a r i n g   a s s e m -  

b l i e s   of  t h e   r o l l s ,   e x t e n d s   t h e   l i f e   of  t h e   r o l l s   a n d  

i m p r o v e s   t h e   q u a l i t y   of   r o l l e d   s t o c k .  

20  I t   i s   d e s i r a b l e   t h a t   t h e   h y d r a u l i c   c y l i n d e r s   of  t h e  

c o u n t e r b a l a n c i n g   d e v i c e   l o c a t e d   on  e i t h e r   s i d e   of   t h e   v e r -  

t i c a l   a x i s   of  t h e   s t a n d   s h o u l d   h a v e   t h e   r o d s   of  t h e   s a m e  

d i a m e t e r ,   t h e   n u m b e r   of  h y d r a u l i c   c y l i n d e r s   i n s t a l l e d   a t  

one  s i d e   of  t h e   v e r t i c a l   s t a n d   a x i s   b e i n g   l a r g e r   t h a n   a t  

25  t h e   o t h e r   s i d e .   T h i s   p r o v i d e s   f o r   u n i f i c a t i o n   of  t h e   h y d -  

r a u l i c   c y l i n d e r s   and   t a k e s   up  t h e   s i d e   c l e a r a n c e s   b e t w e e n  

t h e   w o r k   r o l l   c h o c k s   a n d   t h e   h o u s i n g s .   T h i s ,   in   t u r n ,   r e -  

d u c e s   t h e   i m p a c t   l o a d s   i m p o s e d   on  t h e   b e a r i n g   a s s e m b l i e s ,  

e x t e n d s   t h e i r   l i f e   and   i m p r o v e s   t h e   q u a l i t y   of  r o l l e d  

30  s t o c k .  

B r i e f   D e s c r i p t i o n   of  t h e   D r a w i n g s  

How  t h e   i n v e n t i o n   w i l l   be  e x p l a i n e d   i n   g r e a t e r   d e t a i l  

by  way  of  e x a m p l e s   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g  

d r a w i n g s ,   i n   w h i c h :  

35  l i g .   1  i s   a  p o r t i o n   of  t h e   r o u g h i n g   w o r k i n g   s t a n d ,  

a c c o r d i n g   t o   t h e   i n v e n t i o n ,   a t   t h e   p o i n t   of  i n s t a l l a t i o n  
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of  work   r o l l   c h o c k s   m   t h e   h o u s i n g ;  

F i g .   2  i s   a  p o r t i o n   of   t h e   f i n i s h i n g   w o r k i n g   s t a n d ,  

a c c o r d i n g   to   t h e   i n v e n t i o n ,   a t   t h e   p o i n t   of  i n s t a l l a t i o n  

of  work   r o l l   c h o c k s   i n   t h e   h o u s i n g ;  

5  F i g .   3  i s   a  s e c t i o n   t a k e n   a l o n g   l i n e   I I I - I I I   i n  

F i g .   2 .  

B e s t   Mode  of  C a r r y i n g   Out  t h e   I n v e n t i o n  

The  w o r k i n g   s t a n d   of  a  r o l l i n g   m i l l   c o m p r i s e s   h o u s -  

i n g s   1  ( F i g s   1,  2)  a c c o m m o d a t i n g   c h o c k s   2  w i t h   t h e   u p p e r  

10  work   r o l l   3  and   c h o c k s   4  w i t h   t h e   l o w e r   work   r o l l   5 .  

The  c h o c k s   4  of  t h e   l o w e r   work   r o l l   5  on  b o t h   s i d e s  

of  t h e   v e r t i c a l   a x i s   6  of  t h e   s t a n d   h a v e   c a v i t i e s   ( n o t  

shown  i n   t h e   d r a w i n g )   a c c o m m o d a t i n g   h y d r a u l i c   c y l i n d e r s   7  

a n d   8  of  t h e   c o u n t e r b a l a n c i n g   d e v i c e   w h o s e   r o d s   9  a n d   1 0  

15  i n t e r a c t   w i t h   t h e   c h o c k s   2  of  t h e   u p p e r   work   r o l l   3 .  

The  t o t a l   c r o s s - s e c t i o n a l   a r e a   of  t h e   r o d s   of  t h e  

h y d r a u l i c   c y l i n d e r s   l o c a t e d   on  one  s i d e   of  t h e   s t a n d   v e r -  

t i c a l   a x i s   6,  e . g .   r o d s   10  ( F i g .   2)  of   t h e   h y d r a u l i c   c y -  

l i n d e r s   8  i s   1  .05  -  3  t i m e s   l a r g e r   t h a n   t h e   t o t a l   c r o s s -  

20  - s e c t i o n a l   a r e a   of  t h e   r o d s   9  of  t h e   h y d r a u l i c   c y l i n d e r s  

7  l o c a t e d   on  t h e   o t h e r   s i d e   of  t h e   v e r t i c a l   a x i s   6  of  t h e  

s t a n d .  

I n   one  e m b o d i m e n t   of   t h e   i n v e n t i o n ,   t h e   r o d s   10  ( F i g .  

1  )  of  t h e   h y d r a u l i c   c y l i n d e r s   8  l o c a t e d   a t   one  s i d e   o f  

25  t h e   v e r t i c a l   a x i s   6  of  t h e   s t a n d   h a v e   a  l a r g e r   d i a m e t e r  

d1  t h a n   t h e   r o d s   9  of  d i a m e t e r   d2  of  t h e   h y d r a u l i c   c y l i n -  

d e r s   7  l o c a t e d   a t   t h e   o t h e r   s i d e   of  t h e   v e r t i c a l   a x i s   6 

of  t h e   s t a n d .  

S u c h   a  f o r m   of  t h e   r o d s   9,  10  c r e a t e s   d i f f e r e n t  

30  c o u n t e r b a l a n c i n g   f o r c e s   a p p l i e d   to   t h e   c h o c k s   2  of  t h e   u p -  

p e r   work   r o l l   3  a t   t h e   s i d e   of  t h e   r o d s   9  a n d   10  of  t h e  

h y d r a u l i c   c y l i n d e r s   7  a n d   8  l o c a t e d   on  d i f f e r e n t   s i d e s   o f  

t h e   v e r t i c a l   a x i s   6  of  t h e   s t a n d   w i t h   t h e   e q u a l   n u m b e r   o f  

h y d r a u l i c   c y l i n d e r s   7  a n d   8  on  e a c h   s i d e   of  t h e   v e r t i c a l  

35  a x i s   6  of  t h e   s t a n d .  

As  a  r e s u l t ,   t h e   c h o c k s   2  a n d   4  a r e   s h i f t e d   on  t h e  
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b e a r i n g   a s s e m b l i e s   11  of  t h e   work  r o l l s   3  and   5  in   t h e  

zone   of  s i d e   c l e a r a n c e s   &  b e t w e e n   t h e   c h o c k s   2  and   4  a n d  

t h e   h o u s i n g s   1  w h i c h   e l i m i n a t e s   t h e   c l e a r a n c e s   &  b e t w e e n  

t h e   c h o c k s   2  a n d   4  a n d   t h e   h o u s i n g s   1  .  

5  Shown  by  d o t t e d   l i n e s   i n   P i g s   1  a n d   2  i s   t h e   p o s i t -  

i o n   of  t h e   c h o c k s   2,  4  of  t h e   work  r o l l s   3  b e f o r e   s u b j e c t -  

i n g   t h e m   to   t h e   f o r c e   of  t h e   h y d r a u l i c   c y l i n d e r s   7  a n d   8  

of  t h e   c o u n t e r b a l a n c i n g   d e v i c e .  

In   a n o t h e r   e m b o d i m e n t   -of   t h e   p r e s e n t   i n v e n t i o n ,   t h e  

0  r o d s   9  ( P i g s   2,  3)  a n d   10  of  t h e   h y d r a u l i c   c y l i n d e r s   7 

and   8  h a v e   t h e   same  d i a m e t e r ,   t h e   n u m b e r   of  h y d r a u l i c   c y -  

l i n d e r ,   e . g .   8  ( P i g .   3)  on  one  s i d e   of  t h e   v e r t i c a l   a x i s  

6  ( P i g .   2)  of  t h e   s t a n d   b e i n g   l a r g e r   t h a n   t h e   n u m b e r   o f  

h y d r a u l i c   c y l i n d e r s   7  l o c a t e d   on  t h e   o t h e r   s i d e   of  t h e  

1  5  s t a n d   a x i s   6  ( P i g .   2 ) .   The  t o t a l   c r o s s - s e c t i o n a l   a r e a   o f  

t h e   r o d s   10  ( P i g .   3)  of  t h e   h y d r a u l i c   c y l i n d e r s   8  i s   1 . 3 3  

t i m e s   l a r g e r   t h a n   t h e   t o t a l   c r o s s - s e c t i o n a l   a r e a   of  t h e  

r o d s   9  of  t h e   h y d r a u l i c   c y l i n d e r s   7 .  

The  r e a l i z a t i o n   of  t h e   c o u n t e r b a l a n c i n g   d e v i c e   w i t h  

20  d i f f e r e n t   n u m b e r s   of  h y d r a u l i c   c y l i n d e r s   7  ( P i g .   2)  and   8  

l o c a t e d   a t   d i f f e r e n t   s i d e s   of  t h e   v e r t i c a l   s t a n d   a x i s   6 

p r o v i d e s   f o r   e l i m i n a t i n g   t h e   s i d e   c l e a r a n c e s   &  b e t w e e n  

t h e   c h o c k s   2  and   4  and   t h e   h o u s i n g s   1  i f   i t   i s   i m p o s s i b l e  

to  i n s t a l l   t h e   same  n u m b e r   of  h y d r a u l i c   c y l i n d e r s   7  and   8  

25  on  b o t h   s i d e s   of  t h e   v e r t i c a l   3 t a n d   a x i s   6  in   v i e w   of  p e -  

c u l i a r i t i e s   of  t h e   w o r k i n g   s t a n d   d e s i g n .   T h i s   c o n d u c e s   t o  

a  l o n g e r   l i f e   of  t h e   b e a r i n g   a s s e m b l i e s   11  of  t he   w o r k  

r o l l s   a n d   to   a  h i g h e r   p r e c i s i o n   of  r o l l i n g   on  v a r i o u s  

t y p e s   of  w o r k i n g   s t a n d s .  

30  The  w o r k i n g   s t a n d   of  a  r o l l i n g   m i l l   f u n c t i o n s   a s  

f o l l o w s .  

The  h y d r a u l i c   f l u i d   d e l i v e r e d   i n t o   t h e   h y d r a u l i c   c y -  

l i n d e r s   7,  8  b u i l d s   up  t h e   r e q u i r e d   c o u n t e r b a l a n c i n g  

f o r c e   of  t h e   u p p e r   work   r o l l   3  and   p r e s s e s   i t .   a g a i n s t   t h e  

35  u p p e r   b a c k - u p   r o l l   ( n o t   shown   i n   t h e   d r a w i n g ) ,   t he   f o r c e  

f r o m   t h e   s i d e   of  t h e   r o d s   10  of  t h e   h y d r a u l i c   c y l i n d e r s   8  

l o c a t e d   a t   one  s i d e   of  t h e   s t a n d   v e r t i c a l   a x i s   6  b e i n g  
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g r e a t e r   t h a n   t h e   f o r c e s   e x e r t e d   by  t h e   r o d s   9  of  t h e   h y d -  

r a u l i c   c y l i n d e r s   7  l o c a t e d   on  t h e   o t h e r   s i d e   of  t h e   s t a n d  

v e r t i c a l   a x i s   6.  T h i s   b e c o m e s   p o s s i b l e   b e c a u s e   p r e s s u r e  

i n   t h e   h y d r a u l i c   s y s t e m   i s   i d e n t i c a l   i n   b o t h   c y l i n d e r s   7  

5  and   8  w h i l e   t h e   t o t a l   c r o s s - s e c t i o n a l   a r e a   of  t h e   r o d s   1 0  

of  t h e   h y d r a u l i c   c y l i n d e r s   8  l o c a t e d   a t   one  s i d e   of  t h e  

s t a n d   v e r t i c a l   a x i s   6  i s   1  .05  -  3  t i m e s   l a r g e r   t h a n   t h a t  

of  t h e   r o d s   9  of  t h e   h y d r a u l i c   c y l i n d e r s   7  l o c a t e d   a t   t h e  

o t h e r   s i d e   of  t h e   v e r t i c a l   a x i s   6  of  t h e   s t a n d .  

0  S u c h   a  r e l a t i o n s h i p   b e t w e e n   t h e   t o t a l   a r e a s   of  t h e  

r o d s   9  a n d   10  c o r r e s p o n d s   to   t h e   m i n i m u m   d y n a m i c   l o a d s  

c o n v e y e d   to   t h e   b e a r i n g   a s s e m b l i e s   11  of  t h e   work  r o l l s   3 

a n d   5  when  s a i d   r o l l s   3,  5  b i t e   t h e   s t r i p .  

As  a  r e s u l t   of  t h e   d i f f e r e n c e   of  c o u n t e r b a l a n c i n g  

1  5  f o r c e s   on  t h e   r o d s   9  a n d   10,   t h e   c h o c k s   2  a n d   4  of   t h e  

work  r o l l s   a r e   s h i f t e d   i n   t h e   zone   of  t h e   s i d e   c l e a r a n c e s  

(f.  As  a  r e s u l t   of  t h i s   s h i f t i n g ,   t h e   c l e a r a n c e s   «T  a r e  

e l i m i n a t e d   a n d   t h e   u p p e r   a n d   l o w e r   r i b s   12  of  t h e   c h o c k s  

2  a n d   4  come  i n   c o n t a c t   w i t h   t h e   b a c k   b r a c e s   of  t h e  

20  h o u s i n g s   1  . 
D u r i n g   t r a n s i t i o n a l   r o l l i n g   p r o c e s s e s   s u c h   as   b i t i n g  

of  t h e   s t r i p   by  t h e   r o l l s ,   d i s c h a r g e   of  t h e   s t r i p   f r o m  

t h e   s t a n d ,   m i s m a t c h i n g   of   t h e   r o l l   v e l o c i t i e s   i n   t h e   a d -  

j a c e n t   s t a n d s ,   e t c .   a c c o m p a n i e d   by  l o n g i t u d i n a l   d i s p l a c e -  

15  m e n t s   of  t h e   work   r o l l s   2  a n d   4  i n   t h e   r o l l i n g   d i r e c t i o n ,  

t h e   c h o c k s   2  a n d   4  t u r n   p e r i o d i c a l l y   on  t h e   b e a r i n g   a s s e m -  

b l i e s   11  of  t h e   work   r o l l s   3  a n d   5,  w i t h   t h e   r o d s   9  a n d  

10  of   t h e   h y d r a u l i c   c y l i n d e r s   7  a n d   8  b e i n g   moved   i n   a n d  

o u t ,   so  t h a t   t h e i r   s p a c e s   a r e   f i l l e d   a n d   e m p t i e d   of  t h e  

30  h y d r a u l i c   f l u i d .   The  c h o c k s   2  a n d   4  move  i n   t h e   zone   o f  

c l e a r a n c e s   (f  s m o o t h l y ,   w i t h o u t   i m p a c t s ,   b e c a u s e   t h e   v e r -  

t i c a l   c o m p o n e n t s   of  t h e   h o r i z o n t a l   l o a d s   a r e   c o n v e y e d   t o  

t h e   h y d r a u l i c   s y s t e m   a n d   d a m p e d   by  i t .  

T h i s   c o n t r i b u t e s   t o   a  r e d u c t i o n   of   d y n a m i c   l o a d s   a p p -  

35  l i e d   to   t h e   b e a r i n g   a s s e m b l i e s   11  of  t h e   r o l l s   3,  5,  t o  

l i m i t i n g   of  t h e   l o n g i t u d i n a l   m o v e m e n t s   of   t h e   r o l l s   3,  5 

a n d ,   c o n s e q u e n t l y ,   to   r e d u c e d   t h i c k n e s s   v a r i a t i o n s   of   t h e  

r o l l e d   s t r i p s   and   to   a  h i g h e r   r o l l i n g   a c c u r a c y .  
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I t   h a s   p r o v e d   by  i n v e s t i g a t i o n s   t h a t   a  r e d u c t i o n   i n  

t h e   d i f f e r e n c e   b e t w e e n   t h e   t o t a l   c r o s s - s e c t i o n a l   a r e a   o f  

t h e   r o d s   9  a n d   10  b e l o w   1  .05   t i m e s   c a u s e s   a  s h a r p   d r o p   i n  

the   e f f e c t   of  l o a d   d a m p i n g   and   a  s h a r p   r i s e   of  t h e   i m p a c t  

5  l o a d s   i m p o s e d   on  t h e   b e a r i n g   a s s e m b l i e s   11  of  t h e   w o r k  

r o l l s   3  a n d   5  w h i c h   c u t s   down  t h e i r   s e r v i c e   l i f e .   As  t h i s  

d i f f e r e n c e   g r o w s   i n   e x c e s s   of  3  t i m e s ,   t h e   r e s i s t a n c e   t o  

l o n g i t u d i n a l   m o v e m e n t s   of   t h e   work   r o l l s   3  and   5  g r o w s  
s h a r p l y   so  t h a t   t h e   c h o c k s   2,  4  become   p r a c t i c a l l y   f i x e d  

10  r i g i d l y   i n   t h e   h o u s i n g s   1.  In   t h i s   c a s e ,   i n   s p i t e   of  e l i m i -  
n a t i o n   of  s i d e   c l e a r a n c e s   cP  t h e   i m p a c t   l o a d s   c a u s e d   b y  
t h e   i n c r e a s e d   r i g i d i t y   of   t h e   " w o r k   r o l l   -  h o u s i n g "   c o n n e c -  
t i o n   s t a r t   g r o w i n g   n o t i c e a b l y   w h i c h   c u t s   down  t he   s e r v i c e  

l i f e   of   t h e   b e a r i n g   a s s e m b l i e s   11  of  t h e   work  r o l l s   3,  5 .  

15  T h e r e f o r e ,   t h e   r e l a t i o n s h i p   of  1 . 0 5   -  3  b e t w e e n   t h e  

t o t a l   a r e a s   of  t h e   r o d s   9  a n d   10  l o c a t e d   on  b o t h   s i d e s   o f  

t h e   v e r t i c a l   a x i s   6  of   t h e   s t a n d   i s   an  o p t i m u m   o n e .  
The  a d v a n t a g e   of  t h e   d i s c l o s e d   w o r k i n g   s t a n d   c o n s i s t s  

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

20  i n c r e a s e   i n   t h e   s e r v i c e   l i f e   of  t h e   b e a r i n g   a s s e m b l i e s   11 

of  t h e   work   r o l l s   3,  5  a n d   i n   t h e   r o l l i n g   a c c u r a c y   i s  

a c h i e v e d   r e g a r d l e s s   of  t h e   s i z e   of  s i d e   c l e a r a n c e s   & 

s i n c e   t h e y   a r e   a l w a y s   t a k e n   up  a u t o m a t i c a l l y .  

T h u s ,   t h e   u se   of   t h e   d i s c l o s e d   i n v e n t i o n   e x t e n d s   t h e  

25  l i f e   of  t h e   b e a r i n g   a s s e m b l i e s   11  of  t h e   work   r o l l s   3,  5 

and   p r o m o t e s   t h e   q u a l i t y   of  r o l l e d   s t o c k .  

I n d u s t r i a l   A p p l i c a b i l i t y  

The  p r e s e n t   i n v e n t i o n   w i l l   p r o v e   m o s t   u s e f u l   i n   w i d e -  

s t   r i p   h o t   - r o l l i n g   m i l l s   f o r   c o n t i n u o u s   r o l l i n g   a t   h i g h  

30  s p e e d s   a n d   p r o d u c t i v i t y .  

The  u t i l i z a t i o n   of   t h e   p r e s e n t   i n v e n t i o n   r a i s e s   t h e  

d u r a b i l i t y   of  b e a r i n g   a s s e m b l i e s   of  r o l l s   30  -  40  %t  r e -  

d u c e s   t h e   m i l l   d o w n t i m e   15  -  20  %  a n d   i m p r o v e s   t he   m i l l  

o u t p u t   5  -  10  %.  B e s i d e s ,   t h e   l o n g i t u d i n a l   t h i c k n e s s   v a r i -  

35  a t i o n s   of  r o l l e d   s t r i p s   d i m i n i s h   a l o n g   w i t h   a  r i s e   in   t h e  

q u a l i t y   of   t h e   r o l l i n g   s t o c k .  
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SUBJECT  OP  THE  I N V E N T I O N  

1  .  A  w o r k i n g   s t a n d   of  a  r o l l i n g   m i l l   c o m p r i s i n g   h o u s -  

i n g s   (1)   w h i c h   a c c o m m o d a t e s   c h o c k s   (2 ,   4)  of  t h e   u p p e r   a n d  

l o w e r   work   r o l l s   (3 ,   5)  w i t h   t h e i r   h e a r i n g   a s s e m b l i e s ,   t h e  

5  c h o c k s   (4)   of   t h e   l o w e r   work   r o l l   (5)   on  b o t h   s i d e s   of  t h e  

v e r t i c a l   a x i s   (6)   of  t h e   s t a n d   h a v i n g   c a v i t i e s   a c c o m m o d a t -  

i n g   t h e   h y d r a u l i c   c y l i n d e r s   (7 ,   8)  of  t h e   c o u n t e r b a l a n c i n g  

d e v i c e   whose   r o d s   (9 ,   10)  i n t e r a c t   w i t h   t h e   c h o c k s   (2 )   o f  

t h e   u p p e r   work   r o l l   ( 3 ) ,   c h a r a c t e r i z e d   i n  

0  t h a t   t h e   r o d s   ( 1 0 )   of  t h e   h y d r a u l i c   c y l i n d e r s   (8)   a r r a n g e d  

a t   one  s i d e   of  t h e   v e r t i c a l   a x i s   (6 )   of  t h e   s t a n d   h a v e   a  

t o t a l   c r o s s - s e c t i o n a l   a r e a   1  .05  -  3  t i m e s   l a r g e r   t h a n   t h e  

t o t a l   c r o s s - s e c t i o n a l   a r e a   of  t h e   r o d s   (9)   of  t he   h y d r a u l -  

ic  c y l i n d e r s   (7)   a r r a n g e d   a t   t h e   o t h e r   s i d e   of  t h e   v e r t i -  

5  c a l   a x i s   (6)   of  t h e   s t a n d .  

2.   A  w o r k i n g   3 t a n d   of  a  r o l l i n g   m i l l   as   c l a i m e d   i n  

C l a i m   1,  c h a r a c t e r i z e d   i n   t h a t   t h e   r o d s   ( 1 0 )  

of  t h e   h y d r a u l i c   c y l i n d e r s   (8)   of   t h e   c o u n t e r b a l a n c i n g   d e -  

v i c e   a r r a n g e d   a t   one  s i d e   of  t h e   v e r t i c a l   a x i s   (6)   of  t h e  

>0  s t a n d   a r e   of  a  l a r g e r   d i a m e t e r   t h a n   t h e   r o d s   (9)   of  t h e  

h y d r a u l i c   c y l i n d e r s   (7 )   a r r a n g e d   a t   t h e   o t h e r   s i d e   of  t h e  

v e r t i c a l   a x i s   (6)   of  t h e   s t a n d .  

3.  A  w o r k i n g   s t a n d   of  a  r o l l i n g   m i l l   as   c l a i m e d   i n  

C l a i m   1,  c h a r a c t e r i z e d   i n   t h a t   t h e   h y d r a u l i c  

15  c y l i n d e r s   (7 ,   8)  of  t h e   c o u n t e r b a l a n c i n g   d e v i c e   a r r a n g e d  

a t   d i f f e r e n t   s i d e s   f r o m   t h e   v e r t i c a l   s t a n d   a x i s   (6)   h a v e  

t h e   r o d s   (9 ,   10)   of  t h e   same  d i a m e t e r ,   t h e   n u m b e r   of  h y d -  

r a u l i c   c y l i n d e r s   (8)   i n s t a l l e d   a t   one  s i d e   of   t h e   v e r t i c a l  

s t a n d   a x i s   (6 )   b e i n g   l a r g e r   t h a n   i t   i s   a t   t h e   o t h e r   s i d e  

30  of  s a i d   a x i s .  
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5u,ax, j .z /DJ04  ^ F r o i z v o a s t v e n n o e   o b i e d m e n i e   "Ura lmash" ;  
15  December  1986  (15 .12 .86)   ,  see  the  c la ims  ,  co lumn 
1,  l i n e s   32-39,  the  d r a w i n g  

>U,A1,  959858  (VSESOJUZNY  ZAOCHNY  POLITEKHNICHESKY  INSTIL 
TUT  ET  AL.)  25  September  1982(25  .09.  82)  see  t h e  
c la ims  ,  column  4,  l i n e s   8-17,  the  d r a w i n g  

)U,A1,  789170  (KOLPINSKOE  OTDELENIE  VSESOJUZNOGO  NAUCHNC 
-  ISSLEDOVATELSKOGO  I  PROEKTN(>KONSTRUKTORSKOGO 
INSTITUTA  METALLURGICHESKOGO  MASHINOSTROENIA 
NAUCHNC-PROIZVODSTVENNOGO  OBIEDINENIA  "VNIIMET- 
MASH")  23  December  1980  (23 .12 .80)   ,  see  the  c l a i m s  
column  4,  l i n e s   19-33,  f i g u r e   1 

1U,A1,  1355308  (ZAPOROZHSKY  INDUSTRIALNY  INSTITUT) 
30  November  1 9 8 7 ( 3 0 . 1 1 . 8 7 )   ,  see  the  c la ims  ,  co lumn 
1,  l i n e s   34-50  

E,B1,  1201798  (DEMAG  AKTIENGESELLSCHAFT)  30  S e p t e m b e r  
1965  (30.  09.  65),  see  column  2,  l i n e s   3 6 - 5 3 ,  
f i g u r e   2 
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