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©  Tension  levelling  strip  material. 
©   A  tension  leveller  for  strip  material  in  which  co-operating 
rolls  (3a,  3b)  on  either  side  of  the  strip  are  parallel  faced  over 
a  major  part  of  their  length  and  tapered  at  one  end,  the 
tapers  lying  at  opposite  ends  to  one  another  and  the  rolls 
being  movable  along  their  axes  whereby  the  mutually 
parallel  faces  presented  to  the  strip  extend  over  a  width 
variable  in  dependence  on  said  movement. 
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tapers  lying  at  opposite  ends  to  one  another  and  the  rolls 
being  movable  along  their  axes  whereby  the  mutually 
parallel  faces  presented  to  the  strip  extend  over  a  width 
variable  in  dependence  on  said  movement. 



This  i n v e n t i o n   r e l a t e s   to  t e n s i o n   l e v e l l i n g   s t r i p   m a t e r i a l ,   e i t h e r  

f e r r o u s   or  n o n - f e r r o u s ,   and  which  may  be  e i t h e r   coated  or  u n c o a t e d .  

Typica l   of  such  m a t e r i a l   is  s t e e l   s t r i p   which  has  a  s u r f a c e   c o a t i n g  

e .g .   g a l v a n i s e d .  

Ga lvan i sed   m a t e r i a l   which  is  c l a s s i f i e d   as  " f u l l   ha rd" ,   tha t   is  h i g h  

t e n s i l e   q u a l i t y   sheet   having  s u f f i c i e n t   d u c t i l i t y   to  be  r e a d i l y   r o l l  

formed,  e .g .   into  r oo f ing   p r o f i l e s ,   has  a  minimum  y i e l d   s t r e s s   of  550 

N/mm2. 

C u r r e n t l y ,   i t   is  d i f f i c u l t   to  produce  a  f u l l   hard  p roduc t   w h i c h  

e x h i b i t s   good  shape  s ince   the  m a t e r i a l   s u f f e r s   from  edge  s o f t e n i n g  

dur ing  i t s   p r o c e s s i n g   and  a t t e m p t s   to  f l a t t e n   th i s   m a t e r i a l   by 

c o n v e n t i o n a l   t e n s i o n   l e v e l l i n g   equipment  with  p a r a l l e l   s ided  r o l l s   have 

proved  u n s u c c e s s f u l ,   a  ' l ong '   edge  is  produced  on  both  edges  of  t h e  

s t r i p   over  an  ex ten t   of  25  to  50mm  which  m a n i f e s t s   i t s e l f   as  wavy  o r  

r i p p l e d   edges.  This  c o n d i t i o n   is  a t t r i b u t e d   to  the  fac t   tha t   by  t h e  

combined  a c t i o n   of  bending  over  a  small  d iameter   r o l l   and  the  t e n s i o n  

a p p l i e d ,   the  s o f t e r   and  more  d u c t i l e  e d g e s   are  deformed  more  than  t h e  

o ther   p a r t s   of  the  c o i l .  

In  any  event ,   such  m a t e r i a l   is  u n s u i t a b l e   for  r o l l   forming  and  i n d e e d  

with  the  market  demanding  t h i n n e r   gauges  of  fu l l   hard  m a t e r i a l   w i t h  

i n c r e a s i n g   f l a t n e s s ,   the  problem  to  be  solved  is  becoming  more 

c r i t i c a l .  



In  accordance   with  t h i s   i n v e n t i o n   t h e r e   is  p rov ided   a  t ens ion   l e v e l l e r  

for   s t r i p   m a t e r i a l   in  which  s t r i p   is  drawn  under  t en s ion   through  a t  

l e a s t   one  pa i r   of  c o - o p e r a t i n g   r o l l s   to  d i s p o s a l   on  oppos i t e   s ide  o f  

the  s t r i p   and  spaced  a p a r t   along  i t s   l e n g t h   as  to  bend  the  s t r i p   a l o n g  

i t s   pa th ,   the  c o - o p e r a t i n g   r o l l s   be ing   p a r a l l e l   faced  over  a  major  p a r t  

of  t h e i r   l eng th   and  t a p e r e d   at  one  end,  the  t a p e r s   ly ing   at  o p p o s i t e  

ends  to  one  a n o t h e r   and  the  r o l l s   being  moveable  along  t h e i r   a x e s  

whereby  the  m u t u a l l y   p a r a l l e l   faces   p r e s e n t e d   to  the  s t r i p   extend  o v e r  

a  width  v a r i a b l e   in  dependence   on  said  movement .  

With  t h i s   des ign   the  width   of  the  m u t u a l l y   p a r a l l e l   faces  is  such  as  t o  

l i e   j u s t   w i t h i n   the  o v e r a l l   width   of  the  s t r i p   so  tha t   the  s t r i p   e d g e s  

are  a l igned   with  the  p r o f i l e d   p o r t i o n s   of  the  r o l l s .   These  s o f t e r  

edges  are  thus  s u b j e c t e d   to  l e s s   'work '   than  the  remainder   of  t h e  

s t r i p ,   indeed  the  extreme  edges  may  not  be  s u b j e c t e d   to  any  w o r k i n g .  

The  ax ia l   a d j u s t m e n t   of  the  r o l l s   e n a b l e s   v a r i o u s   widths   of  s t r i p   to  b e  

accommodated  to  s u i t   p a r t i c u l a r   order   r e q u i r e m e n t s .  

In  order   tha t   the  i n v e n t i o n   may  be  f u l l y   u n d e r s t o o d ,   one  embodiment  

t h e r e o f   w i l l   now  be  d e s c r i b e d ,   by  way  of  example,  with  r e f e r e n c e   to  t h e  

accompanying  drawing,   in  w h i c h : -  

F igure   1  i l l u s t r a t e s   a  s chema t i c   s ide   e l e v a t i o n   of  a  t e n s i o n   l e v e l l e r  

a c c o r d i n g   to  t h i s   i n v e n t i o n ;   and  

Figure   2  i l l u s t r a t e s   a  s chema t i c   p lan   view,  on  a  d i f f e r e n t   s c a l e ,   o f  

pa r t   of  F igure   1. 



In  the  drawings  g a l v a n i s e d   s t e e l   s t r i p   1  e .g,   zinc  or  a l u m i n i u m - z i n c  

a l loy   coa ted ,   is  fed  through  a  t e n s i o n   l e v e l l e r   2  before   i n s p e c t i o n   and 

c o i l i n g .   The  t ens ion   l e v e l l e r   i l l u s t r a t e d   i nc ludes   two  se t s   o f  

c o - o p e r a t i n g   r o l l s   3a,  3b  and  4a,  4b  t y p i c a l l y   30mm  d iamete r   over  t h e i r  

p a r a l l e l   s e c t i o n s .   As  w i l l   be  appa ren t   from  Figure  2  each  of  the  r o l l s  

is  t apered   at  the  end,  the  t a p e r e d   ends  lying  oppos i t e   one  a n o t h e r .  

More  p a r t i c u l a r l y ,   the  two  r o l l s   in  each  c o - o p e r a t i n g   set  are  movab le  

a x i a l l y   r e l a t i v e l y   to  one  a n o t h e r ,   l ike   r o l l s   in  the  two  se ts   b e i n g  

movable  in  unison.   In  t h i s   manner,  s t r i p   of  d i f f e r e n t   widths   can  

r e a d i l y   be  accommodated  and  p r o c e s s e d   in  accord  with  th i s   i n v e n t i o n .  

With  r o l l s   of  say  2000mm  wid th ,   s t r i p   of  maximum  width  of  say  1650mm 

can  be  p rocessed   equa l ly   as  wel l   as  s t r i p   of  say  a  minimum  width  o f  

600mm  with  the  r o l l s   being  moved  away  from  one  ano ther   along  t h e i r   a x e s  

so  tha t   t h e i r   over lap  is  reduced  in  accord  with  th i s   d i m e n s i o n .  

T y p i c a l l y ,   s t r i p   gauges  of  between  0.2mm  and  1.75mm  may  r e a d i l y   b e  

t r e a t e d   in  th i s   f a sh ion   a l though   of  course  t h i c k e r   gauges  may  also  be  

accommodated.  

Whereas  h i t h e r t o   the  F l a t n e s s   Index  (I)  of  such  m a t e r i a l   s u b j e c t e d   t o  

t e n s i o n   l e v e l l i n g   has  t y p i c a l l y   been  between  say  30  and  100  I  u n i t s ,  

which  is  f r e q u e n t l y   u n a c c e p t a b l e   to  cus tomers ,   in  accordance   with  t h i s  

i n v e n t i o n   an  I  value  of  the  order   of  2  to  5  may  r e a d i l y   be  o b t a i n e d ,  

tha t   is ,   the  d i f f e r e n t i a l   change  in  the  length  of  the  edges  r e l a t i v e   t o  

the  cent re   of  the  s t r i p   in  between  0.002%  and  0.005%. 



Although  the  i n v e n t i o n   has  been  d e s c r i b e d   with  r e f e r e n c e   to  t h e  

s p e c i f i c   embodiment  i l l u s t r a t e d   i t   is  to  be  unde r s tood   tha t   v a r i o u s  

changes  may  r e a d i l y   be  made  w i t h o u t   d e p a r t i n g   from  the  scope  of  t h i s  

i n v e n t i o n .   For  example  the  d i m e n s i o n a l   r e f e r e n c e s   are  only  given  by 

way  of  example  and  the  t e n s i o n   l e v e l l e r   may  i n c o r p o r a t e   only  a  s i n g l e  

set   of  c o - o p e r a t i n g   r o l l s   or  indeed  more  than  the  two  shown  and  c a n  

a lso   i nc lude   c o n v e n t i o n a l   p a r a l l e l   faced  r o l l s .   F u r t h e r ,   the  t a p e r e d  

ends  on  the  upper  r o l l s   on  the  one  hand  and  the  tapered   ends  on  t h e  

lower  r o l l s   on  the  o ther   hand  need  not  be  f ac ing   in  the  same  d i r e c t i o n  

as  shown,  they  could  be  a l t e r n a t e d .   A  b i l l y   r o l l   may  c o n v e n i e n t l y   be  

i n t r o d u c e d   between  the  two  se ts   i l l u s t r a t e d ,   but  in  any  event  the re   i s  

no  p u r p o s e f u l   r e d u c t i o n   in  the  gauge  of  the  m a t e r i a l   e x i t i n g   from  t h e  

l e v e l l e r   as  compared  with  the  input   gauge  o the r   than  tha t   e x p e r i e n c e d  

as  a  r e s u l t   of  the  ' s t r e t c h i n g '   a c t i o n   of  the  t e n s i o n   l e v e l l e r ;   t h e  

t h i c k n e s s   of  the  s t r i p   is  s u b s t a n t i a l l y   un i form  across   i t s   w i d t h .  



1.  A  t e n s i o n   l e v e l l e r   f o r   s t r i p   m a t e r i a l   in  w h i c h   s t r i p   i s  

d r a w n   u n d e r   t e n s i o n   t h r o u g h   a t   l e a s t   one  p a i r   o f   c o -  

- o p e r a t i n g   r o l l s   so  d i s p o s a d   on  o p p o s i t e   s i d e s   o f   t h e  

s t r i p   and  s p a c e d   a p a r t   a l o n g   i t s   l e n g t h   as  t o   b e n d  

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

- o p e r a t i n g   r o l l s   b e i n g   p a r a l l e l   f a c e d   o v e r   a  m a j o r  

p a r t   of   t h e i r   l e n g t h   and  t a p e r e d   a t   one  end  ( 3 a ,   3 b ) ,  

t h e   t a p e r s   l y i n g   a t   o p p o s i t e   e n d s   to   one  a n o t h e r   a n d  

t h e   r o l l s   b e i n g   m o v a b l e   a l o n g   t h e i r   a x e s .  

2.  A  t e n s i o n   l e v e l l e r   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i s e d  

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

t a p e r e d   e n d s   on  t h o s e   r o l l s   l y i n g   on  one  s i d e   o f   t h e  

s t r i p   a l l   f a c i n g   t h e   same  w a y .  

3.  A  t e n s i o n   l e v e l l e r   a c c o r d i n g   to   c l a i m   2,  c h a r a c t e r i s e d  

by  a  b i l l y   r o l l   i n t r o d u c e d   b e t w e e n   a d j a c e n t   p a i r s   o f  

s a i d   c o - o p e r a t i n g   r o l l s .  

4.  A  t e n s i o n   l e v e l l e r   a c c o r d i n g   to   a n y  o n e   of  c l a s s   1  t o   3 

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

h a v i n g   s a i d   t a p e r e d   e n d s   and  a t   l e a s t   one  p a i r   o f   c o -  

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

5.  A  t e n s i o n   l e v e l l e r   a c c o r d i n g   to   a n y  o n e   of   c l a i m s   1  to   4  

c h a r a c t e r i s e d   by  b e i n g   d e s i g n e d   to   p r o c e s s   " f u l l   h a r d "  

s t r i p   m a t e r i a l   as  d e f i n e d   h e r e i n .  

6.  A  t e n s i o n   l e v e l l e r   a c c o r d i n g   to   c l a i m   5  c h a r a c t e r i s e d   i n  

t h a t   t h e   t a p e r e d   r o l l s   a r e   d e s i g n e d   and  d i m e n s i o n e d   t o  

p r o c e s s   s t r i p   h a v i n g   w i d t h s   l y i n g   b e t w e e n   1600   mm  and  600  mm. 

7.  A  t e n s i o n   l e v e l l e r   a c c o r d i n g   to   c l a i m   5  or  c l a i m   6 ,  

c h a r a c t e r i s e d   by  b e i n g   d e s i g n e d   to  p r o c e s s   s t r i p   h a v i n g   a  

g a u g e   b e t w e e n   0 . 2   mm  and  1 . 7 5   mm. 
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