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@  Process  for  producing  pre-coated  metal  sheet. 

  Pre-coated  metal  sheet  for  use  in  the  manufacture  of  bake- 
ware  and  other  products  intended  to  be  used  at  high  tempera- 
tures  is  first  given  a  coating,  on  one  or  both  sides,  of  a  material, 
e.g.  a  lacquer,  polyethylene  sulphonate  or  a  non-stick  material, 
capable  of  withstanding  temperatures  of  at  least  250°C, 
baked  at  350-450°C  to  dry  the  coating,  and  then  has  a  printing 
medium  compatible  with  the  coating  material  applied  to,  and 
cured  on,  the  coating  as  decoration.  The  sheet  may  be  coiled 
between  the  coating  and  decoration  steps,  and  may  be  coiled 
again  after  the  decoration  has  been  cured.  Preferably  the  coat- 
ing  is  applied  by  the  reverse  roll  method  and  the  decoration  is 
printed  on  the  coating  by  the  forward  roll  method. 



T h i s   i n v e n t i o n   r e l a t e s   to   p r e - c o a t e d   m e t a l   s h e e t  

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

o t h e r   p r o d u c t s   i n t e n d e d   f o r   u se   a t   h i g h   t e m p e r a t u r e s ,  

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

f i n i s h   b e f o r e   t h e   s h e e t   i s   u s e d   in   t h e   m a n u f a c t u r e   o f  

s u c h   p r o d u c t s .  

Such  p r e - c o a t e d   m e t a l   s h e e t   i s   u s e d   in   t h e  

p r o d u c t i o n   of   b a k e w a r e   and  o t h e r   p r o d u c t s   by  v a r i o u s  

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

r o l l - f o r m i n g   and  d e e p   d r a w i n g .   I t   a v o i d s   t h e   n e c e s s i t y  

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

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

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

c o a t e d   f i n i s h   and  in  t h e   o b t a i n i n g   of  an  a c c e p t a b l e  

f i n i s h .  

H i t h e r t o   t h e   p r e - c o a t e d   m e t a l   s h e e t   w h i c h   has   b e e n  

p r o d u c e d   f o r   u s e   in   t h e   m a n u f a c t u r e   of   b a k e w a r e   a n d  

o t h e r   p r o d u c t s   i n t e n d e d   f o r   use   a t   h i g h   t e m p e r a t u r e s  

has   had  a  p l a i n   f i n i s h ;   i t   has   n o t   had  p a t t e r n s ,  

p r i n t i n g   or  o t h e r   s u r f a c e   d e c o r a t i o n   on  i t .   T h e  

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

has   a  s u r f a c e   d e c o r a t i o n .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s  

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

h a v i n g   a  s u r f a c e   d e c o r a t i o n   and  s u i t a b l e   f o r   use   in   t h e  

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

u s e .  a t   h i g h   t e m p e r a t u r e s ,   w h i c h   p r o c e s s   c o m p r i s e s   t h e  

s t e p s   of  c l e a n i n g   a  raw  m e t a l   s h e e t ,   a p p l y i n g   to   a t  



l e a s t   one  s u r f a c e   of   t h e   s h e e t   by  r o l l e r   means   a  

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

t e m p e r a t u r e s   of  250°C  or  h i g h e r ,   b a k i n g   t h e   c o a t e d  

s h e e t   a t   a  t e m p e r a t u r e   of  350°C  to  450°C  to  d r y   t h e  

c o a t i n g ,   and  a p p l y i n g   as  a  d e c o r a t i o n   on  t h e   d r i e d  

c o a t i n g   a  p r i n t i n g   med ium  c o m p a t i b l e   w i t h   t h e   c o a t i n g ,  

f o l l o w e d   by  c u r i n g   to   d r y   t h e   p r i n t i n g   medium  a n d  

s u b s e q u e n t   c o o l i n g .  

The  c o a t e d   s h e e t   may  be  p r o d u c e d   in   f l a t   fo rm  b u t  

p r e f e r a b l y   i t   i s   c o i l e d .   By  a p p l y i n g   t h e   c o a t i n g   b y  

t h e   r e v e r s e   r o l l   m e t h o d ,   t h a t   i s   by  h a v i n g   t h e   r o l l e r  

m e a n s   and  s h e e t   m o v i n g   in   o p p o s i t e   d i r e c t i o n s   w h e r e  

t h e y   make  c o n t a c t   f o r   t h e   a p p l i c a t i o n   of   t h e   c o a t i n g   t o  

t h e   s h e e t ,   t h e   d e p o s i t i o n   of   t h e   c o a t i n g   on  t h e   s h e e t  

c an   be  c l o s e l y   c o n t r o l l e d ,   w h i c h   a s s i s t s   in   o b t a i n i n g   a  

good   q u a l i t y   c o a t e d   f i n i s h   on  t h e   s h e e t .   A p p l y i n g   t h e  

c o a t i n g   w i t h o u t   o p p o s i t i o n   of   m o v e m e n t   b e t w e e n   t h e  

r o l l e r   means   and  s h e e t   i s   p o s s i b l e   b u t   t h e   d e p o s i t i o n  

of   t h e   c o a t i n g   on  t h e   s h e e t   may  be  more   d i f f i c u l t   t o  

c o n t r o l .  

The  p r i n t i n g   med ium  may  be  a p p l i e d   by  r o l l e r   m e a n s  

or  p o s s i b l y   by  s i l k   s c r e e n   p r i n t i n g   m e a n s .  

The  c o a t i n g   may  be  a p p l i e d   to   b o t h   s i d e s   of   t h e  

s h e e t .   When  t h e   c o a t i n g   i s   a p p l i e d   to   b o t h   s i d e s   t h e  

p r i n t i n g   med ium  may  a l s o   be  a p p l i e d   to   b o t h   s i d e s   o r  

j u s t   to   one  o f   t h e m ,   d e p e n d i n g   upon   t h e   m a n u f a c t u r e   i n  

w h i c h   t h e   c o a t e d   s h e e t   i s   i n t e n d e d   to   be  u s e d .  

Some  e x a m p l e s   of   s u i t a b l e   m a t e r i a l s   f o r   t h e  

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

s u l p h o n a t e   (PES)  f o r   f l a m e   and  v e r y   h i g h   t e m p e r a t u r e  

r e s i s t a n c e ,   and  n o n - s t i c k   m a t e r i a l s   s u c h   as  F l u o n ,  

Nuon ,   T e f l o n   and  X y l a n   ( r e g i s t e r e d   t r a d e   m a r k s ) .  



D i f f e r e n t   c o a t i n g   m a t e r i a l s   may  be  u s e d   on  t h e   t w o  

s i d e s   of   t h e   s h e e t .   For   e x a m p l e ,   f o r   u se   in  t h e  

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

s h e e t   w h i c h   w i l l   be  a t   t h e   e x t e r i o r   of   a  p r o d u c t   may  b e  

c o a t e d   w i t h   PES  and  t h e   o p p o s i t e   s i d e   may  be  c o a t e d  

w i t h   a  n o n - s t i c k   m a t e r i a l .  

The  c o a t i n g   may  be  o p a q u e ,   t r a n s l u c e n t   o r  

m e t a l l i c .  

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

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

w h i c h   t h e   c o a t e d   s h e e t   may  be  s u b j e c t e d   in  t h e  

m a n u f a c t u r e   of   a  p r o d u c t .   PES  and  t h e   n o n - s t i c k  

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

deep   d r a w i n g   o p e r a t i o n s .   For   e x t r e m e   c o n d i t i o n s   o f  

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

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

f rom  t h e   c o a t e d   s h e e t   i s   p a r t i c u l a r l y   c r i t i c a l   a  

p r o t e c t i v e   s t r i p p a b l e   f i l m ,   f o r   e x a m p l e   o f  

p o l y e t h y l e n e ,   may  be  a p p l i e d   to   t h e   c o a t e d   s h e e t   a f t e r  

t h e   p r i n t i n g   medium  has   b e e n   a p p l i e d .   T h a t   f i l m   w i l l  

be  r e m o v e d   a f t e r   t h e   p r o d u c t   has   b e e n   f o r m e d .  

The  p r i n t i n g   medium  w h i c h   i s   a p p l i e d   to   t h e  

c o a t i n g   m u s t   be  c o m p a t i b l e   w i t h   t h e   c o a t i n g   m a t e r i a l .  

G e n e r a l l y   i t   w i l l   c o n t a i n   t h e   same  b a s e   c o n s t i t u e n t   a s  

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

c o n s t i t u e n t   and  of   s o l v e n t   and  p i g m e n t   w i l l   v a r y   t o  

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

r o l l e r   m e a n s .  

T y p i c a l l y   t h e   c o a t i n g   w i l l   be  a p p l i e d   to  t h e   s h e e t  

to  a  t h i c k n e s s   of   0 . 2 5   to   1 . 0 0   mm  when  t h e   s h e e t   i s   o f  

s t e e l   or  up  to   1.5  mm  i f   t h e   s h e e t   i s   of   a l u m i n i u m ,   a n d  



t h e   p r i n t i n g   med ium  w i l l   be  a p p l i e d   to   a  t h i c k n e s s  

w h i c h   i s   a b o u t   a  q u a r t e r   of   t h a t   of  t h e   c o a t i n g .  

The  s h e e t   may  be  of   m i l d   or   s t a i n l e s s   s t e e l ,  
a l u m i n i u m   or  i t s   a l l o y s ,   or  p o s s i b l y   o t h e r   m e t a l s ,  

i n c l u d i n g   c l a d   m e t a l s   s u c h   as  H i - T o p   or  a l u m i n i z e d  

s t e e l .  

An  e m b o d i m e n t   of   t h e   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   by  way  of   e x a m p l e   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   in   w h i c h ,  

F i g u r e s   1  and  2  a r e   s c h e m a t i c   l a y o u t s  

r e s p e c t i v e l y   of   a  c o i l - c o a t i n g   l i n e   f o r   c a r r y i n g  

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

p r o c e s s   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   and  a  
l i n e   f o r   c a r r y i n g   o u t   t h e   s t a g e   o f   a p p l y i n g   t h e  

p r i n t i n g   med ium  to   t h e   c o a t e d   s t r i p   m e t a l   s h e e t ,  

a n d  

F i g u r e   3  i s   a  p l a n   v i e w   of   a  p o r t i o n   of  t h e  

s t r i p   m e t a l   s h e e t   a f t e r   t h e   p r i n t i n g   med ium  h a s  

b e e n   a p p l i e d   to   i t .  

Fo r   c o n v e n i e n c e   t h e   p r o c e s s   w i l l   be  d e s c r i b e d   a s  

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

a l u m i n i u m   s h e e t   in   s t r i p   f o rm  w h i c h   i s   i n t e n d e d   to   b e  

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

of   w i t h s t a n d i n g   h i g h   t e m p e r a t u r e s   of   250°C  and  h i g h e r .  

R e f e r r i n g   to   F i g u r e   1,  raw  s t e e l   or   a l u m i n i u m  

s t r i p   1,  w h i c h   i n i t i a l l y   i s   in   a  c o i l   2,  i s   wound  o f f  

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

r o l l e r s  3   to   a  d e g r e a s i n g   s t a t i o n  4   a t   w h i c h   a  h o t  

a l k a l i   d e g r e a s i n g   a g e n t   i s   s p r a y e d   on  to   t h e   two  s i d e s  

of   t h e   s t r i p   to   r e m o v e   s o l u b l e   f o r e i g n   m a t t e r .   F r o m  



t h e   d e g r e a s i n g   s t a t i o n   4  t h e   s t r i p   p a s s e s   b e t w e e n  

a b r a s i v e   b r u s h i n g   r o l l e r s   5  w h i c h   r e m o v e   i n s o l u b l e  

c o n t a m i n a n t s   f rom  t h e   s t r i p .   I t   t h e n   p a s s e s   on  to   a  

w a s h i n g   s t a t i o n   6  a t   w h i c h   i t   i s   r i n s e d   w i t h   h o t   w a t e r  

to  wash  away  t h e   a l k a l i   and  c o n t a m i n a n t s   l o o s e n e d   b y  

t h e   b r u s h i n g   r o l l e r s   5.  Nex t   t h e   c l e a n s e d   s t r i p   has   a  

c h e m i c a l   b o n d i n g   a g e n t   ( f o r   e x a m p l e   a  c h r o m a t e )   a p p l i e d  

to  i t   by  r o l l e r s   8  b e f o r e   e n t e r i n g   an  oven   7  w h e r e   a n y  
m o i s t u r e   r e m a i n i n g   on  t h e   s t r i p   i s   d r i v e n   o f f .   F r o m  

t h e   oven   t h e   s t r i p   i s   d i r e c t e d   o v e r   v a r i o u s   r o l l e r s   9 

to  a  c o a t i n g   s t a t i o n   10  a t   w h i c h   c o a t i n g s   a r e   a p p l i e d  

to  b o t h   s u r f a c e s   of   t h e   s t r i p   by  r e s p e c t i v e   s e t s   o f  

a p p l i c a t i n g   r o l l e r s   11  and  12  w h i c h   o p e r a t e   on  t h e  

r e v e r s e   r o l l   m e t h o d .   To  one  s u r f a c e   i s   a p p l i e d   a  

c o a t i n g   of   PES  ( s u c h   as  t h a t   s u p p l i e d   by  C r o w n  

D e c o r a t i v e   P r o d u c t s   L i m i t e d   u n d e r   t h e   name  C r o w n  

Nuon  500  w h i c h   i s   s o l v e n t   b a s e d   and  a v a i l a b l e   in   a  

v a r i e t y   of  c o l o u r s ) ,   and  to  t h e   o t h e r   -a  c o a t i n g   of   a  

n o n - s t i c k   m a t e r i a l   s u c h   as  one  of   t h o s e   p r e v i o u s l y  

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

s t a t i o n   10  t h e   s t r i p   i s   t a k e n   t h r o u g h   a  b a k i n g   oven   13  

a t   a  peak   oven   t e m p e r a t u r e   of  4 0 0 - 4 3 0 ° C   f o r   60  s e c o n d s  

to  d r y   o f f   s o l v e n t s   of   t h e   c o a t i n g s   and  bake   t h e  

c o a t i n g s .   From  t h e   b a k i n g   oven   t h e   c o a t e d   s t r i p   p a s s e s  

t h r o u g h   a  c o o l i n g   s t a t i o n   14  w h e r e   i t   i s   c o o l e d   b y  

w a t e r   j e t s   b e f o r e   b e i n g   t a k e n   t h r o u g h   a  s e r i e s   o f  

r o l l e r s   15  and  b e i n g   wound  b a c k   i n t o   a  c o i l   1 6 .  

Each  of   t h e   c o a t i n g s   on  t h e   s t r i p s   i s   p l a i n   a n d  

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

to  w h i c h   i t   i s   a p p l i e d .  

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

be  had  to   F i g u r e   2  of  t h e   a c c o m p a n y i n g   d r a w i n g s .   T h e  

c o a t e d   s t r i p   i s   s u b s e q u e n t l y   wound  o f f   t h e   c o i l   1 6 ,  

t a k e n   t h r o u g h   t e n s i o n i n g   r o l l e r s   17  and  on  by  way  o f  



o t h e r   g u i d e   r o l l e r s   18  to   a  p r i n t i n g   s t a t i o n   19.  A t  

t h e   p r i n t i n g   s t a t i o n   19  a  p r i n t i n g   medium  i s   a p p l i e d ,  

f o r   e x a m p l e   as  a  d e c o r a t i v e   p a t t e r n ,   to  t h e   PES  c o a t i n g  

of   t h e   s t r i p   by  means   of   a  s u i t a b l y   e m b o s s e d   r o l l e r   20  

w h i c h   o p e r a t e s   on  t h e   f o r w a r d   r o l l   m e t h o d ,   t h a t   i s   i t  

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

t h e   s p e e d   of   t r a v e l   o f   t h e   s t r i p   and  t h e   r o t a t i o n a l  

s p e e d   of  t h e   r o l l e r   b e i n g   s y n c h r o n i s e d   to  e n s u r e   g o o d  

d e f i n i t i o n   in   t h e   p a t t e r n   p r i n t e d   on  t h e   s t r i p .   A 

s u i t a b l e   p r i n t i n g   med ium  i s   t h a t   s u p p l i e d   by  C r o w n  

D e c o r a t i v e   P r o d u c t s   L i m i t e d   u n d e r   t h e   name  C r o w n  

C o i l p r i n t   500 .   From  t h e   p r i n t i n g   s t a t i o n   19  t h e   c o a t e d  

and  p r i n t e d   s t r i p   i s   t a k e n   t h r o u g h   a  c u r i n g   oven   21  

w h e r e   t h e   p r i n t i n g   med ium  i s   c u r e d .   T y p i c a l l y   w h e n  

Crown  C o i l p r i n t   500  i s   a p p l i e d   as  t h e   p r i n t i n g   m e d i u m  

t h e   s t r i p   i s   h e a t e d   in   t h e   c u r i n g   oven   a t   a  p e a k   m e t a l  

t e m p e r a t u r e   o f   4 0 0 - 4 3 0 ° C   f o r   60  s e c o n d s .   Upon  l e a v i n g  

t h e   c u r i n g   o v e n  2 1   t h e   c o a t e d   and  p r i n t e d   s t r i p   i s  

c o o l e d   a t   a  c o o l i n g   s t a t i o n   22  by  w a t e r   j e t s   and  p a s s e d  

r o u n d   a  s e r i e s   of   r o l l e r s   23  b e f o r e   f i n a l l y   b e i n g   w o u n d  

i n t o   a  c o i l   24  a g a i n .  

A  p o r t i o n   of   t h e   c o a t e d   s t r i p   w i t h   t h e   p a t t e r n  

p r i n t e d   on  i t   i s   shown  in   F i g u r e   3.  O t h e r   p a t t e r n s ,   o r  

o t h e r   d e c o r a t i o n ,   may  be  p r i n t e d   on  t h e   c o a t e d   s t r i p ,  

as  d e s i r e d .  

The  r e s u l t a n t   c o a t e d   and  p r i n t e d   s t r i p   i s   r e a d y  

f o r   u s e   in   t h e   m a n u f a c t u r e   of   b a k e w a r e   p r o d u c t s   b y  

known  p r e s s i n g   or  o t h e r   f o r m i n g   o p e r a t i o n s .  

I n s t e a d   of   b e i n g   c o i l e d   b e t w e e n   t h e   c o a t i n g   a n d  

p r i n t i n g   s t a g e s ,   t h e   c o a t e d   s t r i p ,   a f t e r   h a v i n g   b e e n  

p a s s e d   t h r o u g h   t h e   b a k i n g   oven   and  c o o l e d ,   c o u l d   p a s s  

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

of  t h e   p r i n t i n g   m e d i u m ,   and  f rom  t h e r e   t h r o u g h   t h e  



c u r i n g   oven   and  f u r t h e r   c o o l i n g   s t a t i o n   b e f o r e   b e i n g  

wound  i n t o   a  c o i l .  

I f   a  p r o t e c t i v e   s t r i p p a b l e   f i l m   i s   r e q u i r e d   to   b e  

a d d e d   to  t h e   c o a t e d   and  p r i n t e d   s t r i p   b e f o r e   t h e   s t r i p  

is   s u b j e c t e d   to  t h e   p r o d u c t   m a n u f a c t u r i n g   o p e r a t i o n s ,  

t h e   f i l m   may  be  a p p l i e d   to   t h e   s t r i p   by  r o l l e r s   a f t e r  

t h e   c u r i n g   oven   and  t h e   f i n a l   c o o l i n g   s t a t i o n .  



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

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

m a n u f a c t u r e   o f   b a k e w a r e   and  o t h e r   p r o d u c t s   i n t e n d e d   f o r  

u s e   a t   h i g h   t e m p e r a t u r e s ,   c h a r a c t e r i s e d   in   t h a t   i t  

c o m p r i s e s   t h e   s t e p s   of   c l e a n i n g   a  raw  m e t a l   s h e e t   ( 1 ) ,  

a p p l y i n g   to  a t   l e a s t   one  s u r f a c e   of   t h e   s h e e t   by  r o l l e r  

m e a n s   (11,   12)  a  c o a t i n g   of   a  m a t e r i a l   c a p a b l e   o f  

w i t h s t a n d i n g   t e m p e r a t u r e s   o f   250°C  or  h i g h e r ,   b a k i n g  

t h e   c o a t e d   s h e e t   a t   a  t e m p e r a t u r e   of   3 5 0 ° - 4 5 0 ° C   to  d r y  

t h e   c o a t i n g ,   and  a p p l y i n g   as  a  d e c o r a t i o n   on  t h e   d r i e d  

c o a t i n g   a  p r i n t i n g   med ium  c o m p a t i b l e   w i t h   t h e   c o a t i n g ,  

f o l l o w e d   by  c u r i n g   to   d r y   t h e   p r i n t i n g   med ium  a n d  

s u b s e q u e n t   c o o l i n g .  

2.  A  p r o c e s s   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   i n  

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

s u l p h o n a t e .  

3.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   1  or  c l a i m   2 

c h a r a c t e r i s e d   in   t h a t   t h e   raw  m e t a l   s h e e t   (1)  i s   w o u n d  

f rom  a  c o i l   (2)  p r i o r   to   t h e   c l e a n i n g   s t e p ,   and  t h e  

c o a t e d   s h e e t   w i t h   t h e   p r i n t i n g   med ium  a p p l i e d   to  i t   i s  

wound  i n t o   a  c o i l   (24)  a f t e r   t h e   c u r i n g   and  s u b s e q u e n t  

c o o l i n g   s t e p s .  

4.  A  p r o c e s s   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in   t h a t   t h e   c o a t e d   s h e e t   i s   c o o l e d   a n d  

wound  i n t o   a  c o i l   (16)  a f t e r   t h e   b a k i n g   s t e p ,   and  i s  

s u b s e q u e n t l y   wound  o f f   t h a t   c o i l   f o r   t h e   a p p l i c a t i o n   o f  

t h e   p r i n t i n g   m e d i u m .  

5.  A  p r o c e s s   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in   t h a t   in   t h e   s t e p   of  a p p l y i n g   t h e  

c o a t i n g   to  t h e   s h e e t   (I)  t h e   s h e e t   i s   moved  in  a 



d i r e c t i o n   o p p o s i t e   to   t h a t   in  w h i c h   t h e   r o l l e r  

means   (11,   12)  i s   t u r n i n g   as  i t   a p p l i e s   t h e   c o a t i n g   t o  

t h e   s h e e t .  

6.  A  p r o c e s s   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in   t h a t   t h e   p r i n t i n g   med ium  is   a p p l i e d   t o  

t h e   c o a t i n g   by  r o l l e r   means   ( 2 0 ) ,   t h e   s h e e t   b e i n g   m o v e d  

d u r i n g   t h e   s t e p   of   a p p l y i n g   t h e   p r i n t i n g   medium  in  t h e  

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

7  A  p r o c e s s   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

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

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

s h e e t   a f t e r   t h e   p r i n t i n g   med ium  has   b e e n   a p p l i e d   to  t h e  

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

8.  A  p r o c e s s   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in   t h a t   t h e   m e t a l   s h e e t   (1)  i s   s t e e l ,   t h e  

c o a t i n g   i s   a p p l i e d   to   a  t h i c k n e s s   of   0 . 2 5   to   1 . 0 0   mm, 
and  t h e   p r i n t i n g   medium  i s   a p p l i e d   to   a  t h i c k n e s s  

a p p r o x i m a t e l y   25%  t h a t   of   t h e   c o a t i n g .  

9.  A  p r o c e s s   a c c o r d i n g   to   any  of   c l a i m s   1  to   7 

c h a r a c t e r i s e d   in   t h a t   t h e   m e t a l   s h e e t   (1)  i s   a l u m i n i u m ,  

t h e   c o a t i n g   i s   a p p l i e d   to   a  t h i c k n e s s   of   0 . 2 5   t o  

1 .5   mm,  and  t h e   p r i n t i n g   med ium  i s   a p p l i e d   to   a  

t h i c k n e s s   a p p r o x i m a t e l y   25%  t h a t   of   t h e   c o a t i n g .  

10.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   2  or  any  of   c l a i m s   3 

to  9  as  d e p e n d e n t   f rom  c l a i m   2  c h a r a c t e r i s e d   in   t h a t  

t h e   m e t e r i a l   s h e e t   (1)  has   t h e   c o a t i n g   of   a  

p o l y e t h y l e n e   s u l p h o n a t e   a p p l i e d   to   one  s u r f a c e ,   has   a  

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

s u r f a c e ,   and  has   t h e   p r i n t i n g   medium  a p p l i e d   to   t h e  

c o a t i n g   of  p o l y e t h y l e n e   s u l p h o n a t e .  
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