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©  Method  of  coil  coating  a  strip  of  blackplate  or  a  substrate  based  on  blackplate  intended  for  use  in  the  manufacture  of  cars 
and/or  can  parts. 

©  In  the  coil  coating  of  an  organic  material  coating  layer  10  r  
.onto  a  strip  of  blackplate  or  substrate  based  on  blackplate 
intended  for  use  in  the  manufacture  of  cans  and/or  can  parts, 
e.g.  drawn  and  wall-ironed  cans  or  deep  drawn  cans,  a 
screen  printing  process  is  used  to  obtain  an  even,  continuous 
coating  layer.  The  strip  moves  at  a  speed  of  20  to  500  m/min. 
and  the  material  is  applied  at  a  dry  coating  weight  in  the 
range  1  to  15  g/m2.  Use  of  screen  printing  permits  low  dry 
coating  weights,  and  the  coating  weight  obtained  is  largely  5  " 
independent  of  the  strip  speed  and  the  viscosity  of  the 
applied  material.  The  screen  printing  cylinder  may  apply  the  "e 
material  to  an  applicator  roll,  which  transfers  it  to  the  strip.  **  -  x 
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The  i n v e n t i o n   r e l a t e s   to   a  m e t h o d   of  c o i l   c o a t i n g  

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

b l a c k p l a t e   or  a  s u b s t r a t e   b a s e d   on  b l a c k p l a t e  

i n t e n d e d   f o r   use   in  t he   m a n u f a c t u r e   of   cans   a n d / o r  

can  p a r t s ,   e . g .   d r a w n  a n d   w a l l - i r o n e d   c a n s   or  d e e p  

d r a w n   c a n s .  

B l a c k p l a t e   in   t h i s   c o n n e c t i o n   m e a n s   c o l d  

r o l l e d ,   a n n e a l e d   and  t e m p e r   r o l l e d   p a c k i n g   s t e e l ,  

u s u a l l y   in  t he   r a n g e   0 .1   to   0 . 5  m m   t h i c k .   P r o p o s a l s  

have   a l r e a d y   been   made  f o r   m a n u f a c t u r i n g   c a n s   f r o m  

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

e x a m p l e ,   U S - A - 4 0 3 2 6 7 8   p r o p o s e s   m a n u f a c t u r i n g   a  d r a w n  

and  w a l l - i r o n e d   can  f rom  b l a c k p l a t e   c o a t e d   w i t h   a  

t h e r m o s e t t i n g   r e s i n .   The  m a t e r i a l   n o r m a l l y   u s e d   f o r  

s u c h   c a n s   i s   t i n p l a t e .  

The  p r e s e n t   a p p l i c a n t s   have   r e a l i s e d ,   from  a  

t e c h n o - e c o n o m i c   s t u d y ,   t h a t   in   o r d e r   to   a r r i v e   at   a n  

a c c e p t a b l e   p r i c e   f o r   t he   c o a t e d   s t r i p ,   t h e  

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



c o n d i t i o n s :  

1.  B e c a u s e   of  t he   h i g h   raw  m a t e r i a l   c o s t s   of  t h e  

o r g a n i c   c o a t i n g   m a t e r i a l ,   a  t h i n   l a y e r   o f  

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

w e i g h t   in   t h e   r a n g e   of   1  to   15  g / m 2 ,   a n d  

2.  The  b l a c k p l a t e   s h o u l d   be  c o i l   c o a t e d ,   a t   a  

s t r i p   s p e e d   p r e f e r a b l y   in   t h e   r a n g e   of   100  t o  

500  m / m i n .  

H i g h   s t r i p   s p e e d s   of  t h i s   o r d e r   a r e   f o u n d   i n  

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

H o w e v e r ,   t h i s   p l a t i n g   t e c h n i q u e   i s   n o t   a v a i l a b l e   f o r  

c o a t i n g   w i t h   an  o r g a n i c   m a t e r i a l .  

In   known  l i n e s   f o r   c o a t i n g  w i t h   an  o r g a n i c  

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

r o l l e d   s t r i p ,   w h i c h   has   a  g a u g e   o f   more   t h a n   0 . 5   mm 

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

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

of   up  t o   a b o u t   100  m e t r e s   pe r   m i n u t e   a r e   u s e d .   I n  

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

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

s m o o t h   r o l l s ,   an  a p p l i c a t i o n   s y s t e m   i s   u s e d   in   w h i c h  

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

" l i c k i n g   r o l l "   from  a  p a n ,   and  t r a n s f e r r e d   to   t h e  

s t r i p   by  m e a n s   of  a  s m o o t h   " a p p l i c a t i o n   r o l l " .   T h u s  

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



t e c h n i q u e .   I t   has  b e e n   shown   t h a t   t h i s   a p p l i c a t i o n  

s y s t e m   i s   u n s u i t a b l e   a t   a  h i g h   s t r i p   s p e e d .  

The  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   t o  

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

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

t e c h n i c a l l y   a c c e p t a b l e   a t   t h e   r e q u i r e d   s t r i p   s p e e d  

and  t h e   r e q u i r e d   l a y e r   t h i c k n e s s .  

The  i n v e n t i o n   c o n s i s t s   in   t h e   use   o f   s c r e e n  

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

c o a t i n g   m a t e r i a l ,   e . g .   m a t e r i a l   c o n t a i n i n g   a  

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

d r y   c o a t i n g   w e i g h t   in   t h e   r a n g e   1  to   15  g/m2  w i t h  

t h e   s t r i p   s p e e d   b e i n g   in   t h e   r a n g e   20  to   500  m e t r e s  

pe r   m i n u t e .   The  c o n t i n u o u s   l a y e r   may  be  of   e v e n  

t h i c k n e s s ,   but   p r e d e t e r m i n e d   t h i c k n e s s   v a r i a t i o n   m a y  

be  e m p l o y e d .  

S c r e e n   p r i n t i n g   i s   known  f o r   t he   p r i n t i n g   o f  

s t r i p s   of  p a p e r   and  t e x t i l e s   w i t h   i n k   or   p a i n t ,   t h e  

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

a p a r t   r e g i o n s ,   e . g .   in   t h e   f o r m   of  d o t s .   In  k n o w n  

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

f o r c e d   t h r o u g h   p e r f o r a t i o n s   or   d u c t s   f rom  t he   i n s i d e  

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

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

to   t h e   l o c a t i o n s   of  t he   d u c t s .  



I t   i s   t h o u g h t   s u r p r i s i n g   to   u se   s c r e e n  

p r i n t i n g   f o r   a  c o m p l e t e l y   d i f f e r e n t   a p p l i c a t i o n ,  

n a m e l y   t h e   c o i l   c o a t i n g   of  b l a c k p l a t e ,   a t   h i g h   s p e e d   a n d  

w i t h   an  e x t r e m e l y   low  c o a t i n g   w e i g h t ,   w i t h   a  

c o n t i n u o u s   l a y e r   o f   c o a t i n g   m a t e r i a l .  

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

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

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

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

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

so  much  t h a t   a  t h i n ,   c o n t i n u o u s   l a y e r   of  c o a t i n g  

m a t e r i a l   i s   o b t a i n e d .   The  s p a c e d - a p a r t   c o n d i t i o n   o f  

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

l o n g e r   be  f o u n d  o n   t h e   c o a t e d   b l a c k p l a t e ;   a  c o h e r e n t  

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

e v e n ,   i . e .   w i t h   a  s u b s t a n t i a l l y   c o n s t a n t   c o a t i n g  

w e i g h t .  

One  m a j o r   a d v a n t a g e   o f   t h e   u se   of   s c r e e n  

p r i n t i n g   f o r   c o a t i n g   b l a c k p l a t e   i s ,   as  w i l l   b e  

e x p l a i n e d   in   g r e a t e r   d e t a i l   l a t e r ,   t h a t   t h e   c o a t i n g  

w e i g h t   o f   t h e   c o a t i n g   m a t e r i a l   a f t e r   a p p l i c a t i o n   c a n  

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

c o a t i n g ,   and  o f   t h e   v i s c o s i t y   of   t he   c o a t i n g  

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

w e i g h t   i s   o b t a i n e d   s i m p l y .   T h i s   i s   a p p a r e n t l y   a  . 



c o n s e q u e n c e   of  the   s m a l l   d u c t s   in   t h e   s c r e e n  

p r i n t i n g   c y l i n d e r ,   by  w h i c h   a  k i n d   of  v o l u m e t r i c  

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

l a r g e l y   i n d e p e n d e n t   of  the   s t r i p   s p e e d   and  v i s c o s i t y  

of   the   c o a t i n g   m a t e r i a l .  

A n o t h e r   a d v a n t a g e ,   as  w i l l   a l s o   be  e x p l a i n e d  

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

b l a c k p l a t e  w i t h   an  e x t r e m e l y   low  c o a t i n g  w e i g h t   c a n  

be  o b t a i n e d .  

A  f u r t h e r   a d v a n t a g e   i s   t h a t   t h e   c o a t i n g   c a n  

be  c a r r i e d   ou t   at   an  e x t r e m e l y   h i g h   s t r i p   s p e e d .  

The  l a y e r   of   c o a t i n g   m a t e r i a l   can  be  a p p l i e d  

to  b l a c k p l a t e   f rom  w h i c h   t h e r e a f t e r   d r awn   and  w a l l -  

i r o n e d   or  d e e p - d r a w n   c a n s ,   f o r   e x a m p l e ,   a r e   to   b e  

m a n u f a c t u r e d .  M o r e   g e n e r a l l y ,   h o w e v e r ,   the   l a y e r   o f  

c o a t i n g   m a t e r i a l   can  a l s o   be  a p p l i e d   to   a  s u b s t r a t e  

of  b l a c k p l a t e  w h i c h ,   i n  a d d i t i o n   to   t h e   b l a c k p l a t e  

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

p r o v i d e d   w i t h   a  p r e - a p p l i e d   l a y e r   of  a n o t h e r  

m a t e r i a l ,   w h i c h   l a y e r   f o r m s   an  i n t e r m e d i a t e   l a y e r  

a f t e r   f i n a l   c o a t i n g .   One  e x a m p l e   of  such   a  

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

( E l e c t r o l y t i c   Chromium  C h r o m i u m - o x i d e   S t e e l ) .  

C o a t e d   ECCS  i s   f r e q u e n t l y   u s e d   f o r   t h e   m a n u f a c t u r e  

of  can  l i d s .  



More  g e n e r a l l y   t h e   c o a t i n g   m a t e r i a l   can  b e  

a p p l i e d   to   c o n v e r s i o n   l a y e r s ,   s u c h   as  f o r   e x a m p l e   a  

l a y e r  o f   p h o s p h a t e ,   and  to   m e t a l   l a y e r s ,   e . g .   of   t i n  

( S n ) ,   c h r o m i u m   ( C r ) ,   n i c k e l   ( N i )   and   i r o n   ( F e ) ,   a n d  

a l l o y s   and   c o m b i n a t i o n s   t h e r e o f .  

The  c o a t i n g   m a t e r i a l   a p p l i e d   may  be  d i s s o l v e d  

p r e f e r a b l y   i n   an  o r g a n i c   s o l v e n t ,   and  may  a l s o   b e  

d i l u t e d   by  m e a n s   of   t h i n n i n g   a g e n t   ( d i l u e n t ) .   T h e  

c o a t i n g   m a t e r i a l   to  be  a p p l i e d   may  a l s o   be  w a t e r -  

b a s e d ,   t h e   w a t e r   a c t i n g   as  t h e   c a r r i e r   of  t h e  

c o a t i n g   m a t e r i a l .   In   a l l   t h e s e   c a s e s   t h e  

s o l v e n t / d i l u e n t   or  t h e   w a t e r   may  be  d r i v e n   o f f   b y  

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

o b t a i n   a  d r y   l a y e r   o f   c o a t i n g   m a t e r i a l   w i t h   a  

c o r r e s p o n d i n g   d r y   c o a t i n g   w e i g h t .  

The  d r y   c o a t i n g   w e i g h t   d e p e n d s   on  t h e  

i n t e n d e d   u s e   of   t he   c o a t e d   b l a c k p l a t e .   For   d r a w n  

and  w a l l - i r o n e d   c a n s ,   a  d r y   c o a t i n g   w e i g h t   of  5  g / m 2  

or   l e s s   w i l l   be  s u f f i c i e n t .   Fo r   d e e p - d r a w n   c a n s ,  

h o w e v e r ,   w h e r e   t h e   p r e - c o a t   i s   a l s o   t h e   f i n a l   c o a t ,  

a  d r y   c o a t i n g   w e i g h t   of   up  to   15  g /m2  may  b e  

s p e c i f i e d .  

I f   t h e   b l a c k p l a t e   i s   c o i l   c o a t e d ,   t h e   c o i l e d  

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

upon   u n c o i l i n g .  



The  s t r i p   s p e e d   d u r i n g   c o a t i n g   s h o u l d  

p r e f e r a b l y   be  in  the   r a n g e   of  100  to   450  m / m i n ,   a n d  

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

p r e f e r a b l y   be  in   t he   r a n g e   of  2  t o  1 0   g / m 2 .  

A  s m o o t h   a p p l i c a t o r   r o l l   s h o u l d   p r e f e r a b l y   b e  

u s e d   b e t w e e n   t he   s t r i p   and  t he   s c r e e n   p r i n t i n g  

c y l i n d e r .   The  s m a l l   p o i n t s   or  b l o b s   of  c o a t i n g  

m a t e r i a l   a r e   t h e n   f i r s t   d e p o s i t e d   on  to   t h e  

a p p l i c a t o r   r o l l   by  t he   s c r e e n   p r i n t i n g   c y l i n d e r ,   a n d  

may  r u n   t o g e t h e r   ( c o a l e s c e )   to   some  e x t e n t   b e f o r e  

b e i n g   t r a n s f e r r e d   to  t h e   b l a c k p l a t e .  

S c r e e n   p r i n t i n g   may  be  u s e d   to   a p p l y   a  l a y e r  

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

s u r f a c e   of   t he   s t r i p .   The  c o a t i n g   m a t e r i a l   m a y  

a l t e r n a t i v e l y   be  a p p l i e d   in   a  p a t t e r n   on  t h e   s t r i p  

s u r f a c e ,   in  a c c o r d a n c e   w i t h   t h e   p a r t s   to  be  t a k e n  

f rom  t he   s t r i p   l a t e r   f o r   t h e   can  p r o d u c t i o n .   In  t h e  

l a t t e r   c a s e   t h e   s t r i p   s u r f a c e   b e t w e e n   t h e   p a t t e r n  

r e g i o n s   may  be  c o a t e d   w i t h   an  e x t r a   t h i n   l a y e r   o f  

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

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

D i s c s ,   s o - c a l l e d   b l a n k s ,   f o r   e x a m p l e ,   a r e  

t a k e n   f rom  t h e   s t r i p   t h u s   c o a t e d ,   f rom  w h i c h   c a n s   o r  

l i d s   f o r   t hem  a re   m a n u f a c t u r e d .  

A l t h o u g h   t he   s t r i p   can  be  c o a t e d   on  one  s i d e -  



o n l y ,   t h e   s t r i p   s h o u l d   p r e f e r a b l y   be  c o a t e d   on  b o t h  

s i d e s   in   one  o p e r a t i o n   by  s c r e e n   p r i n t i n g   p r o c e s s e s  

in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n .   In  t h i s   w a y  

c o a t e d   m a t e r i a l   i s   m a n u f a c t u r e d   in   an  e f f i c i e n t   w a y .  

The  s t r i p   can  be  c o a t e d   w i t h   c o a t i n g   w e i g h t s   w h i c h  

d i f f e r   on  t h e   two  s i d e s   o f   t h e   s t r i p ,   a c c o r d i n g   t o  

t h e   d e s i r e d   c o a t i n g   w e i g h t   on  t h e   i n s i d e   and  o u t s i d e  

o f   t h e   c a n .  

The  s t r i p   may  be  c o a t e d   w i t h   c o a t i n g  

c o m p o s i t i o n s   w h i c h   d i f f e r   on  t h e   two  s i d e s   of   t h e  

s t r i p .   In  t h i s   c a s e ,   t h e  c o a t i n g   c o m p o s i t i o n   m a y  

d i f f e r   i n   t h e   t y p e   o f   c o a t i n g   m a t e r i a l ,   in   t h e  

q u a n t i t y   o f   s o l v e n t / d i l u e n t   ( t h i n n e r )   e t c .  

E m b o d i m e n t s   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   w i t h   r e f e r e n c e   to   t h e   d r a w i n g ,   in  w h i c h : -  

F i g u r e   1  s h o w s   d i a g r a m m a t i c a l l y   a  p r o c e s s   f o r  

c o i l   c o a t i n g   o f   b l a c k p l a t e   e m b o d y i n g   t h e   i n v e n t i o n .  

F i g u r e   2  s h o w s   d i a g r a m m a t i c a l l y   a  k n o w n  

r o l l e r   c o a t i n g   u n i t .  

F i g u r e s   3A  and  3B  show  d i a g r a m m a t i c a l l y   a  

u n i t   f o r   d i r e c t   and  i n d i r e c t   s c r e e n   p r i n t i n g  

r e s p e c t i v e l y ,   s u i t a b l e   f o r   u s e   in   t h e   p r o c e s s  

i l l u s t r a t e d   in   F i g u r e   1 .  

F i g u r e s   4A  to  4D  i n c l u s i v e l y   a r e   g r a p h s   o f  

t e s t   r e s u l t s   o b t a i n e d   in   c o a t i n g   p r o c e s s e s .  



In  t he   e m b o d i m e n t   of  the   i n v e n t i o n ,  

s c h e m a t i c a l l y   shown  in  F i g u r e   1,  a  c o l d - r o l l e d   s t e e l  

s t r i p   1  i s   u n c o i l e d   f rom  a  c o i l   2  and  fed   to   a t  

l e a s t   one  s c r e e n   p r i n t i n g   u n i t   3  a n d / o r   4,  by  w h i c h  

t h e   s t r i p   i s   c o a t e d   u n d e r n e a t h   a n d / o r   on  t o p .   By 

h e a t i n g   in   a  f u r n a c e   5,  the   c o a t i n g   i s   t h e n   d r i e d ,  

t h e   s o l v e n t   of  the   c o a t i n g   and  t h e   l i k e   b e i n g  

r e m o v e d   f rom  the   a p p l i e d   l a y e r   or   l a y e r s   of  c o a t i n g ,  

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

i s   c u r e d .   F i n a l l y   t h e   s t r i p   1  i s   c o i l e d   i n t o   a  c o i l  

6 .  

F i g u r e   2  shows   a  r o l l e r   c o a t i n g   u n i t ,   k n o w n  

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

in   c i v i l   e n g i n e e r i n g ,   c o m p r i s i n g   a  s m o o t h   p i c k - u p  

r o l l   7  d i p p i n g   i n t o   t h e   c o a t i n g   m a t e r i a l   in  a  pan  8 .  

A  d o c t o r   b l a d e   9  s c r a p e s   o f f   e x c e s s  o f   c o a t i n g  

m a t e r i a l   p i c k e d   up  by  t he   r o l l   7.  The  m a t e r i a l   i s  

t r a n s f e r r e d   f rom  the   p i c k - u p   r o l l   7  to   t h e   p a s s i n g  

s t r i p   1  by  an  a p p l i c a t o r   r o l l   12.  A  b a c k i n g   r o l l   13 

i s   p r o v i d e d   on  t h e   o t h e r   s i d e   o f   t he   s t r i p .  

In  c o n t r a s t ,   the   i n v e n t i o n   e m p l o y s   a  s c r e e n  

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

The  c o a t i n g   u n i t   u s e d   in   t h e   i n v e n t i o n   may  b e  

a  u n i t   f o r   d i r e c t   s c r e e n   p r i n t i n g ,   see   F i g u r e   3A,  

c o m p r i s i n g   a  p e r f o r a t e d   r o t a r y   s c r e e n   c y l i n d e r   10 



and  a  d o c t o r   b l a d e   11  w i t h i n   t h e   c y l i n d e r   f o r  

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

( p e r f o r a t i o n s )   o n t o   t h e   s t r i p   1.  The  m a t e r i a l   i s  

s u p p l i e d   t o   t h e   i n t e r i o r   o f   t h e   c y l i n d e r .  

The  d i s c r e t e   p o r t i o n s   o f   c o a t i n g   m a t e r i a l  

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

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

i n t o   a  c o n t i n u o u s   a n d ,   a t   l e a s t   l o c a l l y ,   e v e n  

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

p o s s i b l y   c u r e d ,   as  d e s c r i b e d   a b o v e .  

A l t e r n a t i v e l y ,   i n d i r e c t   s c r e e n   p r i n t i n g   m a y  

be  u s e d ,   s e e   F i g u r e   3B.  I n   t h i s   c a s e   an  a p p l i c a t o r  

r o l l   12  o f   a  w e a r   r e s i s t a n t   s y n t h e t i c   m a t e r i a l   s u c h  

as   r u b b e r ,   i s   s u i t a b l y   a r r a n g e d   b e t w e e n   t h e  

p e r f o r a t e d   c y l i n d e r   10  and   t h e   s t r i p   1.  In  t h i s  

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

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

o u t   b e f o r e   t h e y   a r e   a p p l i e d   to   t h e   s t r i p ,   and  m a y  

p a r t l y   c o a l e s c e   on  t h e   a p p l i c a t o r   r o l l .  

I n  b o t h   c a s e s ,   t h e   s t r i p   i s   s u p p o r t e d   by  a  

b a c k - u p   r o l l   13  a t   t h e   l o c a t i o n   of   t he   c o a t i n g  

u n i t s .  

Two  c o a t i n g   u n i t s   f o r   t h e   two  s i d e s   may  b e  

a r r a n g e d   one   b e h i n d   t h e   o t h e r   i n   t h e   d i r e c t i o n   o f  

s t r i p   t r a n s p o r t ,   as   s h o w n   i n   F i g u r e   1,  bu t   t h e y   m a y -  



a l t e r n a t i v e l y   be  o p p o s i t e   e a c h   o t h e r   ( n o t   s h o w n ) .  

In  t h i s   c a s e   t h e   s t r i p   i s   s u p p o r t e d   by  t he   o p p o s e d  

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

F i g u r e   1  shows   d i a g r a m m a t i c a l l y   a  l i n e a r  

s t r i p   p a t h ;   in  p r a c t i c e   an  S - s h a p e d   s t r i p   p a t h   i s  

f r e q u e n t l y   u s e d   in   s c r e e n   p r i n t i n g .  

U s i n g   a  c o a t i n g  l i n e   of   the   t y p e   shown  i n  

F i g u r e   1,  w i t h   r o l l e r   p r i n t i n g   and  s c r e e n   p r i n t i n g  

t he   f o l l o w i n g   t e s t s   were   c a r r i e d   o u t :  

-  c o a t i n g   by  r e v e r s e   r o l l e r   c o a t i n g  

-  c o a t i n g   by  f o r w a r d   r o l l e r   c o a t i n g  

-  d i r e c t   c o a t i n g   by  means   of  s c r e e n   p r i n t i n g  

-  i n d i r e c t   c o a t i n g   by  means   of  s c r e e n   p r i n t i n g .  

With   f o r w a r d   r o l l e r   c o a t i n g   t h e   s t r i p   1  a n d  

a p p l i c a t o r   r o l l   12  move  in   t h e   same  d i r e c t i o n   a s  

shown  in  F i g u r e   2.  Wi th   r e v e r s e   r o l l e r   c o a t i n g   t h i s  

r e l a t i v e   m o v e m e n t   i s   r e v e r s e d .  

The  t e s t   r e s u l t s   a r e   s u m m a r i s e d   in  t h e  

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

of  t he   d ry   l a y e r   p r o d u c e d   and  t h e   v i s c o s i t y   of  t h e  

c o a t i n g   m a t e r i a l .  







The  t e s t   r e s u l t s   a r e   r e p r o d u c e d   in   F i g u r e   4 

g r a p h i c a l l y .   In   t h e s e   g r a p h s   t h e   s t r i p   s p e e d   i s  

p l o t t e d   a l o n g   t h e   h o r i z o n t a l   a x i s   and  t h e   c o a t i n g  

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

F i g u r e   4A  and  4B  p r e s e n t   t h e   r e s u l t s   of   t h e  

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

t h a t   when  c o a t i n g   by  t h i s   m e t h o d   t h e   c o a t i n g   w e i g h t  

i n c r e a s e s   w i t h   b o t h   s t r i p   s p e e d   and  v i s c o s i t y .  

V a r i a t i o n s   of   c o a t i n g   w e i g h t   a r i s i n g   f r o m   v a r i a t i o n s  

of   s t r i p   s p e e d   and   v i s c o s i t y   a r e   d i f f i c u l t   t o  

c o n t r o l .   C o m p l i c a t e d ,   e x p e n s i v e   c o n t r o l   of  t h e  

c o a t i n g   s y s t e m   i s   r e q u i r e d .   D u r i n g   t h e   t e s t s   t h e  

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

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

t h e   c o a t i n g   a p p l i c a t i o n   s y s t e m   a t   250  m / m i n .   E v e n  

i f   t h i s   d i f f i c u l t y   c o u l d   be  e l i m i n a t e d   by  m o d i f y i n g  

t h e   d e s i g n ,   a  r a n g e   o f   h i g h   c o a t i n g   w e i g h t s   i s   s t i l l  

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

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

v i s c o s i t y   o f   t he   c o a t i n g   m a t e r i a l ,   by  a d d i n g   a  

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

made  more   e x p e n s i v e   by  t h e   a d d i t i o n a l   raw  m a t e r i a l  

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

t h i n n e r ,   and  t h e   e x t r a   i n s t a l l a t i o n   r e q u i r e d   f o r  

p r o c e s s i n g   t h e   e x p e l l e d   t h i n n e r .   M o r e o v e r ,   - 



e n v i r o n m e n t a l   p r o b l e m s   may  a r i s e .   For   t he   a b o v e  

r e a s o n s ,   t h e r e f o r e ,   r o l l e r   c o a t i n g   i s   not   s u i t a b l e  

f o r   t he   a p p l i c a t i o n   in   q u e s t i o n ,   i . e .   c o a t i n g   o f  

b l a c k p l a t e   f o r   can  p r o d u c t i o n .  

F i g u r e   4C  and  4D  p r e s e n t   t he   r e s u l t s   o f  

d i r e c t   and  i n d i r e c t   s c r e e n   p r i n t i n g   r e s p e c t i v e l y .  

Wi th   t h i s   m e t h o d   of  c o a t i n g ,   a  p r a c t i c a l l y  

h o r i z o n t a l   c h a r a c t e r i s t i c   was  f o u n d ,   w i t h   a  m u c h  

l o w e r   v a l u e   f o r   t he   c o a t i n g   w e i g h t   t h a n   w i t h   r o l l e r  

c o a t i n g .   The  c o a t i n g   w e i g h t   i s   a l m o s t   i n d e p e n d e n t  

of   t he   s t r i p   s p e e d   and  v i s c o s i t y   of   the   c o a t i n g  

m a t e r i a l .   By  t h i s   p r i n t i n g   t e c h n i q u e ,   t h e r e f o r e ,   a  

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

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

and  v i s c o s i t y   v a r i a t i o n s .   The  v a l u e   of  t he   c o a t i n g  

w e i g h t   i s   d e t e r m i n e d   b y  t h e  d i m e n s i o n s   and  m e s h  

( p a t t e r n )   o f   t he   d u c t s   in   t h e   s c r e e n   p r i n t i n g  

c y l i n d e r .   As  s h o w n  b y   t h e   t e s t s ,   a  c o a t i n g  m a t e r i a l  

w i t h   a  v e r y   h i g h   v i s c o s i t y   can  be  u s e d   and  v e r y   l o w  

c o a t i n g   w e i g h t s   can  be  o b t a i n e d .   D u r i n g   t h e   s c r e e n  

p r i n t i n g   t e s t s ,   t he   maximum  s p e e d   was  o n l y   1 5 0  

m / m i n .   T h e r e   we re   n o  i n d i c a t i o n s   of  p o s s i b l e  

d i f f i c u l t i e s   a t   h i g h e r   s p e e d s .  



1.  M e t h o d   of   c o i l   c o a t i n g   a  l a y e r   of   o r g a n i c   c o a t i n g  

m a t e r i a l   o n t o   a  s t r i p   o f   b l a c k p l a t e   or   a  s u b s t r a t e  

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

m a n u f a c t u r e   o f   c a n s   a n d / o r   can  p a r t s ,   e . g .  d r a w n   a n d  

w a l l - i r o n e d   c a n s   or  d e e p   d r a w n   c a n s ,   w h e r e i n   a  

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

m a t e r i a l   to   t h e   s t r i p   i n   a  m a n n e r   such   t h a t   a  

c o n t i n u o u s   c o a t i n g   l a y e r   i s   p r o d u c e d ,   t he   s t r i p  

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

i n   t h e   r a n g e   20  to   500  m e t r e s   pe r   m i n u t e ,   and   t h e  

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

c o r r e s p o n d i n g   to   a  d r y   c o a t i n g   w e i g h t   in   t h e   r a n g e   1 

t o   15  g / m 2 .  

2.  U s e ,   in   a  p r o c e s s   of   c o i l   c o a t i n g   a  l a y e r   o f  

o r g a n i c   c o a t i n g   m a t e r i a l   o n t o   a  s t r i p   o f   b l a c k p l a t e  

o r   a  s u b s t r a t e   b a s e d   o n b l a c k p l a t e   i n t e n d e d   f o r  

m a n u f a c t u r i n g   c a n s   a n d / o r   can  p a r t s ,   e . g .   d r a w n   a n d  

w a l l - i r o n e d   c a n s   or  d e e p   d r a w n   c a n s ,   of  a  s c r e e n  

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

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

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

p r i n t i n g   a p p a r a t u s   a t   a  s p e e d   in   t h e   r a n g e   20  t o   5 0 0  

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

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



w e i g h t   in   t he   r a n g e   1  to   15  g / m 2 .  

3.  Me thod   a c c o r d i n g   to   c l a i m   1  w h e r e i n   t h e  

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

4.  Me thod   a c c o r d i n g   to   c l a i m   1  or  c l a i m   3 

w h e r e i n   a  s m o o t h   a p p l i c a t o r   r o l l   t r a n s f e r s   t h e  

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

o n t o   t h e   s t r i p .  

5.  Me thod   a c c o r d i n g   to   a n y  o n e   of   c l a i m s   1,3  a n d  

4  w h e r e i n   in  t h e   s c r e e n   p r i n t i n g   p r o c e s s   t he   c o a t i n g  

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

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

c y l i n d e r ,   and  s a i d   p o r t i o n s   a r e   s u b s e q u e n t l y   u n i t e d  

i n t o   s a i d   c o n t i n u o u s   l a y e r   on  t h e   s t r i p .  

6.  Me thod   a c c o r d i n g   to   c l a i m   5  as  d e p e n d e n t   o n  

c l a i m   3  w h e r e i n   t h e   u n i f i c a t i o n   of  t he   s a i d   d i s c r e t e  

p o r t i o n s   t a k e s   p l a c e   a t   l e a s t   p a r t l y   on  s a i d  

a p p l i c a t o r   r o l l .  

7 .  M e t h o d   a c c o r d i n g   t o   a n y  o n e   of   c l a i m s   1  and  3 

to   6  w h e r e i n   t h e   c o a t i n g   l a y e r   i s   of  even   t h i c k n e s s .  

8.  Me thod   a c c o r d i n g   to   a n y  o n e   o f   c l a i m s   1  and   3 

to  7  w h e r e i n   t he   s t r i p   s p e e d   r e l a t i v e   to   t h e   s c r e e n  

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

100  to   450  m e t r e s   pe r   m i n u t e   and  t h e   s a i d   d r y  

c o a t i n g   w e i g h t   i s  i n   t h e   r a n g e   2  t o   10  g / m 2 .  

9.  M e t h o d   a c c o r d i n g   t o   a n y  o n e   of   c l a i m s   1  and  3 



to  8  w h e r e i n   t h e   s t r i p   i s   c o a t e d   on  b o t h   s i d e s   i n  

one  o p e r a t i o n .  

10.  M e t h o d   a c c o r d i n g   to   c l a i m   9  w h e r e i n   t h e   s t r i p  

i s  c o a t e d   w i t h   d i f f e r e n t   c o a t i n g   w e i g h t s   on  b o t h  

s i d e s   of  t h e   s t r i p .  

11.  M e t h o d   a c c o r d i n g   to   c l a i m   9  or   c l a i m   10 

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

c o m p o s i t i o n s   on  b o t h   s i d e s   of  t h e   s t r i p .  
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