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£4)  Process  for  the  manufacture  of  decorative  laminates. 

A  process  for  the  manufacture  of  a  decorative  laminate 
utilises  a  decorative  laminate  surface  or  overlay  paper 
carrying  a  coating  comprising  a  pigment  and  a  binder.  This 
coating  affords  improved  printability  without  unacceptably 
reducing  absorbency  towards  impregnating  resins.  The 
Gurley  porosity  of  the  coated  paper  is  about  10-70  sec/100 
ml;  and  the  coating  is  present  at  a  dry  coatweight  of  up  to  10 
gm-2,  preferably  2.5  to  3  gm-2.  The  coating  is  preferably 
applied  by  means  of  a  size  press.  Laminate  manufacture 
using  the  paper  is  conventional. 



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

of   d e c o r a t i v e   l a m i n a t e s ,   to   t h e   l a m i n a t e s   so  made  and  t o  

a  p a p e r   f o r   u s e   in  t h e   p r o c e s s .  

D e c o r a t i v e   l a m i n a t e s   a r e   u s e d ,   f o r   e x a m p l e ,   f o r   s u r f a c i n g  

f u r n i t u r e ,   p a r t i c u l a r l y   k i t c h e n   or   o t h e r   f u r n i t u r e   w h e r e  

i t   i s   d e s i r a b l e   t o   h a v e   a  w a t e r - r e s i s t a n t ,   e a s i l y - w i p e a b l e  

s u r f a c e ,   f o r   c o u n t e r   t o p s   in  s h o p s   and  c a f e s   and  f o r  

b u i l d i n g   p a n e l s .   They  may  be  w h i t e   or   c o l o u r e d ,   and  m a y  

be  p l a i n   or   p r i n t e d ,   f o r   e x a m p l e   w i t h   a  w o o d g r a i n   or  o t h e r  

p a t t e r n .   P r i n t i n g   may  be  in   s e v e r a l   c o l o u r s ,   and  i s  

u s u a l l y   e f f e c t e d   by  a  r o t o g r a v u r e   t e c h n i q u e .  

One  w e l l - k n o w n   t y p e   of  d e c o r a t i v e   l a m i n a t e   ( u s u a l l y   k n o w n  

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

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

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

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

o v e r l a y   s h e e t   on  t o p   of   t h e   d e c o r a t i v e   s h e e t   ( t h e   o v e r l a y  

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

l a m i n a t e ,   and  so  d o e s   n o t   mask  t h e   d e c o r a t i v e   s h e e t ) .   A 

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

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

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

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

o t h e r   a m i n o p l a s t   r e s i n   ( t h e   v a r i o u s   s h e e t s   m a k i n g   up  t h e  

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

r e s i n ) .   The  i m p r e g n a t i n g   r e s i n   in  t h e   c a s e   of  t h e  

d e c o r a t i v e   s h e e t   i s   m o s t   commonly   a  m e l a m i n e   f o r m a l d e h y d e  

r e s i n .   In  t h e   f i n a l   i m p r e g n a t e d   s h e e t ,   t h e   r e s i n   i s  

u s u a l l y   p r e s e n t   in   an  a m o u n t   of   t h e   o r d e r   of  100%  w / w .  



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

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

n a t i v e l y ,   h o w e v e r ,   t h e   o v e r l a y   s h e e t   may  c a r r y   t h e   p r i n t  

on  i t s   s u r f a c e   w h i c h   c o n t a c t s   t h e   d e c o r a t i v e   s h e e t .  

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

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

p a p e r .   Such   p a p e r   i s   n o t   of   u n i f o r m   or   p a r t i c u l a r l y  

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

p r i n t i n g .   For   t h i s   r e a s o n , ' i - t   i s   n e c e s s a r y   f o r   t h e :  

d e c o r a t i v e   s h e e t   to   be  s u f f i c i e n t l y   o p a q u e   to   mask  t h e  

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

c o r e   s h e e t ,   and  f o r   i t   to   be  s u i t a b l e   f o r   h i g h   q u a l i t y  

p r i n t i n g .  

In  a n o t h e r   t y p e   of  d e c o r a t i v e   l a m i n a t e   ( u s u a l l y   known  as  a  

l o w - p r e s s u r e   l a m i n a t e ) ,   a  s h e e t   of  c h i p b o a r d   or   s i m i l a r  

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

s h e e t ,   i n s t e a d   of  t h e   c o r e   s h e e t s .   The  d e c o r a t i v e   s h e e t  

in   s u c h   a  l a m i n a t e   s e r v e s   to   m a s k . t h e   c h i p b o a r d   r a t h e r   t h a n  

t h e   c o r e   s h e e t s .   A g a i n ,   i t   i s   n e c e s s a r y   f o r   t h e   d e c o r a -  

t i v e   s h e e t   to   be  o p a q u e   and  to   be  s u i t a b l e   f o r   h i g h   q u a l i t y  

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

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

s h a d e   t h a n   c o r e   s h e e t s   and  h e n c e   i s   more   e a s i l y   m a s k e d .  

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

known  as  p l a s t i c   b a s e   s u r f a c e   p a p e r .   In  a d d i t i o n   to   b e i n g  

o p a q u e   and   s u i t a b l e   f o r   p r i n t i n g ,   i t   mus t   be  a b s o r b e n t   s o  

t h a t   i t   may  e a s i l y   be  i m p r e g n a t e d   w i t h   r e s i n   d u r i n g   a  s i n g l e  

p a s s   t h r o u g h   an  i m p r e g n a t i n g   b a t h ,   w h i c h   t y p i c a l l y   t a k e s  

a b o u t   2 0 s e c .   The  same  a p p l i e s   to   t h e   o v e r l a y   s h e e t   i f   i t   i s  

to   be  p r i n t e d .   The  a b s o r b e n c y   of  p l a s t i c   b a s e   s u r f a c e  

p a p e r ,   as  m e a s u r e d   by  t h e   Klemm  m e t h o d ,   i s   t y p i c a l l y   i n  

t h e   r a n g e   30  to  65  mm/10  min  i f   f o r   u s e   in  a  h i g h - p r e s s u r e  



l a m i n a t e ,   or   in  t h e   r a n g e   25  to   45  mm/10  min  i f   f o r   u s e  

in  a  l o w - p r e s s u r e   l a m i n a t e  ( i n   t h e   Klemm  m e t h o d   a  s t r i p  

of   p a p e r   15  mm  w i d e   i s   s u s p e n d e d   v e r t i c a l l y   w i t h   one  e n d  

in  a  d i s h   of  t h e   l i q u i d   c o n c e r n e d   and  t h e   d i s t a n c e   t h e  

l i q u i d   s o a k s   up  t h e   p a p e r   in  t e n   m i n u t e s   i s   m e a s u r e d ) .  

The  a b s o r b e n c y   of  an  o v e r l a y   s h e e t   i s   t y p i c a l l y   in  t h e  

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

p a p e r   f o r   u se   in   a  h i g h - p r e s s u r e   l a m i n a t e .   T h e  a b s o r b e n c y  

of  p l a s t i c   b a s e   s u r f a c e   p a p e r   may  a l s o   be  q u o t e d . i n   t e r m s  

of   p o r o s i t y   as  m e a s u r e d   b y  a   G u r l e y   p o r o s i t y   t e s t e r ,   s i n c e  

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

P l a s t i c   b a s e   s u r f a c e   p a p e r   t y p i c a l l y   has   a  G u r l e y   p o r o s i t y  

(20  oz)   in  t h e   r a n g e   10  to   25  s e c / 1 0 0   ml  p r e f e r a b l y   2 0  

to   25  s e c / 1 0 0   ml,   i f   f o r   u s e   in  a  h i g h - p r e s s u r e   l a m i n a t e ,  

or   in  t h e   r a n g e   15  to   50  s e c / 1 0 0   ml  i f   f o r   u se   in  a  l o w -  

p r e s s u r e   l a m i n a t e ,   a l t h o u g h   v a l u e s   of  70  s e c / 1 0 0   ml  o r  

more   a r e   a c c e p t a b l e .  

The  r e q u i r e m e n t   f o r   p l a s t i c   b a s e   s u r f a c e   p a p e r   and  o v e r l a y  

p a p e r   to   be  a b s o r b e n t   r e s u l t s   in  a  r e l a t i v e l y   r o u g h   p a p e r  
s u r f a c e   w h i c h   i s   no t   p a r t i c u l a r l y   s u i t a b l e   f o r   h i g h   q u a l i t y  

g r a v u r e   p r i n t i n g .   T h e r e   a r e   two  ma in   p r o b l e m s .   F i r s t ,  

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

p r i n t   c o v e r a g e   f rom  e v e r y   g r a v u r e   c e l l .   S e c o n d ,   t h e  

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

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

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

p a p e r   can  be  p r i n t e d   t o  a   h i g h   s t a n d a r d ,   p r o v i d e d   l a r g e r  

q u a n t i t i e s   of  i n k   a r e   u s e d   t h a n   w o u l d   be  n e e d e d   on  a  

good  p r i n t i n g   s u r f a c e   or   p r o v i d e d   a  l o w e r   a b s o r b e n c y   i s  

a c c e p t a b l e .  

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



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

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

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

s m o o t h n e s s ,   w h i c h   w o u l d   be  a c c e p t a b l e   in   p l a s t i c   b a s e  

s u r f a c e   and  o v e r l a y   p a p e r s ,   b u t   a l s o   by  d e c r e a s i n g   a b s o r -  

b e n c y   to   an  e x t e n t   w h i c h   w o u l d   no t   be  a c c e p t a b l e   in  s u c h  

p a p e r s .   P i g m e n t - c o a t e d   a r t   p a p e r s ,   f o r   e x a m p l e ,   t y p i c a l l y  

have   a  Klemm  a b s o r b e n c y   b e l o w   5  mm/10  m i n u t e s ,   w h i c h   i s  

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

o v e r l a y   p a p e r s .  

H o w e v e r ,   i t   ha s   now  b e e n   f o u n d   t h a t ,   c o n t r a r y   to   p r e v i o u s  

e x p e c t a t i o n s   in  t h e   a r t ,   t h e   p r i n t a b i l i t y   of  p l a s t i c   b a s e  

s u r f a c e   and  o v e r l a y   p a p e r s   can  be  i m p r o v e d   w i t h o u t   u n a c c e p t -  

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

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

a  p i g m e n t   and  a  b i n d e r .  

A c c o r d i n g l y ,   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   in   a  f i r s t  

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

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

c o m p o s i t i o n   c o m p r i s i n g   a  p i g m e n t   and  a  b i n d e r   to   a  s u r f a c e  

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

or   o v e r l a y   p a p e r   to   g i v e   a  c o a t w e i g h t   when  dry   of  up  t o  
10gm-2   on  s a i d   s u r f a c e ,   t h e   r e s u l t i n g   c o a t e d   p a p e r   h a v i n g  

a  G u r l e y   p o r o s i t y   (20  oz)   of  a b o u t   10  t o   7 0  s e c / 1 0 0   m l ,  

p r i n t i n g   a  d e s i r e d   p a t t e r n   on  s a i d   c o a t e d   s u r f a c e   of  s a i d  

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

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

In  a  s e c o n d   a s p e c 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   a  

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

c o a t i n g   c o m p o s i t i o n   c o m p r i s i n g   a  p i g m e n t   and  a  b i n d e r   on  a  

s u r f a c e   t h e r e o f   a t   a  c o a t w e i g h t   of   up  to   1 0 g m - 2 ,   s a i d   p a p e r  



h a v i n g   a  G u r l e y   p o r o s i t y   of  a b o u t   10  to   70  s e c / 1 0 0   ml  a n d  

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

d i o x i d e   or   b a r i u m   s u l p h a t e .  

In  o r d e r   to   e n s u r e   t h a t   t h e   a b s o r b e n c y   of  t h e   p r e s e n t  

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

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

a t   an  o p t i m u m   l e v e l ,   t h e   c o a t w e i g h t   and  t h e   w e i g h t   r a t i o  

of   p i g m e n t   to   b i n d e r   m u s t   be  c h o s e n   c a r e f u l l y .   T h e  

p r e f e r r e d   dry   c o a t w e i g h t   i s   in  t h e   r a n g e   of  f r o m   2 . 5   t o  
3 g m - 2 .   The  w e i g h t   r a t i o   of  p i g m e n t   t o   b i n d e r   in  t h e  

c o a t i n g   i s   p r e f e r a b l y   in  t h e   r a n g e   5 : 1   to   1 : 1 ,   m o r e  

p r e f e r a b l y   f rom  2 . 5 : 1   to   3 . 5 : 1 .   The  G u r l e y   p o r o s i t y  

(20   o z  )   of  t h e   c o a t e d   p a p e r   i s   p r e f e r a b l y   in  t h e  r a n g e  

20  t o   50  s e c / 1 0 0   m l .  

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

l e s s   t h a n   7,  f o r   e x a m p l e   k a o l i n ,   c a l c i u m   c a r b o n a t e   i n  

p r e c i p i t a t e d   or   g r o u n d   f o r m ,   t i t a n i u m   d i o x i d e  o r  b a r i u m  

s u l p h a t e .   P i g m e n t s   h a v i n g   a  M o h s  h a r d n e s s   g r e a t e r   t h a n   7 ,  

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

s y n t h e t i c   a l u m i n o - s i l i c a t e s   or   s i l i c a   o r   s i l i c a   g e l   m a y  
h o w e v e r   be  u s e d .   The  b i n d e r   may  be  s t a r c h ,   c a s e i n ,  

l a t e x ,   p o l y v i n y l   a l c o h o l   or   an  a m i n o p l a s t   or   o t h e r  c r o s s -  

l i n k i n g   r e s i n .  

P r e f e r a b l y   t h e   l i q u i d   c o a t i n g   c o m p o s i t i o n   c o m p r i s i n g   t h e  

p i g m e n t   and  b i n d e r   i s   a p p l i e d   by  s i z e   p r e s s   t r e a t m e n t ,  

a l t h o u g h   o t h e r   c o a t i n g   t e c h n i q u e s   may  be  u s e d ,   f o r  e x a m p l e  
a i r - k n i f e   c o a t i n g .   I t   w i l l   be  a p p r e c i a t e d   t h a t   s i z e  

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

Once   t h e   d e c o r a t i v e   l a m i n a t e   s u r f a c e   or   o v e r l a y   p a p e r   h a s  

b e e n   c o a t e d   i t   may  be  c a l e n d e r e d   b e f o r e   b e i n g   i m p r e g n a t e d .  



The  p r e s e n t   p l a s t i c   b a s e   s u r f a c e   or   o v e r l a y   p a p e r   e n a b l e s  

an  i m p r o v e m e n t   in  p r i n t   q u a l i t y   to   be  o b t a i n e d   as  a  r e s u l t  

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

of  l e s s   i n k   a b s o r p t i o n .   I t   a l s o   p e r m i t s   a  r e d u c t i o n   i n  

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

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

o b t a i n e d   on  t h e   same  p a p e r   i f   i t   w e r e   n o t   c o a t e d .  

The  i n v e n t i o n   w i l l   now  be  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  

f o l l o w i n g   e x a m p l e s  :  

EXAMPLE  1 

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

1 0 0 g m - 2   was  s i z e   p r e s s   c o a t e d   w i t h   an  a q u e o u s   c o a t i n g  

c o n t a i n i n g   a  m i x t u r e   of  k a o l i n   ( s u p p l i e d   b y  E n g l i s h   C h i n a  

C l a y s   u n d e r   t h e   d e s i g n a t i o n   " S u p r e m e " ) ,   e s t e r i f i e d   s t a r c h  

and   m e l a m i n e - f o r m a l d e h y d e   r e s i n   in   a  w e i g h t   r a t i o   o f  

3 : 1 : 0 . 0 0 1 .   The  c o a t i n g   was  t h e n   d r i e d ,   t h e   d ry   c o a t w e i g h t  

b e i n g   3 g m - 2 .   The  a b s o r b e n c y   of   b o t h   t h e   c o a t e d   and  t h e  

u n c o a t e d   p a p e r   was  f o u n d   to   be  30mm/10  m i n .   The  G u r l e y  

p o r o s i t y   (20  oz)   of   t h e   c o a t e d   p a p e r   was  f o u n d   to   be  24  s e c /  

100  ml,   and  t h a t   of   t h e   u n c o a t e d   p a p e r   was  18  s e c / 1 0 0   m l .  

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

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

u s i n g   a  g r a v u r e   p r i n t i n g   p r o c e s s .   On  e x a m i n a t i o n   of  t h e  

p r i n t e d   p a p e r s ,   i t   w a s ' f o u n d . t h a t   t h e   o p t i c a l   r e f l e c t i v i t y  

of   t h e   u n c o a t e d   p a p e r   ( a s   m e a s u r e d  b y   an  E l r e p h o   o p a c i m e t e r )  

was  20%  w h e r e a s   t h a t   of  t h e   c o a t e d   p a p e r   was  10%.  B o t h  

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

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

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

was  j u d g e d   to  b e  t h e   same  as  t h a t   of  a  l a m i n a t e   c o n t a i n i n g  

u n c o a t e d   p a p e r .  



EXAMPLE  2 

A  s h e e t   of  p l a s t i c   b a s e   s u r f a c e   p a p e r   h a v i n g   a  g r a m m a g e   o f  
1 2 0 g m - 2   was  s i z e   p r e s s   c o a t e d   w i t h   an  a q u e o u s   c o a t i n g  

c o n t a i n i n g   a  m i x t u r e   of   b a r i u m   s u l p h a t e   ( p r e c i p i t a t e d ) ,  

e s t e r i f i e d   s t a r c h   and  m e l a m i n e   f o r m a l d e h y d e   r e s i n   in  a  

w e i g h t   r a t i o   of   3 : 1 : 0 . 0 0 1 .   The  c o a t i n g   was  t h e n   d r i e d  

and  c a l e n d e r e d ,   t h e   d ry   c o a t w e i g h t   b e i n g   7 g m - 2 .   T h e  

G u r l e y   p o r o s i t y   (20  oz)   of   t h e   c o a t e d   p a p e r   was  f o u n d   t o  

be  26  s e c / 1 0 0   ml ,   and  t h a t   of  t h e   u n c o a t e d   p a p e r   w a s  

14  s e c / 1 0 0   m l .  

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

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

of  i nk   u s i n g   a  g r a v u r e   p r i n t i n g   n r o c e s s .   On  e x a m i n a t i o n  

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

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

E l r e p h o   o p a c i m e t e r )   was  20%  w h e r e a s   t h a t   of   t h e   c o a t e d  

p a p e r   was  18%.  B o t h   p a p e r s   a b s o r b e d   a  s u f f i c i e n t  a m o u n t  

of  r e s i n   to   make  s a t i s f a c t o r y   l a m i n a t e s   and  t h e   c o l o u r   o r  

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

t h e  c o a t e d   p a p e r   was  j u d g e d   to   be  t h e   same  as  t h a t   of  a  

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

EXAMPLE  3 

A  s h e e t   of  p l a s t i c   b a s e   s u r f a c e   p a p e r   h a v i n g   a  g r a m m a g e   o f  
120gm-2   was  s i z e   p r e s s   c o a t e d   w i t h   an  a q u e o u s   c o a t i n g  

c o n t a i n i n g  a   m i x t u r e   of  t i t a n i u m   d i o x i d e   ( s u p p l i e d   b y  

B r i t i s h   T i t a n   P r o d u c t s ,   u n d e r   t h e   d e s i g n a t i o n   A L F ) ,  

e s t e r i f i e d   s t a r c h   and   m e l a m i n e   f o r m a l d e h y d e   r e s i n   in  a  

w e i g h t   r a t i o   of  3 : 1 : 0 . 0 0 1 .   The  c o a t i n g   was  t h e n   d r i e d  

and  c a l e n d e r e d ,   t h e   d ry   c o a t w e i g h t   b e i n g   6 . 6 g m  .   T h e  

G u r l e y   p o r o s i t y   (20  oz)   of  t h e   c o a t e d   p a p e r   was  f o u n d   t o  

be  69  s e c / 1 0 0   ml,   and  t h a t   of   t h e   u n c o a t e d   p a p e r   w a s  

14  s e c / 1 0 0   m l .  



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

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

u s i n g   a  g r a v u r e   p r i n t i n g   p r o c e s s .   On  e x a m i n a t i o n   of   t h e  

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

of   t h e   u n c o a t e d   p a p e r   ( a s   m e a s u r e d   by  an  E l r e p h o   o p a c i m e t e r )  

was  20%  w h e r e a s   t h a t   of   t h e   c o a t e d   p a p e r   was  17%.  B o t h  

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

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

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

was  j u d g e d   to   be  t h e   same  as  t h a t   of  a  l a m i n a t e   c o n t a i n i n g  

u n c o a t e d   p a p e r .  

EXAMPLE  4 

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

1 2 0 g m - 2   was  s i z e   p r e s s   c o a t e d   w i t h   an  a q u e o u s   c o a t i n g  

c o n t a i n i n g   a  m i x t u r e   of   c a l c i u m   c a r b o n a t e   ( u n d e r   t h e  

d e s i g n a t i o n   H y d r o c a r b )   e s t e r i f i e d   s t a r c h   and  m e l a m i n e  

f o r m a l d e h y d e   r e s i n   in   a  w e i g h t   r a t i o   of   3 : 1 : 0 . 0 0 1 .   T h e  

c o a t i n g   was  t h e n   d r i e d   and  c a l e n d e r e d ,   t h e   d ry   c o a t w e i g h t  

b e i n g   5 . 5 g m - 2 .   The  G u r l e y   p o r o s i t y   (20   oz)   of   t h e   c o a t e d  

p a p e r   was  f o u n d   to   be  50  s e c / 1 0 0   ml,   and  t h a t   of  t h e  

u n c o a t e d   p a p e r   was  14  s e c / 1 0 0   m l .  

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

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

u s i n g   a  g r a v u r e   p r i n t i n g   p r o c e s s .   On  e x a m i n a t i o n   of   t h e  

p r i n t e d   p a p e r s ,   i t   was  f o u n d   t h a t   t h e   o p t i c a l   r e f l e c t i v i t y  
of   t h e   u n c o a t e d   p a p e r   ( a s   m e a s u r e d   by  an  E l r e p h o   o p a c i m e t e r )  

was  20%  w h e r e a s   t h a t   of   t h e   c o a t e d   p a p e r   was  17%.  B o t h  

p a p e r s   a b s o r b e d   a  s u f f i c i e n t   amoun t   of  r e s i n   to   m a k e  

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

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

w a s   j u d g e d   to   be  t h e   same  as  t h a t   of  a  l a m i n a t e   c o n t a i n i n g  
u n c o a t e d   p a p e r .  



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

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

c o m p o s i t i o n   c o m p r i s i n g   a  p i g m e n t   and  a  b i n d e r   to   a  

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

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

when  d ry   of  up  to   10gm-2   on  s a i d   s u r f a c e ,   t h e   r e s u l t i n g  

c o a t e d   p a p e r   h a v i n g   a  G u r l e y   p o r o s i t y   (20  oz)   of   a b o u t  

10  to   70  s e c / 1 0 0   ml,   p r i n t i n g   a  d e s i r e d   p a t t e r n   o n  

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

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

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

t h e r e f o r   u n d e r   c o n d i t i o n s   e f f e c t i v e   to   c u r e   t h e   r e s i n ,  

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

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

as  c l a i m e d   in   c l a i m   1  w h e r e i n   t h e   c o a t i n g   i s   a p p l i e d  

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

d e c o r a t i v e   l a m i n a t e   s u r f a c e   or  o v e r l a y   p a p e r   a t   a  

c o a t w e i g h t   of  2 . 5   to   3 g m  - 2  

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

as  c l a i m e d   in   c l a i m   1  w h e r e i n   t h e   Klemm  a b s o r b e n c y   o f  

t h e   p l a s t i c   b a s e   s u r f a c e   p a p e r   i s   in  t h e   r a n g e   25  t o  

65  mm/10  m i n .  

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

as  c l a i m e d   in   c l a i m  1   w h e r e i n  

t h e   p i g m e n t   h a s   a  M c h s  h a r d n e s s   of  l e s s   t h a n   7 .  

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

as  c l a i m e d   in   c l a i m   4  w h e r e i n   t h e   p i g m e n t   i s   one  o f  

k a o l i n ,   c a l c i u m   c a r b o n a t e ,   t i t a n i u m   d i o x i d e   or  b a r i u m  

s u l p h a t e .  



6.  A  p r o c e s s   f o r   t h e   m a n u f a c t u r e   of   a  d e c o r a t i v e  

l a m i n a t e   as  c l a i m e d   in  c l a i m   1  w h e r e i n   t h e   w e i g h t  

r a t i o   of  p i g m e n t   to   b i n d e r   i s   in   t h e   r a n g e   5 : 1   t o  

1 : 1 .  

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

as  c l a i m e d   in   c l a i m   6  w h e r e i n   t h e   r a t i o   of  p i g m e n t   t o  

b i n d e r   i s   in  t h e   r a n g e   2 . 5 : 1   to   3 . 5 : 1 .  

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

as  c l a i m e d   in   c l a i m   1  w h e r e i n   t h e   c o a t i n g   i s   a p p l i e d  

by  s i z e   p r e s s   t r e a t m e n t .  

9.  A  p r o c e s s   f o r   m a n u f a c t u r e   of   a  d e c o r a t i v e   l a m i n a t e   a s  

c l a i m e d   in  c l a i m   1  w h e r e i n   t h e   b i n d e r   i s   one  of  s t a r c h ,  

c a s e i n ,   l a t e x ,   p o l y v i n y l   a l c o h o l ,   or   an  a m i n o p l a s t  

o r   o t h e r   c r o s s - l i n k i n g   r e s i n .  

10.  A  d e c o r a t i v e   l a m i n a t e   as  p r o d u c e d   by  t h e   p r o c e s s   a s  

c l a i m e d   in  c l a i m   1 .  

11.   A  d e c o r a t i v e   l a m i n a t e   s u r f a c e   o r   o v e r l a y   p a p e r  

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

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

up  to   10gm-2,  s a i d   p a p e r   h a v i n g   a  G u r l e y   p o r o s i t y   o f  

a b o u t   10  to   70  s e c / 1 0 0   ml  and  s a i d   p i g m e n t   b e i n g  

k a o l i n ,   c a l c i u m   c a r b o n a t e ,   t i t a n i u m   d i o x i d e   or   b a r i u m  

s u l p h a t e .  

12.   A  p a p e r   f o r   u s e   in   t h e   m a n u f a c t u r e   of   a  d e c o r a t i v e  

l a m i n a t e   as  c l a i m e d   in  c l a i m   11  w h e r e i n   s a i d   c o a t i n g  

c o m p o s i t i o n   i s   p r e s e n t   at   a  c o a t w e i g h t   of  2 . 5   t o  
3 g m - 2 .  

13.  A  p a p e r   f o r   u s e   in   t h e   m a n u f a c t u r e   of   a  d e c o r a t i v e  

l a m i n a t e   as  c l a i m e d   in  c l a i m   11  w h e r e i n   t h e   w e i g h t  

r a t i o   of  p i g m e n t   to   b i n d e r   i s   in   t h e   r a n g e   5 :1   to   1 : 1 .  



14.  A  p a p e r   f o r   u s e   in  t h e   m a n u f a c t u r e   of  a  d e c o r a t i v e  

l a m i n a t e   as  c l a i m e d   in   c l a i m   13  w h e r e i n   t h e   w e i g h t  

r a t i o   of   p i g m e n t   to   b i n d e r   i s   in  t h e   r a n g e   2 . 5 : 1   t o  

3 . 5 : 1 .  




	bibliography
	description
	claims
	search report

