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©  Substrate  for  planographic  plate. 
  Disclosed  is  a  substrate  for  planographic  (lithographic) 
plate,  which  comprises  metal  foils  with  thicknesses  of  5  to 
100  µ laminated  on  both  surfaces  of  a  sheet  with  a  thickness 
of  30  to  400  µ,  said  sheet  being  obtained  by  sheet  making  of 
a  modified  polyolefin  composite  material  comprising  100 
parts  by  weight  of  a  modified  polyolefin  resin  graft-modified 
partially  or  wholly  with  an  organic  silane  compound  and  5  to 
150  parts  by  weight  of  mica. 



BACKGROUND  OF  THE  INVENTION 

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

( l i t h o g r a p h i c )   p l a t e   h a v i n g   e x c e l l e n t   p r i n t i n g   a p t i t u d e  

and  p r i n t i n g   r e s i s t a n c e .  

In  g e n e r a l ,   m e t a l s   such   as  a l u m i n u m   or  s t a i n l e s s   s t e e l  

s h e e t s   have   been   e m p l o y e d   as  a  s u b s t r a t e   f o r   p l a n o g r a p h i c  

p l a t e .  

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

s i n g l e   s u b s t a n c e   is  h e a v y   w i t h   poor   w o r k a b i l i t y   and  a l s o  

e x p e n s i v e .  

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

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

r e s i n   s h e e t   has  been   p r o p o s e d   ( J a p a n e s e   P a t e n t   P u b l i -  

c a t i o n   No.  4 1 3 6 2 / 1 9 7 6 ) .  

H o w e v e r ,   t h e   s u b s t r a t e   by  u se   of  o n e - s u r f a c e   m e t a l   f o i l  

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

p l a t e   by  use   of  t h i s   s h e e t   i s   a l s o   p o o r   in  p r i n t i n g  

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

s u i t a b l e   f o r   a  p r i n t i n g   s u b s t r a t e .  



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

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

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

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

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

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

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

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

in  p r i n t i n g   r e s i s t a n c e   in  m u l t i p l e   p r i n t i n g   ( e . g .   m u l t i -  

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

a re   to   be  p r i n t e d ,   and  t h e r e f o r e   l i m i t e d   in  u s e s .  

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t o r s   have   s t u d i e d   i n t e n s i v e l y   t o   p r o v i d e  

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

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

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

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

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

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

f o i l s   w i t h   t h i c k n e s s e s   of  5  to   1 0 0  µ   l a m i n a t e d   on  b o t h  

s u r f a c e s   of   a  s h e e t   w i t h   a  t h i c k n e s s   of  30  t o   400  u,  s a i d  

s h e e t   b e i n g   o b t a i n e d   by  s h e e t   m a k i n g   of   a  m o d i f i e d  

p o l y o l e f i n   c o m p o s i t e   m a t e r i a l   c o m p r i s i n g   100  p a r t s   b y  

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

p a r t i a l l y   or   w h o l l y   w i t h   an  o r g a n i c   s i l a n e   c o m p o u n d   and  5 

to  150  p a r t s   b y  w e i g h t   of  m i c a .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

In  t h e   p r e s e n t   i n v e n t i o n ,   by  u s i n g   a  s h e e t   w i t h   a  

t h i c k n e s s   of   30  to   4 0 0  n   o b t a i n e d   by  s h e e t   m a k i n g   of   a  
m o d i f i e d   p o l y o l e f i n   c o m p o s i t e   m a t e r i a l   c o m p r i s i n g   1 0 0  



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

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

c o m p o u n d   and  5  to  150  p a r t s   by  w e i g h t   of  mica   as  t h e  

r e s i n   s h e e t   to   be  l a m i n a t e d   w i t h   m e t a l   f o i l s ,   p r i n t i n g  
r e s i s t a n c e   and  p r i n t i n g   a p t i t u d e   of  a  s u b s t r a t e   f o r  

p l a n o g r a p h i c   p l a t e   can   be  i m p r o v e d   w i t h o u t   g e n e r a t i o n   o f  

c u r l .  

The  p o l y o l e f i n   r e s i n   to   be  u sed   f o r   o b t a i n i n g   t h e   a b o v e  

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

h o m o p o l y m e r s   of  p r o p y l e n e ,   c r y s t a l l i n e   r andom  or  b l o c k  

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

( e . g .   b u t e n e - 1 ,   p e n t e n e ,   h e x e n e ,   h e p t e n e ,   o c t e n e - 1 ,  

e t c . ) ,   p r o p y l e n e   r e s i n s   such  as  c r y s t a l l i n e   t e r p o l y m e r s  

of   p r o p y l e n e ,   e t h y l e n e   and  o t h e r   a - o l e f i n s ,   e t h y l e n e  

h o m o p o l y m e r s   w i t h   a  d e n s i t y   of  0 . 9 3   g / c m   or  more  a n d  

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

p o l y p r o p y l e n e   r e s i n s .   The  p o l y o l e f i n   r e s i n   t y p i c a l l y  

h a v e   a  m e l t   f l o w   r a t e   i n d e x   (MFR)  of  3  to   30  g  /10   m i n .  

and  may  p r e f e r a b l y   h a v e   a  m e l t   f l o w   r a t e   i n d e x   (MFR)  o f  

0 . 1   to   100  g / 1 0   m i n .   c o r r e s p o n d i n g   to   a  m o l e c u l a r   w e i g h t  

of  a b o u t   7 .0   x  105  to   8 .0   x  104,   r e s p e c t i v e l y .  

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

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

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

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

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

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

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

and  t he   l i k e .   T h e s e   o r g a n i c   s i l a n e   c o m p o u n d s   may  be  u s e d  

e i t h e r   a l o n e   or  as  a  m i x t u r e   of  two  or  more  c o m p o u n d s .  

The  m o d i f i e d   p o l y o l e f i n   r e s i n   to  be  u s e d   in  t h e   p r e s e n t  

i n v e n t i o n   is  p r e p a r e d   by  the   g r a f t   r e a c t i o n   of  a t   l e a s t   a  

p a r t   of  t h e   a b o v e   p o l y o l e f i n   r e s i n s   w i t h   an  o r g a n i c  



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

p e r o x i d e .  

The  a b o v e   o r g a n i c   p e r o x i d e   may  p r e f e r a b l y   be  one   w i t h   a  

one  m i n u t e   h a l f - l i f e   p e r i o d   t e m p e r a t u r e   of  a b o u t   160  t o  

260  °C,   a n d  s u c h   o r g a n i c   p e r o x i d e s   may  i n c l u d e ,   f o r  

e x a m p l e ,   t e r t - b u t y l   p e r o x y i s o p r o p y l   c a r b o n a t e ,   d i - t e r t -  

b u t y l   d i p e r o x y p h t h a l a t e ,   t e r t - b u t y l   p e r o x y a c e t a t e ,   2 , 5 -  

d i m e t h y l - 2 , 5 - d i ( t e r t - b u t y l p e r o x y ) h e x a n e ,   2 , 5 - d i m e t h y l -  

2 , 5 - d i ( t e r t - b u t y l p e r o x y ) h e x y n e - 3 ,   t e r t - b u t y l   p e r o x y -  

l a u r a t e ,   t e r t - b u t y l   p e r o x y m a l e i c   a c i d ,   t e r t - b u t y l  

p e r o x y b e n z o a t e ,   m e t h y l   e t h y l   k e t o n e   p e r o x i d e ,   d i c u m y l  

p e r o x i d e ,   c y c l o h e x a n o n e   p e r o x i d e ,   t e r t - b u t y l   c u m y l  

p e r o x i d e ,   2 , 5 - d i m e t h y l h e x a n e   2 , 5 - d i h y d r o p e r o x i d e   and   t h e  

l i k e .   T h e s e   o r g a n i c   p e r o x i d e s   may  be  u s e d   e i t h e r   s i n g l y  

or   as  a  m i x t u r e   of  two  or  more  c o m p o u n d s .  

The  m o d i f i e d   p o l y o l e f i n   r e s i n   may  be  p r e p a r e d   p r e f e r a b l y  

by  m i x i n g   100  p a r t s   by  w e i g h t   of  a  p o l y o l e f i n   r e s i n ,  

p r e f e r a b l y   a  p o l y p r o p y l e n e   r e s i n ,   0 . 0 1   to   5  p a r t s   b y  

w e i g h t ,   p r e f e r a b l y   0 . 0 5   to  3  p a r t s   by  w e i g h t ,   of   a n  

o r g a n i c   s i l a n e   c o m p o u n d   and  0 . 0 1   to   5  p a r t s   by  w e i g h t ,  

p r e f e r a b l y   0 . 0 5   to   2  p a r t s   by  w e i g h t ,   of  an  o r g a n i c  

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

t e m p e r a t u r e   of   160  to  270  °C,   p r e f e r a b l y   180  to   270  °C  t o  
e f f e c t   g r a f t i n g .   The  m o s t   s i m p l e   h e a t   t r e a t m e n t  

o p e r a t i o n   may  be  c o n d u c t e d   by  m e l t   h e a t i n g   of   t h e   a b o v e  

m i x t u r e   in  an  e x t r u d e r   a t   t h e   a b o v e   t e m p e r a t u r e   f r o m  

a b o u t   1  to   10  m i n u t e s .   P a r t i c u l a r l y ,   t h e r e   m a y  

p r e f e r a b l y   be  u s e d   a  m o d i f i e d   p o l y p r o p y l e n e   h a v i n g   an  MFR 

of   10  to   80  g / 1 0   m i n . ,   w h i c h   i s   o b t a i n e d   by  g r a f t  

m o d i f i c a t i o n   of   a  p o l y p r o p y l e n e   r e s i n   so  as  to  h a v e   a n  
MFR  of  5  t o   200  g / 1 0   m i n . ,   f o l l o w e d   by  c r o s s l i n k i n g   w i t h  

w a t e r   ( i n c l u d i n g   a l s o   w a t e r   v a p o r ) .   W a t e r   c r o s s l i n k i n g  

means   f o r m a t i o n   of  a  S i - O - S i   l i n k a g e   wh ich   is  c o n s i d e r e d  

to  be  c a u s e d   by  e l i m i n a t i o n   of  m e t h a n o l   upon  c o n t a c t   w i t h  



w a t e r .   The  a f o r e s a i d   w a t e r   c r o s s l i n k i n g   ( i n c l u d i n g   a l s o  

w a t e r   v a p o r   c r o s s l i n k i n g )   can  be  a c h i e v e d   p r e f e r a b l y   b y  

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

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

w a t e r   v a p o r   ( w h i c h   may  be  a l s o   in  the   a i r )   a t   25  to   1 2 0  

° C  f o r   one  h o u r   or  l o n g e r ,   p r e f e r a b l y   24  h o u r s   or  l o n g e r .  

I n  t h e   p r e s e n t   i n v e n t i o n ,   t h e   a b o v e   m o d i f i e d   p o l y o l e f i n  

a l o n e   o r ,   more   p r e f e r a b l y ,   a  m i x t u r e   of  t h e   a b o v e  

m o d i f i e d   p o l y o l e f i n   r e s i n   w i t h   an  u n m o d i f i e d   p o l y o l e f i n  
r e s i n   ( p r e f e r a b l y   h a v i n g   a  MFR  of  0 .1  to   10  g / 1 0   m i n . )  

may  be  u s e d .   When  such   a  m i x t u r e   is  to  be  e m p l o y e d ,   i t  

is  p r e f e r r e d   to   mix  5  to   150  p a r t s   by  w e i g h t   of  t h e  

m o d i f i e d   p o l y o l e f i n   r e s i n   pe r   100  p a r t s   by  w e i g h t   of  t h e  

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

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

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

p r e f e r a b l y   h a v e   a  MFR  of  0 .3   to  80  g /10   m i n . ,  

p a r t i c u l a r l y   p r e f e r a b l y   0 .3   to   10  g /10   min .   f r o m   t h e  

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

t h e   s h e e t .  

In  t h e   p r e s e n t   i n v e n t i o n ,   mica   such   as  common  m i c a  

( p o t a s h m i c a   or   m u s c o v i t e ) ,   b i o t i t e ,   p h l o g o p i t e   a n d  

s y n t h e t i c   m i c a   ( a r t i f i c i a l   m i c a )   is  e m p l o y e d   as  t h e  

i n o r g a n i c   f i l l e r .   Among  t h e m ,   p h l o g o p i t e   may  p r e f e r a b l y  

be  u s e d .   The  m i c a   to  be  u s e d   in  t he   p r e s e n t   i n v e n t i o n  

s h o u l d   p r e f e r a b l y   have   a  mean  s i z e   ( w e i g h t   a v e r a g e   m e a n  

v a l u e )   of  10  to   280  u,  w i t h   a  mean  a s p e c t   r a t i o   of  15  t o  

70,  p a r t i c u l a r l y   c o n t a i n i n g   2  w t .  %   or  l e s s   of  f l a k e s  

w i t h   d i a m e t e r s   of  6 0 0  p   or  m o r e .   The  mica   may  b e  

s u b j e c t e d   to   t h e   s u r f a c e   t r e a t m e n t   w i th   a  s u r f a c e  

t r e a t i n g   a g e n t   such   as  a m i n o s i l a n e .   The  a m o u n t   of  m i c a  

to  be  f o r m u l a t e d   may  be  5  to   150  p a r t s   by  w e i g h t ,  

p r e f e r a b l y   10  to  150  p a r t s   by  w e i g h t ,   p a r t i c u l a r l y  

p r e f e r a b l y  2 0  t o   1 0 0  p a r t s   by  w e i g h t ,   per   100  p a r t s   b y  

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



p a r t i a l l y   or  w h o l l y   w i t h   a  s i l a n e   c o m p o u n d .   I f   t h e  

a m o u n t   of  m i c a   f o r m u l a t e d   i s   l e s s   t h a n   5  p a r t s   by  w e i g h t ,  
t h e   e f f e c t   of  i m p r o v e m e n t   of   p r i n t i n g   r e s i s t a n c e   of  t h e  

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

a m o u n t   in  e x c e s s   of  150  p a r t s   by  w e i g h t   w i l l   c o n t r a r i w i s e  

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

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

i n v e n t i o n   can   be  o b t a i n e d   by ,   f o r   e x a m p l e ,   l a m i n a t i n g  

m e t a l   f o i l s   w i t h   a  t h i c k n e s s   of   5  to  100  u,  p r e f e r a b l y   1 0  

to  50  µ,  d i r e c t l y   or  t h r o u g h   an  a d h e s i v e   on  b o t h   s u r f a c e s  

of  a  s h e e t   w i t h   a  t h i c k n e s s   of  10  to   400  µ,  p r e f e r a b l y  

100  t o   280  µ,  p r e p a r e d   by  s h e e t   m a k i n g   of   a  m o d i f i e d  

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

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

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

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

may  be  g r a f t - m o d i f i e d   by  a  s i l a n e   c o m p o u n d   d u r i n g   m i x i n g  

of  t h e   p o l y o l e f i n   r e s i n   w i t h   m i c a ) .   The  l a m i n a t e d  

s u b s t r a t e   s h o u l d   p r e f e r a b l y   h a v e   a  t h i c k n e s s   of  100  t o  

500  µ  and   a  w e i g h t   of   0 . 6   Kg/m2  or   l e s s .  

As  t h e   a b o v e   m e t a l   f o i l s ,   t h e r e  m a y   be  u s e d   a l u m i n u m   a n d  

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

p r e f e r a b l y   be  e m p l o y e d   a l u m i n u m   f o i l s .   P a r t i c u l a r l y ,   i t  

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

e l o n g a t i o n   of   3  %  or  l e s s .  

The  a b o v e   a d h e s i v e   may  be  any  of  t h e   s o l u t i o n   t y p e ,   t h e  

e m u l s i o n   t y p e   and  t h e   h o t   m e l t   t y p e ,   as  e x e m p l i f i e d   b y  

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

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

c o p o l y m e r ,   i o n o m e r   r e s i n ,   e p o x i d i z e d   1 , 2 - p o l y b u t a d i e n e ,  

e t c .  

In  t h e   p r e s e n t   i n v e n t i o n ,   a  p h o t o s e n s i t i v e   r e s i n   l a y e r   i s  



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

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

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

u s e d   as  t h e   p l a n o g r a p h i c   p l a t e   ( p r i n t i n g   p l a t e ) .  

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

( s a n d )   b l a s t i n g   of  t h e   s u r f a c e   e t   seq   may  be  c o n d u c t e d ,  

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

p r e p a r e   a  p l a n o g r a p h i c   p l a t e   ( p r i n t i n g   p l a t e ) .  

A l t e r n a t i v e l y ,   t h e   s u r f a c e   of  t h e   m e t a l   f o i l s   may  b e  

s u b j e c t e d   to   ( s a n d )   b l a s t i n g   a n d ,   in  some  c a s e s ,   f u r t h e r  

s u b j e c t e d   to  p r e - t r e a t m e n t s   such   as  a n o d i c   o x i d a t i o n  

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

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

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

I t   i s   a l s o   p o s s i b l e   to  a p p l y   t h e   p r e - t r e a t m e n t s   of  ( s a n d )  

b l a s t i n g   e t   seq  and  t h e   p h o t o s e n s i t i v e   r e s i n   c o a t i n g  
b e f o r e   l a m i n a t i o n   to  p r e p a r e   a  p l a n o g r a p h i c   p l a t e .  

F u r t h e r ,   i t   is   p o s s i b l e   to  a p p l y   t h e   p r e - t r e a t m e n t s   o f  

( s a n d )   b l a s t i n g   e t   s e q   and  t he   p h o t o s e n s i t i v e   r e s i n  

c o a t i n g ,   f o l l o w e d   by  c u t t i n g   of  t he   c o a t e d   p r o d u c t   t o  

s u i t a b l e   s i z e s ,   wh ich   a r e   t h e n   l a m i n a t e d   a f t e r   t h e   p l a t e  

m a n u f a c t u r i n g   s t e p s   to   p r e p a r e ' a   p l a n o g r a p h i c   p l a t e .  

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

of  t h e   r e s i n   s h e e t ,   t h e r e   may  be  e m p l o y e d   t h e   t w o - s t e p  
r o l l   m e t h o d   in  w h i c h   an  a d h e s i v e   is   f i r s t   a p p l i e d   on  o n e  

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

of  t h r e e   l a y e r s   of  m e t a l   f o i l / a d h e s i v e / r e s i n   s h e e t   i s  

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

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

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

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

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

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



c u r l ,   s u b s t a n t i a l l y   e q u a l   p e r f o r m a n c e   as  c o m p a r e d   w i t h  

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

p r o p e r t i e s   w i t h   l i g h t   w e i g h t .  

In  t h e   f o l l o w i n g   E x a m p l e s ,   p a r t s   mean  p a r t s   by  w e i g h t .  

E x a m p l e   1 

A  m i x t u r e   of   100  p a r t s   of   a  c r y s t a l l i n e   p o l y p r o p y l e n e  

h o m o p o l y m e r   h a v i n g   a  MFR  of  9 . 0   g / 1 0   min.   w i t h   0 . 5   p a r t s  

of  y - m e t h a c r y l o y l o x y   p r o p y l t r i m e t h o x y s i l a n e   and  0 . 2 5  

p a r t s   of  t - b u t y l p e r o x y   b e n z o a t e   was  s u b j e c t e d   to   h e a t i n g  

d e c o m p o s i t i o n   in  an  e x t r u d e r   a t   a  r e s i n   t e m p e r a t u r e   o f  

220  °C.  The  m o d i f i e d   p o l y p r o p y l e n e   o b t a i n e d   i m m e d i a t e l y  

a f t e r   t h e   m o d i f i c a t i o n   (MFR  100  g / 1 0   m i n . )   was  s u b j e c t e d  

to  w a t e r   c r o s s l i n k i n g   in  t h e   a i r   a t   80  °C  fo r   a b o u t   3 

d a y s .   14  P a r t s   of   t h e   p e l l e t s   (2  mmφ  x  3  mm)  o f   t h e  

r e s u l t a n t   m o d i f i e d   p o l y p r o p y l e n e   (MFR  50  g / 1 0   m i n . ) ,   5 6  

p a r t s   of  p e l l e t s   (2  mmφ  x  3  mm)  of  a  c r y s t a l l i n e  

p o l y p r o p y l e n e   h o m o p o l y m e r   (MFR  0.5  g / 1 0   m i n . )   ( f u r t h e r  

0 .1   phr   of  BHT,  0 . 1   ph r   of  I r g a n o x   1010  ( t r a d e   n a m e ,  

p r o d u c e d   by  C i b a - G e i g y   of  J a p a n )   and   0 .2  phr   of  c a l c i u m  

s t e a r a t e   w e r e   a d d e d ]   and  30  p a r t s   of  mica  [ S u z o r i t e   m i c a  

325HK,  mean  p a r t i c l e   s i z e   20  µ,  mean  a s p e c t   r a t i o   2 0  -  

25,  c o n t a i n i n g   1  w t .  %   or   more   of  f l a k e s   of  1 0 0  u   o r  

m o r e ,   ( p r o d u c e d   by  K u r a r a y   K . K . ) ]   w e r e   m i x e d  

h o m o g e n e o u s l y   by  means   of  a  c o n t i n u o u s   b i a x i a l   k n e a d i n g  

m a c h i n e ,   FCM  ( p r o d u c e d   by  Kobe  S e i k o s h o   K .K. )   a t   200  ° C  

to  o b t a i n   a  c o m p o s i t e   m a t e r i a l .  

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

T - d i e   m e t h o d ,   by  u s e   of  a  s h e e t   m o l d i n g   m a c h i n e ,   NRM 

( p r o d u c e d   by  M i t s u b i s h i   J y u k o g y o   K . K . )   a t   a  m o l d i n g  

t e m p e r a t u r e   of   200  °c   to   o b t a i n   a  s h e e t   w i t h   a  t h i c k n e s s  

of  240  µ   and   a  w i d t h   of  1  m.  The  m e c h a n i c a l   p r o p e r t i e s  

of  t he   t h u s   o b t a i n e d   s h e e t   a r e :  



t e n s i l e   s t r e n g t h  :   3 .96  kg/mm2  (MD),  3 .82   kg/mm2  (TD) 

e l o n g a t i o n   :  10  %  (MD),  4  %  (TD) 

t e n s i l e   m o d u l u s   of  e l a s t i c i t y :   310  kg/mm2  (MD) 

291  kg/mm2  (TD) 

On  b o t h   s u r f a c e s   of  t h i s   s h e e t ,   a l u m i n u m   f o i l s   w i t h   a  

t h i c k n e s s   of   30  u  ( e l o n g a t i o n   2 . 0   %,  r i g i d   1N30H)  w e r e  

l a m i n a t e d   w i t h   t h e :  u s e   of  an  u r e t h a n e   t y p e   a d h e s i v e   ( 5  

g/m2  on  f r o n t   s u r f a c e ,   10  g/m2  on  b a c k   s u r f a c e )   a c c o r d i n g  
to  t h e   r o l l   m e t h o d   to  o b t a i n   a  s h e e t   l a m i n a t e d   on  b o t h  

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

3 0 0  p   and  a  w e i g h t   of  a b o u t   0 . 4   k g / m 2 .  

For  t h e   l a m i n a t e d   s h e e t   w h i c h   was  c u t   i n t o   p i e c e s   h a v i n g  

a  s i z e   of  560  mm  x  670  mm,  e v a l u a t i o n   as  a  s u b s t r a t e   f o r  

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

f o l l o w i n g   m e t h o d .  

E v a l u a t i o n   m e t h o d  

The  a l u m i n u m   s u r f a c e   on  t he   f r o n t   s i d e   ( m i r r o r   s u r f a c e  

s i d e )   of  t h e   l a m i n a t e d   s h e e t   was  s u b j e c t e d   to  s a n d  

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

p a r t i c l e   s i z e s   ( s u r f a c e   c o a r s e n e s s :   a b o u t   1 .5   u)  a n d  

h y d r o p h i l i c   t r e a t m e n t ,   and  t h e n   a  c o m m e r c i a l l y   a v a i l a b l e  

p h o t o s e n s i t i v e   r e s i n   was  a p p l i e d   t h e r e o n   to  p r e p a r e   a  

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

For  t h i s   p l a n o g r a p h i c   p l a t e ,   p r i n t i n g   r e s i s t a n c e   t e s t   w a s  

c o n d u c t e d   in  an  o f f - s e t   p r i n t i n g   m a c h i n e   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.  P r e p a r a t i o n   of  p l a t e  

( i )   E x p o s u r e  :   U l t r a - h i g h   p r e s s u r e   m e r c u r y   lamp  2KW; 



( i i )   D e v e l o p i n g :   S a k u r a   PS  p l a t e   a u t o m a t i c   d e v e l o p i n g  

m a c h i n e   860  A  ( p r o d u c e d   by  K o n i s h i r o k u  

P h o t o   I n d u s t r y   C o . ,   L t d . ) ;  

D e v e l o p e r :   S a k u r a   SDP-1  ( p r o d u c e d   b y  

K o n i s h i r o k u   P h o t o   I n d u s t r y   C o . ,   L t d . )  

2.  P r i n t i n g   m a c h i n e   t e s t   m e t h o d  

( i )   P r i n t i n g   m a c h i n e :   480  K  o f f - s e t   p r i n t i n g   m a c h i n e  

( p r o d u c e d   by  Ryob i   K . K . ) ;  

Ink   :  f o u r   c o l o r s   of  p r o c e s s   r e d ,  

y e l l o w ,   b l u e   and  b l a c k .  

( i i )   P r i n t i n g   s p e e d :   10000   r p m .  

P r i n t i n g   r e s i s t a n c e   was  e v a l u a t e d   f rom  t h e   c h a n g e s   in  d o t  

a r e a   and  d o t   d e n s i t y   a t   t h e   s h a d o w   p o r t i o n   and  t h e  

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

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

From  t h e   b e g i n n i n g   of  p r i n t i n g   to   p r i n t i n g   of  5 0 0 0 0  

s h e e t s ,   no  s u c h   p h e n o m e n o n   as  s l e n d e r i n g   of  d o t s   o r  

l o w e r i n g   in  i n k   a t t a c h m e n t   a t   i m a g e   l i n e s   was  r e c o g n i z e d  

a t   a l l ,   and  good   p r i n t i n g   a p t i t u d e   was  r e t a i n e d .  

D u r i n g   p r i n t i n g ,   b a d n e s s   p e r c e n t a g e   due  to  b r e a k i n g   a t  

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

p r i n t i n g   r o l l s   was  f o u n d   to   be  0 %  ( t e s t e d   f o r   e a c h   of  5 

s h e e t s ) .  

E x a m p l e   2 

A  c o m p o s i t e   m a t e r i a l   was  o b t a i n e d   in  t h e   same  m a n n e r   a s  

in  E x a m p l e   1  e x c e p t   t h a t   t h e   f o r m u l a t e d   r a t i o s   of   t h e  

r e s p e c t i v e   c o m p o n e n t s   w e r e   c h a n g e d   as  14  p a r t s   f o r   t h e  

m o d i f i e d   p o l y p r o p y l e n e   (MFR  50  g / 1 0   m i n . ) ,   36  p a r t s   f o r  



t h e   c r y s t a l l i n e   p o l y p r o p y l e n e   h o m o p o l y m e r   (MFR  0 .5   g / 1 0  

m i n . )   and   50  p a r t s   f o r   t h e   mica   (325  H K ) .  

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

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

p l a n o g r a p h i c   p l a t e   were   p r e p a r e d   s i m i l a r l y   as  in  E x a m p l e  

1.  The  m e c h a n i c a l   p r o p e r t i e s   of  t h e   t h u s   o b t a i n e d   s h e e t  

a r e :  

t e n s i l e   s t r e n g t h  :   4 . 1 8   kg/mm2  (MD),  3 . 9 4   kg/mm2  (TD) 

e l o n g a t i o n   :  5 %  (MD),  3 %  (TD) 

t e n s i l e   m o d u l u s   of  e l a s t i c i t y :   425  kg/mm2  (MD) 

418  kg/mm2  (TD) 

When  p r i n t i n g   r e s i s t a n c e   t e s t   was  c o n d u c t e d   f o r   t h i s  

p l a n o g r a p h i c   p l a t e   s i m i l a r l y   as  d e s c r i b e d   in  E x a m p l e   1 ,  

good  p r i n t i n g   a p t i t u d e   was  f o u n d   to  be  r e t a i n e d   w i t h o u t  

any  p h e n o m e n o n   such   as  s l e n d e r i n g   of  d o t s ,   l o w e r i n g   i n  

ink  a t t a c h m e n t   a t   image  l i n e s ,   e t c .   f r om  t h e   b e g i n n i n g   o f  

p r i n t i n g   to   50000  s h e e t s   of  p r i n t i n g .  

The  b a d n e s s   p e r c e n t a g e   due  to  b r e a k i n g   a t   t h e   n ip   p o r t i o n  

d u r i n g   p r i n t i n g   was  f o u n d   to  be  0  %  ( t e s t e d   f o r   e ach   of  5 

s h e e t s ) .  

C o m p a r a t i v e   e x a m p l e   1 

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

h o m o p o l y m e r   was  e m p l o y e d .   The  m e c h a n i c a l   p r o p e r t i e s   o f  

t h e   s h e e t   a r e   as  f o l l o w s :  

t e n s i l e   s t r e n g t h  :   3 . 83   kg/mm2  (MD),  3 . 8 4   kg/mm2  (TD) 

e l o n g a t i o n   :  430 %  (MD),  520 %  (TD)  

t e n s i l e   m o d u l u s   of  e l a s t i c i t y :   147  kg/mm2  (MD) 

139  kg/mm2  (TD) 

On  one  s u r f a c e   of  t he   s h e e t   w i t h   a  t h i c k n e s s   of  2 7 0  u  

o b t a i n e d   by  s h e e t   m a k i n g   of  t he   p o l y m e r   was  l a m i n a t e d   a n  



a l u m i n u m   f o i l   w i t h   a  t h i c k n e s s   o f   30  µ   by  use  of  a n  

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

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

t h i c k n e s s   of  a b o u t   300  p .  

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

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

p r i n t i n g   r e s i s t a n c e   t e s t   was  c o n d u c t e d .  

C o m p a r a t i v e   e x a m p l e   2 

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

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

C o m p a r a t i v e   e x a m p l e   1  was  e m p l o y e d ,   and  on  b o t h   s u r f a c e s  

of  t h e   s h e e t   w i t h   a  t h i c k n e s s   of   2 4 0  µ   o b t a i n e d   by  s h e e t  

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

3 0  u   w e r e   l a m i n a t e d   a c c o r d i n g   to   t h e   r o l l   m e t h o d   by  u s e  

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

on  b o t h   s u r f a c e s   w i t h   a l u m i n u m   f o i l s   w i t h   a  t h i c k n e s s   o f  

a b o u t   300  u,  f rom  w h i c h   a  p l a n o g r a p h i c   p l a t e   was  t h e n  

p r e p a r e d .  

When  p r i n t i n g   r e s i s t a n c e   t e s t   was  c o n d u c t e d   f o r   t h i s  

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

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

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

E x a m p l e s   3  to   5 

E x p e r i m e n t s   f o r   E x a m p l e s   3  t o   5  w e r e   c o n d u c t e d   a c c o r d i n g  

to  t h e   same  m a n n e r   as  in   E x a m p l e   1  e x c e p t   t h a t   as  m i c a  

S u z o r i t e   m ica   325S  [mean  p a r t i c l e   s i z e   40  µ,  mean  a s p e c t  
r a t i o   30 ,   c o n t a i n i n g   1  wt .%  or   l e s s   of  f l a k e s   of  210  µ   o r  

more  ( p r o d u c e d   by  K u r a r a y   K . K . ) ]   was  u s e d   in  E x a m p l e   3 ;  
S u z o r i t e   mica   325K-1  [a  g r a d e   w h i c h   has   b e e n   o b t a i n e d   b y  

s u b j e c t i n g   325S  to  s u r f a c e   t r e a t m e n t   t h e r e o f  w i t h   a n  



a m i n o s i l a n e   ( p r o d u c e d   by  K u r a r a y   K . K . ) ]   in  E x a m p l e   4;  a n d  
S u z o r i t e   m ica   350K-1  [a  g r a d e   w h i c h   has  been   o b t a i n e d   b y  

s u b j e c t i n g   325HK  to   s u r f a c e   t r e a t m e n t   t h e r e o f   w i t h   a n  

a m i n o s i l a n e   ( p r o d u c e d   by  K u r a r a y   K . K . ) ]   in  E x a m p l e   5 ,  

r e s p e c t i v e l y ,   in  p l a c e   of  S u z o r i t e   m ica   3 2 5 H K .  

T h e s e   E x a m p l e s   p r o v i d e d   good  r e s u l t s   wh ich   a r e   a l m o s t   t h e  

same  as  in  Example   1 .  

As  d e s c r i b e d   a b o v e ,   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 ,  

i t   is  p o s s i b l e   to  o b t a i n   a  s u b s t r a t e   fo r   p l a n o g r a p h i c  

p l a t e   w h i c h   is   l i g h t   in  w e i g h t   and  e a s y   in  h a n d l i n g ,   a n d  

has   e x c e l l e n t   p r i n t i n g   a p t i t u d e   and  p r i n t i n g   r e s i s t a n c e .  



1.  A  s u b s t r a t e   f o r   p l a n o g r a p h i c   p l a t e ,   w h i c h   c o m p r i s e s  

m e t a l   f o i l s   w i t h   t h i c k n e s s e s   of   5  to   1 0 0  µ   l a m i n a t e d   o n  

b o t h   s u r f a c e s   of   a  s h e e t   w i t h   a  t h i c k n e s s   of  30  to   400  u ,  
s a i d   s h e e t   b e i n g   o b t a i n e d   by  s h e e t   m a k i n g   of  a  m o d i f i e d  

p o l y o l e f i n   c o m p o s i t e   m a t e r i a l   c o m p r i s i n g   1 0 0  p a r t s   b y  

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

p a r t i a l l y   or   w h o l l y   w i t h   an  o r g a n i c   s i l a n e   c o m p o u n d   and  5 

to   150  p a r t s   by  w e i g h t   of  m i c a .  

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

C l a i m   1,  w h e r e i n   t h e   m o d i f i e d   p o l y o l e f i n   r e s i n   i s   a  

m o d i f i e d   p o l y p r o p y l e n e   r e s i n .  

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

C l a i m   1,  w h e r e i n   t h e   m e t a l   f o i l s   a r e   a l u m i n u m   f o i l s .  

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

C l a i m   1,  w h e r e i n   t h e   m e t a l   f o i l s   h a v e   a  t h i c k n e s s   of  10  

to  50  µ .  

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

C l a i m   3,  w h e r e i n   a l u m i n u m   f o i l s   h a v e   a  t e n s i l e   e l o n g a t i o n  

of  3  %  or   l e s s .  

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

C l a i m   1,  w h e r e i n   t h e   m i c a   has  a  mean  s i z e   of  10  to   2 8 0  

and  a  mean  a s p e c t   r a t i o   (mean  s i z e / m e a n   t h i c k n e s s )   of  15  

to  7 0 .  

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

C l a i m   6,  w h e r e i n   t h e   m i c a   has   a  mean  s i z e   of  20  to   5 0  µ  

and   a  mean  a s p e c t   r a t i o   (mean  s i z e / m e a n   t h i c k n e s s )   of  20  

to  4 0 .  



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

C l a i m   1,  w h e r e i n   t he   a m o u n t   of  t h e   m i c a   is   20  to  1 0 0  

p a r t s   by  w e i g h t .  

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

C l a i m   1,  w h e r e i n   t he   o r g a n i c   s i l a n e   compound   is   v i n y l  

t r i e t h o x y s i l a n e ,   m e t h a c r y l o y l o x y   t r i m e t h o x y s i l a n e ,  

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

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

t r i a c e t y l o x y s i l a n e ,   m e t h a c r y l o y l o x y   t r i e t h o x y s i l a n e   o r  

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

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

C l a i m   9,  w h e r e i n   t he   o r g a n i c   s i l a n e   compound   is  y - m e t h a -  

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