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treated  to  provide  in  additional  coating  thereon  or  directly 
coated  with  a  light-sensitive  layer  in  order  to  provide  a 
light-sensitive  lithographic  printing  plate.  By  providing  the 
particular  alloy  material  and  subjecting  it  to  the  disclosed 
treatment  the  light-sensitive  layer  has  good  adhesion  with 
respect  to  the  support. 

®  Aluminium  alloy,  a  support  of  lithographic  printing  plate  and  a  lithographic  printing  plate  using  the  same. 

An  aluminium  alloy,  a  lithographic  printing  plate  sup- 
port,  a  lithographic  printing  plate  and  a  process  for  produc- 
ing  it  are  disclosed.  The  plate  support  is  produced  by 
providing  an  aluminium  alloy  material  which  is  comprised  of 
0.20  to  1.0%  Fe,  0.005  to  0.1%  of  an  element  selected  from 
the  group  consisting  of  Sn,  In,  Ga  and  Zn  and  the  remainder 
being  aluminium.  The  alloy  may  further  contain  0.1  to  2%  Cu 
and/or  0.1  to  0.8%  Mg.  After  providing  the  aluminium 
material  either  or  both  of  its  surfaces  are  sujected  to  a 
chemical  etching  treatment  in  order to  provide  a  uniform  and 
dense  grain  structure  on  the  surface  forming  primary  pits  in 
the  surface  having  a  particularly  defined  average  size.  The 
surface  is  then  optionally  subjected  to  electrochemical 
etching  treatment  in  an  acidic  electrolitic  solution  in  order  to 
provide  secondary  pits  on  the  surface  also  having  a  particu- 

Jarly  defined  average  size.  The  support  base  may  be  further 

treated  to  provide  in  additional  coating  thereon  or  directly 
coated  with  a  light-sensitive  layer  in  order  to  provide  a 
light-sensitive  lithographic  printing  plate.  By  providing  the 
particular  alloy  material  and  subjecting  it  to  the  disclosed 
treatment  the  light-sensitive  layer  has  good  adhesion  with 
respect  to  the  support. 



FIELD  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  a l u m i n u m  

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

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

BACKGROUND OF  THE  INUENTION 

In  u s i n g   a l u m i n u m   p l a t e s   as  s u p p o r t s   f o r   p r i n t i n g  

p l a t e s ,   t h e y   a r e   u s u a l l y   s u b j e c t e d   to  a  t r e a t m e n t   f o r  

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

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

f i l m   to  be  p r o v i d e d   t h e r e o n   and   i m p r o v e   w a t e r   r e t e n t i o n   i n  

n o n - i m a g e   a r e a s .   T h i s   s u r f a c e   r o u g h e n i n g   t r e a t m e n t   i s  

c a l l e d   g r a i n i n g ,   and  i n c l u d e s   m e c h a n i c a l   g r a i n i n g   s u c h   a s  

b a l l   g r a i n i n g ,   s a n d   b l a s t   g r a i n i n g   or  b r u s h   g r a i n i n g ,  

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

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

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

a d v a n t a g e s   and  d i s a d v a n t a g e s .   I n  g e n e r a l ,   p r o b l e m s   w i t h  

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

and  r e s i d u e   of   an  a b r a s i v e   u s e d .   The  e l e c t r o c h e m i c a l  

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

the   g r a i n i n g   as  w e l l   as  t he   f o rm  of   g r a i n s   by  c o n t r o l l i n g  

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



q u a n t i t y   of   e l e c t r i c i t y   and  a  l o n g   t i m e   to  c r e a t e   g r a i n s  

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

c o s t s .  

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

g r a i n s   a l u m i n u m   or   a l u m i n u m   a l l o y   by  a  c h e m i c a l   e t c h i n g  

r e a c t i o n   u s i n g   an  a c i d   or   an  a l k a l i   e t c h a n t ,   a n d ,   h e n c e ,  

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

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

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

b o t h   s i d e s .  

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

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

a l u m i n u m   or   a l u m i n u m   a l l o y .   C o n v e n t i o n a l   c h e m i c a l   e t c h i n g  

p r o c e s s e s ,   f o r   e x a m p l e ,   d e s c r i b e d   in   U .S .   P a t e n t s   2 , 3 4 4 , 5 1 0  

and  2 , 7 1 4 , 0 6 6 ,   h a v e   d i f f i c u l t y   in   f o r m i n g   a  s u r f a c e   h a v i n g  

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

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

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

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

A c c o r d i n g  t o  t h e  e x p e r i m e n r s  c o n c t e d  b y  t h e  

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

a l u m i n u m   and  a l u m i n u m   a l l o y   ( J I S   1 0 5 0 ,   1100  and  3 0 0 3 )  

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

f o l l o w i n g   p r o b l e m s .   (1)  I t   is   d i f f i c u l t   to  p r o v i d e   a  

p r a c t i c a l   s u r f a c e   r o u g h n e s s   of   0 . 3   to  1 . 2   µRa  ( c e n t e r -  



l i n e   a v e r a g e   r o u g h n e s s )   w h i c h   is  s u i t a b l e   as  a  p r i n t i n g  

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

r e a c t i o n   r a t e   is   so  s l o w   t h a t   t he   p r o c e s s   r e q u i r e s  a   l o n g  

t i m e .  ( 2 )   The  e t c h a n t   c o n t a i n s   i n g r e d i e n t s   h a r m f u l   f o r  -  

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

a t m o s p h e r e .   (3)  The  e t c h i n g   c o s t   i s   too   h i g h   to  b e  

p r a c t i c a l .  

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  a l u m i n u m  

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

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

s o l v e   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 .  

A c c o r d i n g l y ,   an  o b j e c t   of  the   p r e s e n t   i n v e n t i o n  

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

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

d e n s e l y   d i s t r i b u t e d   p i t s   t h e r e o n   by  an  e t c h i n g   t r e a t m e n t  
w i t h  a   s m a l l   q u a n t i t y   of   a l u m i n u m   d i s s o l u t i o n   and  o b t a i n i n g  

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

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

T h u s ,   t h e   p r e s e n t   i n v e n t i o n   r e l a t e s   t o :  

i)  An  a l u m i n u m   a l l o y ,   w h i c h   c o n t a i n s   0 . 2 0   to  1 . 0 %  
Fe  and  0 . 0 0 5   to  0.1%  of  at   l e a s t   one  e l e m e n t   s e l e c t e d   f r o m  

among  Sn,  In ,   Ga,  and  Z n ,  

i i )   An  a l u m i n u m   a l l o y ,   w h i c h   c o n t a i n s   0.20%  t o  
1.0%  Fe,   0 . 0 0 5   to  0.1%  of   at   l e a s t   one  e l e m e n t   s e l e c t e d   f r o m  



among  Sn,   I n ,   Ga,  and   Zn,  and  0 .1  to  2%  Cu  a n d / o r   0 . 1   t o  

0.6%  Mg,  

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

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

( i )   and  ( i i ) ,  

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

d e s c r i b e d   in   t h e   a b o v e   i t e m   ( i i i ) ,   t he   s u p p o r t   h a v i n g   a n  

e t c h e d   s u r f a c e ,   i . e . ,   c h e m i c a l   e t c h e d   s u r f a c e   or  c h e m i c a l  

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

v)  A  l i t h o g r a p h i c   p r i n t i n g   p l a t e   c o m p r i s i n g   t h e  

s u p p r o t   d e s c r i b e d   in   i t e m   ( i v )   and  a  l i g h t - s e n s i t i v e   l a y e r  

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

D E T A I L E D   DESCRIPTION  OF THE  INVENTION  . 

The  a l u m i n u m   a l l o y   of  t h e   p r e s e n t   i n v e n t i o n  

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

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

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

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

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

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

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

p r e s e n t   i n v e n t i o n   is  d e s c r i b e d   b e l o w .  

In  o r d e r   to  a c c e l e r a t e   s o l u t i o n   v e l o c i t y   o f  

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



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

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

much  i m p u r i t i e s   is  r e c o m m e n d e d .   A d d i t i o n   of   0 . 2 0   to  1 . 0 %  

of   Fe  and ,   p r e f e r a b l y ,   f u r t h e r   a d d i t i o n   of   0 . 1   to  2%  o f  

Cu  a n d / o r   0 .1   to  0.6%  of   Mg  has   b e e n   f o u n d   to  be  e f f e c t i v e .  

( In   t h e   p r e s e n t   s p e c i f i c a t i o n ,   p e r c e n t s   a r e   e x p r e s s e d   b y  

w e i g h t u n l e s s   o t h e r w i s e   s t a t e d . )   I f   t h e   c o n t e n t   of   Fe  a n d  

Cu  a n d / o r   Mg  a r e   more   t h a n   i s   d e s c r i b e d   a b o v e ,   t h e   a n o d e  

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

e t c h i n g   p i t   p a t t e r n .   In  a d d i t i o n ,   an  a n o d e   o x i d a t i o n   f i l m  

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

i n c o r p o r a t i o n   o f   too   much  i m p u r i t i e s   w o u l d   c a u s e   f i l m   d e f e c t s ,  

r e s u l t i n g   in  t he   f o r m a t i o n   o f   b a c k g r o u n d   s t a i n   upon   p r i n t i n g .  

A l l o y s   c o n t a i n i n g   Fe  a n d ,   o p t i o n a l l y ,   Cu  a n d / o r   Mg  s h o w  

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

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

a m o u n t   of   e t c h i n g   d e s i r e d   and   t he   d e s i r e d   p a t t e r n .  

A d d i t i o n   o f   s u c h   e l e m e n t s   as  Sn,  I n ,   Ga  and  Zn  

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

a c c e l e r a t i n g   s o l u t i o n   v e l o c i t y .   P l a t e s   c o n t a i n i n g  t h e s e  

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

c l o s e d   in  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.  9 9 3 0 / 7 4 .  

Wi th   r e l i e f   p r i n t i n g   p l a t e s ,   a  p a t t e r n   w i t h   a  d e p t h   o f  

s e v e r a l   mm  is   r e q u i r e d ,   w h e r e a s   w i t h   l i t h o g r a p h i c   p l a t e s  

the   d e p t h   is  s e v e r a l   m i c r o n s   at   m o s t ,   w h i c h   means   t h a t   t h e  



p i t   p a t t e r n   mus t   be  f i n e .  

I t   has   b e e n   s u r p r i s i n g l y   f o u n d   t h a t   a d d i t i o n   o f  

s m a l l   a m o u n t s   of  Sn,  In ,   Ga  or  Zn  s e r i e s   e l e m e n t   as  d e s c r i b e d  

a b o v e   to   Fe  and ,   o p t i o n a l l y   Cu  a n d / o r   Mg,  a l l o y s   r e n d e r s  

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

v e l o c i t y   is  n o t   s u b s t a n t i a l l y   i n f l u e n c e d .   T h e s e   e l e m e n t s  

a r e   a d d e d   in  an  a m o u n t   in  t h e   r a n g e   o f   0 . 0 0 5   to  0.1%  a n d  

p a r t i c u l a r l y   i f   t he   e l e m e n t s   Sn,  In  and   Ga  a r e   a d d e d   i n  

a m o u n t s   g r e a t e r   t h a n   0 .1%,   t h e   s o l u t i o n   l i m i t   i s   e x c e e d e d  

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

m a k i n g   i t   d i f f i c u l t   to  fo rm  a  u n i f o r m   p i t   p a t t e r n .  

The  a l u m i n u m   a l l o y   of   t h e   p r e s e n t   i n v e n t i o n   i s  

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

a l u m i n u m   a l l o y   c o n t a i n i n g   Al ,   Fe  and  a t   l e a s t   one   e l e m e n t  

s e l e c t e d   f rom  among  Sn,  I n ,   Ga  and   Zn,  and   o p t i o n a l l y   Cu  a n d / o r  

Mg,  a t   400°C   to  6 0 0 ° C ,   and  i n t e r m e d i u m - a n n e a l i n g   a t   300°C  t o  

500°C  f o l l o w e d   by  c o l d - r o l l i n g   to  o b t a i n   a  d e s i r e d   t h i c k n e s s .  

A l u m i n u m   and  o t h e r   c o n t e n t s   in   t h e   a l l o y   t h u s - o b t a i n e d  

w e r e   i d e n t i f i e d   u s i n g   f l u o r e s c e n c e   x - r a y   a n a l y s i s   a n d / o r  

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

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

t h e   p r e s e n t   i n v e n t i o n   is   p r o d u c e d   as  f o l l o w s .  

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

i n v e n t i o n   is  s u b j e c t e d   to  a t   l e a s t   one  c h e m i c a l   e t c h i n g   s t e p  

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



The  c h e m i c a l   e t c h i n g   of  t he   a l u m i n u m   a l l o y   i s  

c a r r i e d   ou t   u s i n g   an  a c i d   or   a l k a l i   such   as  h y d r o c h l o r i c  

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

h y d r o f l u o r i c   a c i d ,   e t c . ,   or  a  m i x t u r e   of  two  o r   m o r e   o f  

t h e s e   a c i d s ,   and  s o d i u m   h y d r o x i d e ,   s o d i u m   c a r b o n a t e ,   s o d i u m  

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

a l k a l i .   C o n c e n t r a t i o n   and  t e m p e r a t u r e   o f   t he   e t c h i n g  

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

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

f rom  1  to  50%,  t he   t e m p e r a t u r e   f r o m   20°C  to  9 0 ° C ,   a n d   t h e  

t r e a t i n g   t i m e   f rom  10  s e c o n d s   to  a b o u t   4  m i n u t e s .   B o t h  

c h e m i c a l   e t c h i n g   by  a l k a l i   and  a c i d   may  be  c a r r i e d   o u t   i n  

t h i s   o r d e r   or   in  t h e   r e v e r s e   o r d e r .   Where   t h e   p l a t e   i s  

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

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

In  o r d e r   to  r e m o v e   smut   r e m a i n i n g   on  t he   e t c h e d   s u r f a c e ,  

p i c k l i n g   is  e f f e c t e d .   A c i d s   to  be  u s e d   f o r   t h e   p i c k l i n g  

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

can  be  a c c e l e r a t e d   by  a d d i n g   h y d r o g e n   p e r o x i d e .   s u l f u r i c  

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

h y d r o g e n   p e r o x i d e .  

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

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

an  a v e r a g e   d e p t h   of  1  to  10  u,  w h i c h   c o r r e s p o n d s   to  a n  

a v e r a g e   r o u g h n e s s   of  0 .3   to  1 .2   µm  ( p r e s e n t e d   as  Ra)  a n d  

an  o p e n i n g   d i a m e t e r   of  1  to  10  p .  



The  a v e r a g e   d e p t h   of   p i t s   is  an  i m p o r t a n t  

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

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

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

I f   the   p i t   d e p t h   is   l e s s   t h a n   1  um,  the   s u r f a c e   r o u g h n e s s  

is   l i m i t e d   to   0 .2   µm  (Ra)  at   t h e   h i g h e s t   w h i c h   f a i l s   t o  

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

to  t h e   r e s u l t i n g   p r i n t i n g   p l a t e .   On  t he   o t h e r   h a n d ,   i f  

t he   p i t   d e p t h   is  more   t h a n   10  pm,  t h e   s u r f a c e   r o u g h n e s s  

e x c e e d s   1 . 2   µm  (Ra)  and  s t a i n i n g   r e s i s t a n c e   t e n d s   to   b e  

d e t e r i o r a t e d .   In  a d d i t i o n ,   i t   b e c o m e s   s u b s t a n t i a l l y  

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

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

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

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

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

0 .3   to  1 . 2   um  (Ra)  can  i t s e l f   be  p r a c t i c a l l y   u s e d   as  a  

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

a n o d i c a l l y   o x i d i z e d   f i l m   t o  s t r e n g t h e n   c o r r o s i o n   r e s i s t a n c e  

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

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

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

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

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

As  a  r e s u l t   of   i n t e n s i v e   i n v e s t i g a t i o n s ,   t h e  



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

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

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

p r o d u c e d   by  s u b j e c t i n g   the   a b o v e - d e s c r i b e d   s u r f a c e   to   a n  

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

s o l u t i o n   c o n t a i n i n g   h y d r o c h l o r i c   a c i d   or   i t s   s a l t ,   n i t r i c  

a c i d   or  i t s   s a l t ,   or   a  m i x t u r e   t h e r e o f   u s i n g   DC  o r   A C .  

C o n c e n t r a t i o n   of  t h e   a c i d   or  s a l t   t h e r e o f   in   t h e   e l e c t r o l y t i c  

s o l u t i o n   is   p r e f e r a b l y   0 .1   to  100  g,  more   p r e f e r a b l y   0 . 5  

to  60  g,  p e r   l i t e r   of   t h e   e l e c t r o l y t i c   s o l u t i o n .  

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

f rom  20°C  to  60°C ,   and  t h e   t r e a t i n g   t i m e   f rom  1  s e c o n d   t o  

10  m i n u t e s ,   p r e f e r a b l y   3  s e c o n d s   to  5  m i n u t e s .   C o n d i t i o n s  

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

r o u g h n e s s   and  p i t   p a t t e r n   of  t he   s u p p o r t .   O b s e r v a t i o n   o f  

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

t y p e  e l e c t r o n   m i c r o s c o p e   (SEM)  r e v e a l e d   t h a t   s e c o n d a r y   p i t s  

h a v i n g   an  a v e r a g e   o p e n i n g   d i a m e t e r   of   5  pm  or   l e s s   w e r e  

u n i f o r m l y   and  s u p e r i m p o s e d l y   d i s t r i b u t e d .   In  a d d i t i o n ,   a  

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

and  t h e   p r o f i l e   of   t he   s e c t i o n   was  s u r v e y e d   u n d e r   t h e  

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

of   t he   p i t s   was  1  um  or   l e s s .   S a m p l e s   h a v i n g   w i d e l y  

v a r y i n g   d i a m e t e r s   and  d e p t h s   of   p i t s   can  be  p r e p a r e d   b y  

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



s o u r c e   of   e l e c t r i c   p o w e r ,   and  e l e c t r o l y s i s   c o n d i t i o n s .  

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

t r e a t m e n t   has   an  a v e r a g e   r o u g h n e s s   of  0 .3   to  1 . 2   µm  ( R a )  

w h i c h   is   a l m o s t   t he   same  v a l u e   as  t he   s u p p o r t   o b t a i n e d   b y  

t he   c h e m i c a l   e t c h i n g .  

As  a  r e s u l t   of   d e t a i l e d   i n v e s t i g a t i o n s ,   t h e  

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

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

r e p r o d u c i b i l i t y ,   e t c . ,   can   be  o b t a i n e d   by  f o r m i n g   t h e  

s e c o n d a r y   p i t s   h a v i n g   an  o p e n i n g   d i a m e t e r  o f   5  µm  or   l e s s  

or  a  d e p t h   o f   1  µm  or  l e s s   on  t h e   s u r f a c e   h a v i n g   t h e   p r i m a r y  

p i t s   of   1  to  10  µm  in  d e p t h .   I f   t he   p i t s   h a v e   an  o p e n i n g  

d i a m e t e r   of   more   t h a n   5  µm  or  a  d e p t h   of   more  t h a n   1  µm,  

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

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

d u r a b i l i t y   and  w a t e r   r e t e n t i o n .  

F o r m a t i o n   o f   t h e   s e c o n d a r y   p i t s   by  e l e c t r o c h e m i c a l  

e t c h i n g   can   be  e f f e c t e d   by  u s i n g   an  e l e c t r o l y t i c   b a t h   o f  

e i t h e r   h y d r o c h l o r i c   a c i d   or  n i t r i c   a c i d .   In  o r d e r   to   r e n d e r  

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

a l t e r n a t i n g   wave   d e s c r i b e d   in   U .S .   P a t e n t   4 , 0 8 7 , 3 4 1 ,  

c o m p o u n d s   s u c h   as  a m i n e s   d e s c r i b e d   in  U .S .   P a t e n t   3 , 7 5 5 , 1 1 6 ,  

s u l f u r i c   a c i d   d e s c r i b e d   in  J a p a n e s e   P a t e n t   A p p l i c a t i o n  

(OPI)   No.  5 7 9 0 2 / 7 4   ( t h e   t e r m   " O P I "   as  u s e d   h e r e i n   r e f e r s  

t o  a   " p u b l i s h e d   u n e x a m i n e d   J a p a n e s e   p a t e n t   a p p l i c a t i o n " ) ,  



b o r i c   a c i d   d e s c r i b e d   in  U.S .   P a t e n t   3 , 9 8 0 , 5 3 9 ,   p h o s p h o r i c  

a c i d   s h o w n   in  West  German  P a t e n t   A p p l i c a t i o n   (OLS)  2 , 2 5 0 , 2 7 5  

and  U . S . P a t e n t   3 , 8 8 7 , 4 4 7 ,   e t c . ,   may  be  e m p l o y e d   or   a d d e d .  

S t a i n s   r e m a i n i n g   on  the   e l e c t r o c h e m i c a l l y   e t c h e d  

s u r f a c e   can   be  r e m o v e d   by  c o n t a c t i n g   t he   s u r f a c e   w i t h  

50  to  9 0 ° C ,   15  to  65  wt%  s u l f u r i c   a c i d   as  d e s c r i b e d   i n  

J a p a n e s e   P a t e n t   A p p l i c a t i o n   (OPI)   No.  1 2 7 3 9 / 7 8   or   b y  

e t c h i n g   w i t h   an  a l k a l i   d e s c r i b e d   in  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.  2 8 1 2 3 / 7 3 .  

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

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

p l a t e .   In  a d d i t i o n ,   an  a n o d e   o x i d a t i o n   f i l m   may  f u r t h e r  

be  p r o v i d e d   t h e r e o n   to  u se   as  a  h i g h   q u a l i t y   l i t h o g r a p h i c  

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

o x i d a t i o n   f i l m   is  p r e f e r a b l y   0 .1   to  10  g / m  ,   m o r e  

p r e f e r a b l y   0 .1  to  5  g / m 2 .  

The  a n o d i c   o x i d a t i o n   p r o c e s s i n g   c a n   be  c a r r i e d  

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

a r t .   S p e c i f i c a l l y ,   an  a n o d i c a l l y   o x i d i z e d   f i l m   can   b e  

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

DC  o r  A C   c u r r e n t   to  t he   a l u m i n u m   s u p p o r t   in   an  a q u e o u s  

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

o x a l i c   a c i d ,   or  a  m i x t u r e   of  two  o r  m o r e   o f   t h e s e   a c i d s .  

A n o d i z i n g   c o n d i t o n s   a r e   c h a n g e d   d e p e n d i n g   upon   w h a t   k i n d  

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



be  d e t e r m i n e d   i n d i s c r i m i n a t e l y .   H o w e v e r ,   as  a  g e n e r a l  

g u i d e ,   i t   can  be  s a i d   t h a t   an  e l e c t r o l y t i c   s o l u t i o n   h a v i n g  

a  c o n c e n t r a t i o n   of  1  to  80  wt%,  a  s o l u t i o n   t e m p e r a t u r e   o f  

5  to  70°C ,   a  c u r r e n t   d e n s i t y   of  0 .5   to  60  a m p e r e / d m  ,   a  

v o l t a g e   a p p l i e d   of  1  to  100  v  and  an  e l e c t r o l y z i n g   t i m e  

of   10  to  100  s e c o n d s   can   p r o d u c e   a  p r e f e r a b l e   r e s u l t .  

P a r t i c u l a r l y   e f f e c t i v e   a n o d i c a l l y   o x i d i z e d   f i l m  

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

P a t e n t   1 , 4 1 2 , 7 6 8 ,   w h e r e i n   a n o d i c   o x i d a t i o n   i s   c a r r i e d   o u t  

in   s u l f u r i c   a c i d   by  s e n d i n g   a  h i g h   d e n s i t y   e l e c t r i c   c u r r e n t ,  

and   t h e   p r o c e s s   d e s c r i b e d   in  U.S.   P a t e n t   3 , 5 1 1 , 6 6 1   ( i n c o r p o r a t e d  

h e r e i n   by  r e f e r e n c e   to  d i s c l o s e   a  p r o c e s s ) ,   w h e r e i n   a n o d i c  

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

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

o x i d i z e d   f i l m   is  p r e f e r a b l y   0 .1   to  10  g / m 2 ,   more   p r e f e r a b l y  

0 . 1   to  5  g / m 2 .  

The  a l u m i n u m   p l a t e   w h i c h   has   b e e n   a n o d i c a l l y  

o x i d i z e d   may  be  f u r t h e r   t r e a t e d   w i t h   an  a q u e o u s   s o l u t i o n  

of   an  a l k a l i   m e t a l   s i l i c a t e   s u c h   as  s o d i u m   s i l i c a t e   o r  

t h e  l i k e  u s i n g  a  c o n v t i o n a l  t e c h n i q u e ,  e . g . ,  a  d i p p i n g  

t e c h n i q u e ,   as  d e s c r i b e d   in   U.S .   P a t e n t s   2 , 7 1 4 , 0 6 6   a n d  

3 , 1 8 1 , 4 6 1   ( i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e   to  d i s c l o s e  

s u c h   t e c h n i q u e s ) .   A l t e r n a t i v e l y ,   a  s u b b i n g   l a y e r   made  u p  

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

e t c . )   c o n t a i n i n g   a  w a t e r - s o l u b l e   m e t a l   s a l t   ( e . g . ,   z i n c  



a c e t a t e ,   e t c . )   and  r a n g e d   in  p r e f e r a b l e   t h i c k n e s s   o f  

0 . 0 0 1   to  1  g / m 2 ,   more  p r e f e r a b l e   t h i c k n e s s   of   0 . 0 0 5   t o  

0 .5   g / m 2 ,   may  be  a d d i t i o n a l l y   p r o v i d e d   on  t he   a n o d i c a l l y  

o x i d i z e d   a l u m i n u m   p l a t e ,   as  d e s c r i b e d   in  U.S .   P a t e n t  

3 , 8 6 0 , 4 2 6   ( i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e   to  d i s c l o s e  

how  to  p r o v i d e   a  s u b b i n g   l a y e r ) .  

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

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

i n v e n t i o n ,   a  l i g h t - s e n s i t i v e   l a y e r   w h i c h   is   known   to  h a v e  

b e e n   u s e d   f o r   p r e s e n t i t i z e d   p l a t e s   is   p r o v i d e d   to  p r o d u c e  

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

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

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

e x c e l l e n t   p r o p e r t i e s .  

S u i t a b l e   e x a m p l e s   of  t he   c o m p o s i t i o n   o f   t h e  

a b o v e - d e s c r i b e d   l i g h t - s e n s i t i v e   l a y e r   a r e   d e s c r i b e d   b e l o w .  

(1)  L i g h t - s e n s i t i v e   l a y e r   c o m p r i s e d   of   a  d i a z o  

r e s i n   and  a  b i n d e r :  

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

t h o s e  d e s c r i b e d  i n  U . S .  P a t e n t s  2 , 0 6 3 , 6 3 1 ,  2 , 6 6 7 , 4 1 5 ,  

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   N o s .   1 8 0 0 1 / 7 4 ,   4 5 3 2 2 / 7 4 ,  

4 5 3 2 3 / 7 4  a n d   B r i t i s h   P a t e n t s   1 , 3 1 2 , 9 2 5   and  1 , 0 2 3 , 5 8 9 .  

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

in  B r i t i s h   P a t e n t s   1 , 3 5 0 , 5 2 1   and  1 , 4 6 0 , 9 7 8 ,   U .S .   P a t e n t s  

4 , 1 2 3 , 2 7 6 ,   3 , 7 5 1 , 2 5 7 ,   and  3 , 6 6 0 , 0 9 7 ,   and  J a p a n e s e   P a t e n t  



A p p l i c a t i o n   (OPI)  No.  9 8 6 1 4 / 7 9   ( t h e   t e r m   "OPI"   as  u s e d  

h e r e i n   r e f e r s   to  a  " p u b l i s h e d   u n e x a m i n e d   J a p a n e s e   P a t e n t  

A p p l i c a t i o n " ) .  

(2)  L i g h t - s e n s i t i v e   l a y e r   c o m p r i s e d   of  a n  

o - q u i n o n e d i a z i d e   c o m p o u n d :  

P a r t i c u l a r l y   p r e f e r a b l e   e x a m p l e s   of   t he   o -  

q u i n o n e d i a z i d e   c o m p o u n d   i n c l u d e   o - n a p h t h o q u i n o n e d i a z i d e  

c o m p o u n d s   as  d e s c r i b e d   in   U .S .   P a t e n t s   2 , 7 6 6 , 1 1 8 ,   2 , 7 6 7 , 0 9 2 ,  

2 , 7 7 2 , 9 7 2 ,   2 , 8 5 9 , 1 1 2 ,   2 , 9 0 7 , 6 6 5 ,   3 , 0 4 6 , 1 1 0 ,   3 , 0 4 6 , 1 1 1 ,  

3 , 0 4 6 , 1 1 5 ,   3 , 0 4 6 , 1 1 8 ,   3 , 0 4 6 , 1 1 9 ,   3 , 0 4 6 , 1 2 0 ,   3 , 0 4 6 , 1 2 1 ,  

3 , 0 4 6 , 1 2 2 ,   3 , 0 4 6 , 1 2 3 ,   3 , 0 6 1 , 4 3 0 ,   3 , 1 0 2 , 8 0 9 ,   3 , 1 0 6 , 4 6 5 ,  

3 , 6 3 5 , 7 0 9   and  3 , 6 4 7 , 4 4 3   and   many  o t h e r   p u b l i c a t i o n s .  

(3)  L i g h t - s e n s i t i v e  l a y e r   c o m p r i s e d   of   a  

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

( m a c r o m o l e c u l a r   c o m p o u n d ) :  

S p e c i f i c   e x a m p l e s   of  t he   c o m p o s i t i o n   i n c l u d e  

c o m p o s i t i o n s   c o m p r i s e d   of   a z i d e   c o m p o u n d s   and  w a t e r -  

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

a r e  d e s c r i b e d  i n  B r i t i s h   P a t e n t s  1 , 2 3 5 , 2 8 1  a n d  1 , 4 9 5 , 8 6 1 ,  

J a p a n e s e   P a t e n t   A p p l i c a t i o n   ( O P I )  N o s .   3 2 3 3 1 / 7 6  a n d  

3 6 1 2 8 / 7 6 ,   and  so  on,   and  c o m p o s i t i o n s   c o m p r i s e d   of   a z i d o  

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

b i n d e r s ,   as  d e s c r i b e d   in   J a p a n e s e   P a t e n t   A p p l i c a t i o n   ( O P I )  

Nos.  5 1 0 2 / 7 5 ,   8 4 3 0 2 / 7 5 ,   8 4 3 0 3 / 7 5 ,   and  1 2 9 8 4 / 7 8 .  

(4)  L i g h t - s e n s i t i v e   l a y e r s   c o m p r i s e d   of  o t h e r  



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

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

d i s c l o s e d   in  J a p a n e s e   P a t e n t   A p p l i c a t i o n   (OPI)   No.  9 6 6 9 6 / 7 7 ,  

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

P a t e n t s   1 , 1 1 2 , 2 7 7 ,   1 , 3 1 3 , 3 9 0 ,   1 , 3 4 1 , 0 0 4   and  1 , 3 7 7 , 7 4 7  

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

in  U . S .   P a t e n t s   4 , 0 7 2 , 5 2 8   and  4 , 0 7 2 , 5 2 7 ,   and  so  o n .  

The  a m o u n t   ( t h i c k n e s s )   of   t h e   l i g h t - s e n s i t i v e  

l a y e r   to  be  p r o v i d e d   on  the   s u p p o r t   is  c o n t r o l l e d   to  a b o u t  

0 .1   to  a b o u t   7  g / m 2 ,   p r e f e r a b l y   0 .5   to  4  g / m 2 .  

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

e x p o s u r e ,   a r e   s u b j e c t e d   to  p r o c e s s i n g s   i n c l u d i n g  a   d e v e l o p i n g  

s t e p   in  a  c o n v e n t i o n a l   m a n n e r   to  fo rm  r e s i n   i m a g e s .  

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

l i g h t - s e n s i t i v e   l a y e r   (1)  c o n s t i t u t e d   w i t h   a  d i a z o   r e s i n  

and  a  b i n d e r   has   u n e x p o s e d   p o r t i o n s   of  t h e   l i g h t - s e n s i t i v e  

l a y e r   r e m o v e d   by  d e v e l o p m e n t   a f t e r   i m a g e w i s e   e x p o s u r e   t o  

p r o d u c e   a  l i t h o g r a p h i c   p r i n t i n g   p l a t e .   On  t h e   o t h e r   h a n d ,  

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

( 2 0 )  h a s  e x p o s e d  p o r t i o n s  o f  t h e  l i g h t  d e n s i t i v e  l a y e r  w h i c h  

a r e   r e m o v e d   by  d e v e l o p m e n t   w i t h   an  a l k a l i n e   a q u e o u s   s o l u t i o n  

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

p l a t e .  

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   i n  

more  d e t a i l   by  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 .  



H o w e v e r ,   the   s c o p e   of   t h e   i n v e n t i o n   is  no t   l i m i t e d   t o  

t h e s e   e x a m p l e s .  

U n l e s s   o t h e r w i s e   s t a t e d ,   a l l   p e r c e n t s   (%)  a r e  

by  w e i g h t   in  t he   a b o v e   d e s c r i p t i o n   and  in  t h e   f o l l o w i n g  

e x a m p l e s .  

EXAMPLE  1 

A  c a s t i n g   c o m p o s i t i o n   c o n t a i n i n g  9 9 . 2 6 %   of   A l ,  

0 . 7 0   of  Fe  and  0.04%  of   Sn  was  s u b j e c t e d   to  h o t - r o l l i n g ,  

w h i c h   t e m p e r a t u r e   was  5 0 0 ° C ,   and  t h e n   to  i n t e r m e d i u m -  

a n n e a l i n g   at   400°C  f o l l o w e d   by  c o l d - r o l l i n g .   The  a l u m i n u m  

a l l o y   p l a t e   t h u s - o b t a i n e d   had  0 .30   mm  of   t h i c k n e s s .  

The  a l l o y   was  c o n f i r m e d   to  c o n t a i n   99.26%  o f  A l ,   0 .70%  o f  

Fe  and  0.04%  of  Sn  by  a  f l u o r e s c e n e   X - r a y   a n a l y s i s   u s i n g  

X - r a y .  

In  t he   same  way,   t h e   a l l o y s   of   t h e   p r e s e n t  

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

shown  in  t he   f o l l o w i n g   T a b l e   1 .  





EXAMPLE  2 

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

and  s u b j e c t e d   to  a  c h e m i c a l   g r a i n i n g   t r e a t m e n t   f o r   1  m i n u t e  

at   60°C  in  10%  NaOH.  S u r f a c e   r o u g h n e s s   of  t he   t h u s - t r e a t e d  

p l a t e s   was  m e a s u r e d ,   and  t he   p i t   p a t t e r n   was  o b s e r v e d   u n d e r  

a  s c a n n i n g   e l e c t r o n   m i c r o s c o p e   ( S E M ) .  

S a m p l e s   were   n u m b e r e d   to   c o m b i n e   an  a l l o y   n u m b e r   w i t h  

an  e t c h i n g   p r o c e s s   e m p l o y e d ,   f o r   e x a m p l e ,   a l l o y   N o .  1  

t r e a t e d   by  e t c h i n g   p r o c e s s   of  E x a m p l e   2  was  c a l l e d   S a m p l e  

No.  1A.  





As  is  a p p a r e n t   f rom  t he   T a b l e   2,  S a m p l e   Nos .   9A 

to  13A  c o n t a i n i n g   Fe  and  Mg  as  a  m a i n   c o m p o n e n t   h a v e   p i t  

p a t t e r n s  h a v i n g   2  to  8 µ  of  o p e n i n g   d i a m e t e r   and  0 . 4 5   µm 

or  more   of  a v e r a g e   s u r f a c e   r o u g h n e s s .  

On  t he   o t h e r   h a n d ,   S a m p l e   Nos .   1A  to  8A  which  c o n t a i n  

Cu  b u t   c o n t a i n   no  Mg  have   u n i f o r m   p i t   p a t t e r n s   h a v i n g   2  t o  

8 µ  of   p i t   d i a m e t e r .   T h o s e   s a m p l e s   h a v e   a  c o n s i d e r a b l y  

good  s u r f a c e - a p p e a r a n c e   in  c o m p a r i s o n   w i t h   C o m p a r a t i v e  

S a m p l e s .   V a l u e s  o f   a v e r a g e   s u r f a c e   r o u g h n e s s   i s   s l i g h t l y  

low  in  c o m p a r i s o n   w i t h   S a m p l e s   c o n t a i n i n g   Mg.  

T h e n ,   S a m p l e   Nos.   1 ' A ,   2 'A  and  3'A  and  S a m p l e  

Nos.   1  to  4A  and  6A  to  13A  w e r e   s u b j e c t e d   to  an  e l e c t r o -  

c h e m i c a l   e t c h i n g   t r e a t m e n t   in  a  7  g / l i t e r   n i t r i c   a c i d  

a q u e o u s   s o l u t i o n   in  an  e l e c t r i c i t y   a m o u n t   of  100  c o u l o m b / d m 2  

u s i n g   a  s p e c i a l   a l t e r n a t i n g   wave  c u r r e n t   d e s c r i b e d   i n  

J a p a n e s e   P a t e n t   A p p l i c a t i o n   (OPI)   No.  6 7 5 0 7 / 7 8 ,   t h e n  

s u b j e c t e d   to  d e s m u t t i n g   t r e a t m e n t   of   d i p p i n g   in   a  30% 

H2SO4  a q u e o u s   s o l u t i o n   a t   55°C  f o r   I  m i n u t e .   S u b s e q u e n t l y ,  

a  3  g/m2  t h i c k   o x i d e   f i l m   was  f o r m e d   t h e r e o n   in   an  e l e c t r o l y t i c  

s o l u t i o n  c o n t a i n i n g  2 0 %  s u l f u r i c  a c i d  a s  a  m a i o r  c o m p o n e n t  

a t   a  t e m p e r a t u r e  o f   30°C,   f o l l o w e d   b y   d i p p i n g   in   a  2.5%  a q u e o u s  

s o l u t i o n   of  J I S   N o .  3   s o d i u m   s i l i c a t e   a t  6 0 ° C   f o r   I  m i n u t e ,  

t h o r o u g h l y   w a s h i n g   w i t h   w a t e r ,   and  d r y i n g .  

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

s a m p l e s   was  d e t e r m i n e d ,   and  t h e i r   p i t   p a t t e r n s   w e r e   o b s e r v e d  



u n d e r   a  s c a n n i n g   e l e c t r o n   m i c r o s c o p e   (SEM)  to   d e t e r m i n e  

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

p r e p a r e d   by  a  m i c r o t o m e   was  o b s e r v e d   u n d e r   SEM  to  m e a s u r e  

the   p i t   d e p t h .  

R e s u l t s   t h u s - o b t a i n e d   a re   t a b u l a t e d   in   T a b l e   3 .  



S a m p l e   Nos.   1B  to  13B  and  S a m p l e   Nos .   1 'B  to   3 ' B  

had  s e c o n d a r y   p i t s   of   0 .1   to  0 .8   µm  of  d e p t h   and  1  to  3  µm 

of  o p e n i n g   d i a m e t e r .  

The  s u r f a c e   r o u g h n e s s   was  t h e   same  as  t h a t   o f  

s a m p l e s   t r e a t e d   by  a l k a l i   e t c h i n g   p r o c e s s   shown  in  T a b l e   1 .  

EXAMPLE  3 

On  t h e   s u p p o r t s   b a s e   c o m p r i s i n g   S a m p l e   Nos .   7 A ,  

7B,  10A  and  10B  and  C o m p a r a t i v e   S a m p l e   No.  3 ' B   o b t a i n e d   i n  

E x a m p l e   1  was  c o a t e d   t h e   f o l l o w i n g   l i g h t - s e n s i t i v e   l a y e r  

in  a  d ry   t h i c k n e s s   of   2 .0   g / m 2 .  

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

p r i n t i n g   p l a t e s   w e r e   e a c h   i m a g e w i s e   e x p o s e d   f o r   70  s e c o n d s  

by  m e a n s   o f   a  m e t a l   h a l i d e   lamp  of   3  kw  p l a c e d   a t   a  

d i s t a n c e   o f   1  m e t e r ,   and  d i p p e d   in  t he   f o l l o w i n g   d e v e l o p i n g  

s o l u t i o n   f o r   1  m i n u t e   a t   room  t e m p e r a t u r e .   T h e n ,   t h e   s u r f a c e  

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



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

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

F o r m u l a t i o n   of  D e v e l o p i n g   S o l u t i o n :  

T h e n ,   p r i n t i n g   was  c o n d u c t e d   in   a  c o n v e n t i o n a l  

m a n n e r   to  o b t a i n   t he   r e s u l t s   shown  in  T a b l e   4 .  





As  is  a p p a r e n t   f rom  T a b l e   4,  p l a t e s   of   Nos .   7 B ,  

a n d  1 0 B   h a v i n g   s u p p o r t s   of   Nos .   7B  and  10B  r e s p e c t i v e l y  

w h i c h   were   s u b j e c t e d   to  e l e c t r o c h e m i c a l   e t c h i n g   t r e a t m e n t  

were   e x t r a o r d i n a r y   i m p r o v e d   in  p r i n t i n g   d u r a b i l i t y   i n  

c o m p a r i s o n   w i t h   p l a t e s   of   Nos .   7A  and  10A  h a v i n g   s u p p o r t s  

of  Nos.  7A  and  10A  w h i c h   w e r e   n o t   t r e a t e d .   F u r t h e r ,   t h e  

p l a t e s   of  Nos.   7B  and  10B  w e r e   s u p e r i o r   to  t he   p l a t e   No.  3 ' B  

w h e r e i n   the   s u p p o r t   is   s u b j e c t e d   to  e l e c t r o c h e m i c a l   e t c h i n g .  

B e c a u s e ,   i t   seems   t h a t   t h e   s u p p o r t   of   No.  3 'B  has   a  l o w e r  

v a l u e   in  s u r f a c e   r o u g h n e s s .  

The  p l a t e s   o f   Nos .   10A  and  10B  a r e   s u p e r i o r   i n  

p r i n t i n g   d u r a b i l i t y   to  t h o s e   of   Nos.   7A  and  1 0 A .  

EXAMPLE  4 

S a m p l e   N o .  1   and  c o m p a r a t i v e   s a m p l e   Nos .   2'  a n d  

3 ' ,   shown  in  E x a m p l e   1,  w e r e   s u b j e c t e d   to  a  f i r s t   c h e m i c a l  

g r a i n i n g   t r e a t m e n t   in  10%  s o d i u m   h y d r o x i d e   a t   60°C  f o r   1 

to  5  m i n u t e s ,   t h e n   to  a  s e c o n d   c h e m i c a l   g r a i n i n g   t r e a t m e n t  

in  an  a q u e o u s   m i x t u r e   s o l u t i o n   o f   300  m l / l i t e r   n i t r i c   a c i d  

and  150  m . / l i t e r   s u l f u r i c   a c i d   a t   90°C  f o r   3  m i n u t e s ,  

f o l l o w e d  b y  o b s e r v a t i o n  u n d e r  S E M  a n d  m e a s u r e m e n t  o f  s u r f a c e  

r o u g h n e s s .  



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

on  s a m p l e   Nos.   IC1  to   IC5  due  to   i t s   l a r g e   s o l u t i o n   q u a n t i t y   f o r  

b o t h  a c i d  a n d  a l k a l i s h i n  a s s i t i o n  s a m p l e  N o s .  I C 1  t o  I C 5  h a d  a  m a i l t i  p i t  

p a t t e r n   w h e r e i n   u n i f o r m   1  t o   5  µ  p i t s   w e r e   f o r m e d  w i t h   a c i d  

in  u n i f o r m   2 µ  to  8 - µ - p i t s   h a v i n g   b e e n   f o r m e d   w i t h   a l k a l i .  



EXAMPLE  5 

S a m p l e   N o . 1 A  d e s c r i b e d   in  E x a m p l e   2,  c o m p a r a t i v e  

s a m p l e   N o s .  2 ' p  a n d  3 ' A   and  s a m p l e   No.  IC5  h a v i n g   b e e n  

s u b j e c t e d   to  t w o - s t a g e   g r a i n i n g   t r e a t m e n t s   in  E x a m p l e   4 

we re   a n o d i z e d   in   an  e l e c t r o l y t i c   s o l u t i o n   c o n t a i n i n g   20% 

s u l f u r i c   a c i d   as  a  m a j o r   c o m p o n e n t   a t   a  b a t h   t e m p e r a t u r e   o f  

30°C  to  p r o v i d e   t h e r e o n   a  3  g/m2  o x i d e   f i l m ,   t h e n   d i p p e d   i n  

a  2.5%  a q u e o u s   s o l u t i o n   of   s o d i u m   s i l i c a t e   ( J I S   N o . 3 )   a t  

60°C  f o r   1  m i n u t e ,   w a s h e d   t h r o u g h l y   w i t h   w a t e r ,   and   d r i e d .  

The  t h u s - t r e a t e d   s a m p l e s   p r e p a r e d   f r o m   s a m p l e   N o .  1 A ,  

c o m p a r a t i v e   s a m p l e s   N o s . 2 ' A   and  3 ' A , a n d   s a m p l e   No.  I C 5  w e r e  

r e f e r r e d   to  as  s a m p l e   Nos.   ( l A ) ,   ( 2 ' A ) ,   ( 3 ' A )   and   ( I C 5 ) D ,  

r e s p e c t i v e l y .   On  e a c h   of  t h e   t h u s - p r e p a r e d   s a m p l e s   w a s  

c o a t e d   t h e   s o l u t i o n   u s e d   in  E x a m p l e   3  in  a  d ry   t h i c k n e s s   o f  

2 .0   g/m2  to  p r e p a r e   l i t h o g r a p h i c   p r i n t i n g   p l a t e s .  

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

p r i n t i n g   p l a t e s   were   e a c h   i m a g e w i s e   e x p o s e d   f o r   70  s e c o n d s  

by  means   of   a  m e t a l   h a l i d e   lamp  o f   3  kw  p l a c e d   a t   a  d i s t a n c e  

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

f o r  o n e   m i n u t e  a t  r o o m   t e m p e r a t u r e .  T h e n ,  t h e  s u r f a c e   o f  

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

r e m o v e   u n e x p o s e d   a r e a s ,   t h u s   p r i n t i n g   p l a t e   Nos .   ( 1 A ) ,   ( 2 ' A ) ,  

( 3 ' A ) a n d   ( I C 5 ) D   we re   o b t a i n e d ,   r e s p e c t i v e l y .  



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

m a n n e r   to  o b t a i n   t h e   r e s u l t s   t a b u l a t e d   in  T a b l e   6 .  



EXAMPLE  6 

S a m p l e   Nos.   9A  and  8A,  and  C o m p a r a t i v e   s a m p l e  

No.  1 ' A ,   shown  in  E x a m p l e   2,  w e r e   a n o d i z e d   in  an  e l e c t r o l y t i c  

s o l u t i o n   c o n t a i n i n g   20%  s u l f u r i c   a c i d   as  a  m a j o r   c o m p o n e n t  

a t   a  b a t h   t e m p e r a t u r e   of   30°C  to  p r o v i d e   t h e r e o n   a  3  g / m 2  

o x i d e   f i l m ,   t h e n   d i p p e d   in  a  2.5%  a q u e o u s   s o l u t i o n   o f   s o d i u m  

s i l i c a t e   ( J I S   N o . 3 )   a t   60°C  f o r   1  m i n u t e ,   w a s h e d   t h r o u g h l y  

w i t h   w a t e r   and  d r i e d .  

The  s a m p l e   Nos.   9A  and  8A  t h u s   t r e a t e d   a n d  

C o m p a r a t i v e   s a m p l e   No.1  we re   r e f e r r e d   to  as  S u p p o r t   Nos .   ( 9 A ) E ,  

(8A)E  and  ( l ' A ) E ,   r e s p e c t i v e l y .  

On  e a c h   o f  t h e   s u p p o r t s   t h u s   p r e p a r e d   was   c o a t e d  

t h e   s o l u t i o n   u s e d   in  E x a m p l e   3  to   p r e p a r e   l i t h o g r a p h i c   p r i n t i n g  

p l a t e s .  

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

w e r e   e a c h   i m a g e w i s e   e x p o s e d   f o r   70  s e c o n d s   by  m e a n s   of   a  m e t a l  

h a l i d e   lamp  of  3  KW  p l a c e d   at   a  d i s t a n c e   of   1  m e t e r ,   and  d i p p e d  

in  t h e   d e v e l o p i n g   s o l u t i o n   shown  in  E x a m p l e   3  f o r   1  m i n u t e  

a t   room  t e m p e r a t u r e .   T h e n ,   t h e   s u r f a c e   o f   e a c h   p l a t e   w a s  

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

a r e a s ,   t h u s   p r i n t i n g   p l a t e s N o s .   ( 9 A ) E ,   (8A)E  and   ( l ' A ) E  w e r e  

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

P r i n t i n g   was  c o n d u c t e d   in  a  c o n v e n t i o n a l   m a n n e r  

to  o b t a i n   t h e   r e s u l t s   t a b u l a t e d   in   T a b l e   7 .  



S a m p l e   Nos.  (9A)E  and  (8A)E  a r e   s u p e r i o r   t o  

S a m p l e   No.  ( l ' A ) E   in  p r i n t i n g   d u r a b i l i t y   and  s t a i n i n g  

r e s i s t a n c e ,   and  f u r t h e r   S a m p l e   No.  ( 9 A ) E  i s   e x c e l l e n t   i n  

c o m p r a r i s o n   w i t h   S a m p l e   Nos .   (8A)E  and  ( 1 ' A ) E   due   to   a  

l a r g e r   a v e r a g e   s u r f a c e   r o u g h n e s s   of  S a m p l e   No.  ( 9 A ) E .  

W h i l e  t h e   i n v e n t i o n   has   b e e n   d e s c r i b e d   i n   d e t a i l  

and  w i t h   r e f e r e n c e   to  s p e c i f i c   e m b o d i m e n t s   t h e r e o f ,   i t   w i l l  

be  a p p a r e n t   to   one   s k i l l e d   in  t h e   a r t   t h a t   v a r i o u s   c h a n g e s  

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

t h e   s p r i t   and  t h e   s c o p e   t h e r e o f .  



1.  An  a l u m i n u m   a l l o y ,   w h i c h   c o n t a i n s   0 . 2 0   t o  

1.0%  Fe  and  0 . 0 0 5   to  0.1%  of  at  l e a s t   one  e l e m e n t   s e l e c t e d  

from  among  Sn,  In ,   Ga,  and  Z n .  

2.  An  a l u m i n u m   a l l o y ,   w h i c h   c o n t a i n s   0.20%  t o  

1.0%  Fe,   0 . 0 0 5   to  0.1%  of  a t   l e a s t   one  e l e m e n t   s e l e c t e d  

from  among  Sn,  In ,   Ga,  and  Zn,  and  0 .1   to  2%  Cu  a n d / o r   0 . 1  

to  0.6%  Mg.  

3.  A  s u p p o r t   f o r   a  l i t h o g r a p h i c   p r i n t i n g   p l a t e ,  

c o m p r i s i n g  a n  a l u m i n u m   a l l o y   m a t e r i a l   c o n t a i n i n g   0 . 2 0   t o  

1.0%  Fe  and  0 . 0 0 5   to  0.1%  of   an  e l e m e n t   s e l e c t e d   f r o m  

the   g r o u p   c o n s i s t i n g   of  Sn,   I n ,   Ga  and  Z n .  

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

as  c l a i m e d   in  C l a i m   3,  f u r t h e r   c o m p r i s i n g   0 .1   to  2%  Cu  a n d / o r  

0 .1   to  0 .6   %  Mg. 

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

as  c l a i m e d   in  C l a i m   3,  w h e r e i n   a  s u r f a c e   o f  t h e  s u p p o r t  i s  

c h e m i c a l l y  e t c h e d  

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

as  c l a i m e d   in  C l a i m   5,  w h e r e i n   t h e   s u r f a c e   is  c h e m i c a l l y  

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

the   g r o u p   of  a c i d s   c o n s i s t i n g   of   h y d r o c h l o r i c   a c i d ,   n i t r i c  



a c i d ,   s u l f u r i c   a c i d ,   p h o s p h o r i c   a c i d ,   and  h y d r o f l u o r i c  

a c i d   or  an  a l k a l i   s o l u t i o n   s e l e c t e d   f rom  of   t h e   g r o u p   o f  

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

s o d i u m   t e r t i a r y   p h o s p h a t e   and  s o d i u m   s i l i c a t e .  

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

as  c l a i m e d   in  C l a i m   5,  w h e r e i n   t he   s u r f a c e   o f   t h e   s u p p o r t  

has   an  a n o d e   o x i d a t i o n   f i l m   p r o v i d e d   t h e r e o n .  

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

as  c l a i m e d   in  C l a i m   5,  w h e r e i n   t he   s u r f a c e   h a s   p r o v i d e d  

t h e r e o n   a  s u b b i n g   l a y e r .  

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

as  c l a i m e d   in  C l a i m   8,  w h e r e i n   t he   s u b b i n g   l a y e r   i s   c o m p r i s e d  

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

s a l t .  

10 .   A  l i t h o g r a p h i c ' p r i n t i n g   p l a t e ,   c o m p r i s i n g ;  

a  p r i n t i n g   p l a t e   s u p p o r t   c o m p r i s e d   o f   0 . 2 0  

to  1.0%  F e ,  0 . 0 0 5   to  0.1%  of   an  e l e m e n t   s e l e c t e d   f r o m   t h e  

g r o u p   c o n s i s t i n g  o f   S n ,  I n ,  G a  a n d  Z n ,   and   t h e   r e m a i n d e r  

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

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

s u r f a c e .  



11.  An  a l u m i n u m   a l l p y   l i t h o g r a p h i c   p r i n t i n g  

p l a t e   as  c l a i m e d   in  C l a i m   10,   w h e r e i n   t h e   l i g h t - s e n s i t i v e  

l a y e r   i s   p r e s e n t   in  an  a m o u n t   w i t h i n   t he   r a n g e   of   0 . 1   t o  

7  g / m 2 .  

12.  An  a l u m i n u m   a l l o y   l i t h o g r a p h i c   p r i n t i n g  

p l 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   l i g h t - s e n s i t i v e  

l a y e r   i s   p r e s e n t   in  an  a m o u n t   w i t h i n   t h e   r a n g e   o f   0 . 5   t o  

4  g / m 2 .  

13.  A  s u p p o r t   f o r   a  l i t h o g r a p h i c   p r i n t i n g   p l a t e ,  

w h i c h   c o m p r i s e s   a n  a l u m i n u m   a l l o y   m a t e r i a l   c o n t a i n i n g   0 . 2 0  

to  1.0%  Fe  and  0 . 0 0 5   to  0.1%  of   o n e ,   two  or   more  o f   Sn,   I n ,  

Ga,  and  Zn  and  h a v i n g   a t   l e a s t   on  one  s u r f a c e   t h e r e o f   a  

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

s u r f a c e   to  a  c h e m i c a l   e t c h i n g   t r e a t m e n t   and   t h e n   to  a n  

e l e c t r o c h e m i c a l   e t c h i n g   t r e a t m e n t   in   an  a c i d i c   e l e c t r o l y t i c  

s o l u t i o n .  

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

a s  d e s c r i b e d   i   1 3 ,  w h e r e i n  s a i d  a l u m i n u m  a l l o y  

m a t e r i a l  f u r t h e r  c o n t a i n s  0 . 1   t o  2 %  C u  a n d / o r  0 . 1   t o  0 . 6 %  M g .  

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

as  d e s c r i b e d   in  C la im   13,  w h e r e i n   t h e   s u r f a c e   o f   s a i d  

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

p i t s   of   0 . 3   to  1.2  pm  ( p r e s e n t e d   as  Ra)  in  a v e r a g e   r o u g h n e s s  



or  1  to  10  µm  in  a v e r a g e   d e p t h   f o r m e d   by  t h e   c h e m i c a l  

e t c h i n g   t r e a t m e n t .  

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

as  d e s c r i b e d   in  C l a i m   13,  w h e r e i n   t he   s u r f a c e   o f   s a i d  

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

p i t s   o f   1  µm  or  l e s s   in   a v e r a g e   d e p t h   and  5  pm  or   l e s s   i n  

a v e r a g e   o p e n i n g   d i a m e t e r   f o r m e d   by  t he   e l e c t r o c h e m i c a l  

t r e a t m e n t .  

17.  A  l i g h t - s e n s i t i v e   l i t h o g r a p h i c   p r i n t i n g   p l a t e ,  

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

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

a l l o y   m a t e r i a l   c o n t a i n i n g   0 . 2 0   to  1.0%  Fe  and   0 . 0 0 5   to  0 . 1 %  

of  o n e ,   two  or  more  of   Sn,  I n ,   Ga,  and  Zn  and   h a v i n g   a t  

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

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

e t c h i n g   t r e a t m e n t   a n d  t h e n   to  an  e l e c t r o c h e m i c a l   e t c h i n g  

t r e a t m e n t .  

1 8 .  A  m e t h o d  f o r  p r o d u c i n g  a  l i g h o g i a p h i c  p r i n t i n g  

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

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

o f  0 . 2 0   to  1.0%  Fe,   0 . 0 0 5   to  0.1%  of   an  e l e m e n t   s e l e c t e d  

f rom  t h e   g r o u p   c o n s i s t i n g   of  Sn,  In ,   Ga,  and  Zn,  and   t h e  

r e m a i n d e r   b e i n g   a l u m i n u m ;  



s u b j e c t i n g   a  s u r f a c e   of  t he   a l u m i n u m   a l l o y  

m a t e r i a l   to  a  c h e m i c a l   e t c h i n g   t r e a t m e n t   in  o r d e r   t o   f o r m  

u n i f o r m   and  d e n s e   g r a i n   s t r u c t u r e   on  t he   s u r f a c e ;  

s u b j e c t i n g   the   s u r f a c e   to  e l e c t r o c h e m i c a l  

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

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

p r i n t i n g   p l a t e   s u p p o r t   as  c l a i m e d   in  C l a i m   18,   w h e r e i n  

the   a l u m i n u m   a l l o y   m a t e r i a l   is  f u r t h e r   c o m p r i s e d   o f   0 . 1   t o  

2%  Cu,  a n d / o r   0 .1   to  0 .6   % Mg. 

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

p l a t e   s u p p o r t   as  c l a i m e d   in  C la im   19,   w h e r e i n   t h e   c h e m i c a l  

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

s u r f a c e   has   an  a v e r a g e   r o u g h n e s s   (Ra)  in  t h e   r a n g e   o f   0 . 3  

to  1 .2   µm  and  t h e   p i t s   f o r m e d   in  t h e   s u r f a c e   h a v e   an  a v e r a g e  

d e p t h   of   1  to  10  µm.  

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

p l a t e   s u p p o r t   as  c l a i m e d   in  C l a i m   19,   w h e r e i n   t h e   e l e c t r o -  

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

an  a v e r a g e  d e p t h  o f  I  µ m  o r  l e s s  a n d  a n   a v e r a g e   d i a m e t e r  

of  5  µm  or  l e s s .  

22.  A  l i t h o g r a p h i c   p r i n t i n g   p l a t e   s u p p o r t ,  

p r o d u c e d   by  t h e   p r o c e s s   c o m p r i s i n g   t he   s t e p s   o f :  

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



of  0 .2  to  1.0%  Fe,  0 . 0 0 5   to  0.1%  of   an  e l e m e n t   s e l e c t e d  

f rom  t h e   g r o u p   c o n s i s t i n g   of   Sn,  In ,   Ga  a n d  Z n   and  t h e  

r e m a i n d e r   b e i n g   a l u m i n u m ;  

s u b j e c t i n g   a  s u r f a c e   o f   t he   a l u m i n u m   a l l o y  

m a t e r i a l   to  a  c h e m i c a l   e t c h i n g   t r e a t m e n t   in  o r d e r   t o  

form  a  u n i f o r m   and  d e n s e   g r a i n   s t r u c t u r e   on  t h e   s u r f a c e ;  

a n d  

s u b j e c t i n g   t h e   s u r f a c e   to  an  e l e c t r o c h e m i c a l  

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

23.  A  l i t h o g r a p h i c   p r i n t i n g   p l a t e   s u p p o r t  

p r o d u c e d   by  t h e   p r o c e s s   as  c l a i m e d   in  C l a i m   22 ,   w h e r e i n   t h e  

a l u m i n u m   a l l o y   m a t e r i a l   is   f u r t h e r   c o m p r i s e d   o f   0 . 1   to   2% 

Cu  a n d / o r   0.1  to  0.6%  Mg,  the  chamical   e t c h i n g   t r e a t m e n t   p r o v i d e s  

pr imary  p i t s   having  an  average  d i a m e t e r   of  0.3  to  1.2  µn  and  an  a v e r a g e  

d e p t h   o f   1  to   10  µm,  and  t h e   e l e c t r o c h e m i c a l   t r e a t m e n t  

p r o v i d e s   s e c o n d a r y   p i t s   h a v i n g   an  a v e r a g e   d e p t h   of   1  pm 

or  l e s s   and   an  a v e r a g e   d i a m e t e r   of   5  pm  or  l e s s .  

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

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

p r o v i d i n g   an  a l u m i n u m   a l l o y   m a t e r i a l  

c o m p r i s e d   of   0 : 2 0   to  1.0%  Fe,   0 . 0 0 5   to  0.1%  o f   an  e l e m e n t  

s e l e c t e d   f r o m   t h e   g r o u p   c o n s i s t i n g   of   Sn,  I n ,   Ga,  and  Z n ,  

0 .1   to  2%  Cu  and  the   r e m a i n d e r   b e i n g   a l u m i n u m ;  

s u b j e c t i n g   a  s u r f a c e   o f   t he   a l u m i n u m   a l l o y  



m a t e r i a l   to  a  c h e m i c a l   e t c h i n g   t r e a t m e n t   in  o r d e r   to  f o r m  

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

p r i m a r y   p i t s   h a v i n g   an  a v e r a g e   d i a m e t e r   of  0 . 3   to  1 . 2   µm 

and  an  a v e r a g e   d e p t h   of  1  to  10  µm; 

s u b j e c t i n g   t he   s u r f a c e   to  an  e l e c t r o c h e m i c a l  

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

p r o v i d e   s e c o n d a r y   p i t s   h a v i n g   an  a v e r a g e   d e p t h   of  1  µm  o r  

l e s s   and  an  a v e r a g e   d i a m e t e r   of   5  µm  or   l e s s ;   a n d  

p r o v i d i n g   a  l i g h t - s e n s i t i v e   l a y e r   on  t he   u n i f o r m  

and  d e n s e   g r a i n   s t r u c t u r e   in  t he   s u r f a c e  

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

l i t h o g r a p h i c   p r i n t i n g   p l a t e   as  c l a i m e d   in   C l a i m   2 4 ,  

w h e r e i n   t h e   l i g h t - s e n s i t i v e   l a y e r   i s   p r e s e n t   in  an  a m o u n t  

w i t h i n   t he   r a n g e   of   0 .1   to  a b o u t   7  g / m 2 .  

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

l i t h o g r a p h i c   p r i n t i n g   p l a t e   as  c l a i m e d   in   C l a i m   2 5 ,  

w h e r e i n   t h e   l i g h t - s e n s i t i v e   l a y e r   is   p r e s e n t   in   an  a m o u n t  

w i t h i n   t h e   r a n g e  o f   0 .5   to  4  g / m 2 .  
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