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(5f)  Process  for  printing  onto  polypropylene. 
A  process  for  printing  onto  polypropylene  or  other other 

plastics  material  having  similar  surface  characteristics,  com- 
prising  printing,  using  normal  inks,  onto  the  polypropylene 
or  other  plastics  material  surface  and  then  coating  the 
surface,  as  well  as  the  printed  area  with  transparent  sealant 
material  comprising  a  mixture  of  non-rub  and  hard-dry 
materials  and  preferably  also  a  varnish  to  give  a  gloss  finish. 



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

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

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

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

s a t i s f a c t o r i l y ,   due   to   i t s   g r e a s e - l i k e   s u r f a c e .  

The  p r o b l e m   of  p r i n t i n g   o n t o   p o l y p r o p y l e n e   o r  

s i m i l a r   m a t e r i a l   i s   t h a t   t h e r e   i s   i n a d e q u a t e   a d h e s i o n   b e t -  

ween  t h e   i n k   and   t h e   s u r f a c e   of   p o l y p r o p y l e n e   s h e e t   r e s u l t -  

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

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

To  a t t e m p t   to  s o l v e   t h e   p r o b l e m   of   a d h e s i o n ,   a  

n u m b e r   of   m a t e r i a l s   h a v e   b e e n   a d d e d   to   t h e   i n k ,   s u c h   a d d i t -  

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

rub   f i n i s h   or   i m p r o v i n g   d r y i n g   c h a r a c t e r i s t i c s   o f   t h e   i n k .  

Up  to   t h e   p r e s e n t   n o n e   of   t h e s e   h a v e   b e e n   f o u n d  

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

i s   n o t   p o s s i b l e   to   p r i n t   r e l i a b l y   o n t o   p o l y p r o p y l e n e   o r  

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

The  o b j e c t   of   t h i s   i n v e n t i o n   i s   t h e r e f o r e   to   p r o -  
v i d e   a  p r o c e s s   f o r   p r i n t i n g   s u c c e s s f u l l y   o n t o   p o l y p r o p y l e n e  

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

e r i s t i c s   to   p o l y p r o p y l e n 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   t h e r e   i s   p r o -  

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

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

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



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

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

m a t e r i a l .  

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

a  s e a l a n t   m a t e r i a l   f o r   a p p l i c a t i o n   to   a  s u r f a c e   o f   a  p o l y -  

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

s u r f a c e   c h a r a c t e r i s t i c s ,   c h a r a c t e r i s e d   by  a  m i x t u r e   o f   a  

n o n - r u b   m a t e r i a l   and   a  h a r d - d r y   m a t e r i a l .  

C o n v e n i e n t l y ,   i n   one  e x a m p l e   t h e   s e a l a n t   m a t e r i a l  

c o m p r i s e s   2 0 - 2 5 %   w e i g h t   o f   a  n o n - r u b   m a t e r i a l   and  2 0 - 2 5 %  

by   w e i g h t   o f   a  h a r d - d r y   m a t e r i a l   and  50 -60%  by  w e i g h t   o f  

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

In   a n o t h e r   e x a m p l e   t h e   s e a l a n t   m a t e r i a l   may  c o m -  

p r i s e   6 0 - 8 5 %   by  w e i g h t   o f   a  n o n - r u b   m a t e r i a l   and  1 5 - 4 0 %  

by  w e i g h t   o f   a  h a r d - d r y   m a t e r i a l .  

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

r u b   p a s t e   c o m p r i s i n g   30%  to  35%  by  w e i g h t   o f   a  p o l y t h e n e  

t y p e   wax  a n d   65%  to   70%  by  w e i g h t   of   a  q u i c k   s e t t i n g   v a r n -  

i s h   to   make  up  t h e   b a l a n c e .  

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

e r i a l s   c o m p r i s e   33t%  of   t h e   p o l y t h e n e   t y p e   wax  and  662 3%  o f  

t h e   v a r n i s h .  

An  a d d i t i v e   i n   t h e   fo rm  of   a  h a r d - d r y   m a t e r i a l   i s  

p r e f e r a b l y   u s e d .   T h i s   may  c o m p r i s e   2%  by  w e i g h t   of   c o b a l t  

d r i e r s ,   10%  by  w e i g h t   o f   a  wax  c o m p o u n d   and   88%  by  w e i g h t  

o f   c h i n a   wood  o i l   r e s i n .  

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

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

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

C o n v e n i e n t l y   t h e   i n k   i s   a l l o w e d   to   d r y ,   a t   l e a s t  

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

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

m a t e r i a l   a t   a  t e m p e r a t u r e   b e t w e e n   50°   and   60°   C e n t i g r a d e ,  

t o   a i d   d r y i n g .  

The  m a t e r i a l s   c h o s e n   i n c l u d e   t h e   c h a r a c t e r i s t i c s ,  

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

s u r f a c e   f i n i s h   and   i n   t h e   c a s e   o f   t h e   h a r d - d r y   a d d i t i v e   o f  

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

w h e r e   u s e d ,   a  g o o d   g l o s s   s u r f a c e .  



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

e x a m p l e .  

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

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

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

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

A r t i c l e s   s u c h   as  c a s s e t t e   p a c k a g e s   or   t h e   c a s -  

s e t t e s   t h e m s e l v e s   made  f r o m   p o l y p r o p y l e n e   m a t e r i a l   m a y  
a l s o   be  p r i n t e d   by  m e a n s   of   t h i s   p r o c e s s .  

The  p r o c e d u r e   i n v o l v e s   p r i n t i n g   by  any   c o n v e n -  

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

s u r f a c e .   A  c o l o u r   or   c o m b i n a t i o n   o f   c o l o u r s   c an   be  a p p l i e d  

i n   e x a c t l y   t h e   same  way  as  t h e s e   a r e   a p p l i e d   n o r m a l l y   t o  

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

The  p r i n t i n g   i n k s   a r e   a l l o w e d   to   d r y   to   a  p r e d e t -  

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

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

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

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

t h e   f i n i s h e d   a r t i c l e .  

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

o r   by  s p r a y i n g .   A l t e r n a t i v e l y   a  r u b b e r   or   o t h e r   f l e x i b l e  

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

c o a t i n g   to   t h e   s u r f a c e   may  be  u s e d .  

In   one  e x a m p l e   t h e   s e a l a n t   m a t e r i a l   c o m p r i s e s   a  
n o n - r u b   p a s t e   w i t h   an  a d d i t i v e   i n   t h e   f o r m   o f   a  h a r d - d r y  

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

v a r n i s h .  

The  p r o p o r t i o n s   of   n o n - r u b ,   h a r d - d r y   and   g l o s s  

v a r n i s h   a r e   a p p r o x i m a t e l y   20 -25%  by  w e i g h t   o f   n o n - r u b  

m a t e r i a l   and  20-25%  by  w e i g h t   of   t h e   h a r d - d r y   a d d i t i v e  

a n d   50 -60%  by  w e i g h t   of   t h e   g l o s s   v a r n i s h   m a t e r i a l .   T h e  

p r o p o r t i o n s   a r e   p r e f e r a b l y   25%  n o n - r u b   and   25%  h a r d - d r y  

a n d   50%  of   g l o s s   v a r n i s h   m a t e r i a l .  

The  n o n - r u b   p a s t e   may  c o m p r i s e   30  to   35%  b y  

w e i g h t   o f   a  p o l y t h e n e   t y p e   wax  and   65  to   70%  by  w e i g h t   o f  

a  q u i c k   s e t t i n g   v a r n i s h   to   make  up  t h e   r e m a i n d e r .   The  p r e -  



f e r r e d   p r o p o r t i o n s   a r e   331%  of   t h e   p o l y u r e t h e n e   t y p e   w a x  

and   662 3%  o f   t h e   v a r n i s h .  

The  h a r d - d r y   a d d i t i v e   may  c o m p r i s e   2%  by  w e i g h t  

o f   c o b a l t   d r i e r s ,   10%  by  w e i g h t   o f   a  wax  c o m p o u n d   and   88% 

by  w e i g h t   o f   c h i n a   wood  o i l   r e s i n   t o   make  up  t h e   r e m a i n d e r .  

The  g l o s s   v a r n i s h   m a t e r i a l ,   w h i c h   s e r v e s   as  a  

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

r e s i n   b a s e   i n c l u d i n g   a  m i x t u r e   o f   gum  and   s y n t h e t i c   r e s i n s .  

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

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

d e s i r a b l e   t h a t   t h e   t e m p e r a t u r e   s h o u l d   be  b e t w e e n   50  and   6 0 °  

C e n t i g r a d e   to   a i d   r a p i d   d r y i n g .   I t   i s   p r e f e r a b l e   to   p r e m i x  

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

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

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

to   a b o v e   i s   made  by  S h a c k e l l ,   E d w a r d s   &  Company  L i m i t e d   a n d  

i s   i d e n t i f i e d   by  t h e i r   S e r i a l   No.  2 4 6 3 .   A  h a r d - d r y   a d d i t i v e  

i s   made  by  F i s h b u r n   P r i n t i n g   I n k   Company   L i m i t e d   u n d e r   t h e i r  

S e r i a l   No.  XC8228 .   The  g l o s s   v a r n i s h   may  be  t h a t   made  by  J  

and   C  and   i s   i d e n t i f i e d   by  t h e i r   S e r i a l   No.  120  H  9 6 6 5 9 .  

In   an  a l t e r n a t i v e   e x a m p l e ,   t h e r e   i s   u s e d   a  m i x t u r e  

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

60  to   85%  by  w e i g h t   o f   t h e   n o n - r u b   m a t e r i a l   and  15  to   40% 

by  w e i g h t   o f   t h e   h a r d - d r y   m a t e r i a l ,   to   make  up  t h e   r e m a i n d e r .  

The  p r e f e r r e d   p r o p o r t i o n s   i n   t h i s   e x a m p l e   a r e   75%  by  w e i g h t  

o f   t h e   n o n - r u b   m a t e r i a l   and   25%  by  w e i g h t   o f   t h e   h a r d - d r y  

a d d i t i v e   m a t e r i a l .   I t   i s   h o w e v e r   t o   be  u n d e r s t o o d   t h a t   p r o p -  

o r t i o n s   o t h e r   t h a n   t h o s e   s p e c i f i e d   may  be  f o u n d   to   be  s a t -  

i s f a c t o r y .  



1.  A  p r o c e s s   f o r   p r i n t i n g   o n t o   p o l y p r o p y l e n e   o r  

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

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

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

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

a n t   m a t e r i a l .  

2.  A  p r o c e s s   as  c l a i m e d   i n   c l a i m   1  c h a r a c t e r i s e d   i n  

t h a t   t h e   s e a l a n t   m a t e r i a l   i s   a p p l i e d   a t   a  t e m p e r a t u r e   b e t -  

w e e n   50°  and   60°  C e n t i g r a d e .  

3.  A  s e a l a n t   m a t e r i a l   f o r   a p p l i c a t i o n   to   a  s u r f a c e  

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

s i m i l a r   s u r f a c e   c h a r a c t e r i s t i c s ,   c h a r a c t e r i s e d   by  a  m i x t u r e  

of   a  n o n - r u b   m a t e r i a l   and   a  h a r d - d r y   m a t e r i a l .  

4.  A  s e a l a n t   m a t e r i a l   as  c l a i m e d   i n   c l a i m   3  c h a r a c t -  

e r i s e d   by  20 -25%  by  w e i g h t   of  a  n o n - r u b   m a t e r i a l   and   2 0 - 2 5 %  

by  w e i g h t   o f   a  h a r d - d r y   m a t e r i a l   and  5 0 - 6 0 %   by  w e i g h t   o f  

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

5.  A  s e a l a n t   m a t e r i a l   as  c l a i m e d   i n   c l a i m   3  c h a r a c t e r -  

i s e d   by  60 -85%  by  w e i g h t   of   a  n o n - r u b   m a t e r i a l   and  1 5 - 4 0 %  

by  w e i g h t   of   a  h a r d - d r y   m a t e r i a l .  

6.  A  s e a l a n t   m a t e r i a l   as  c l a i m e d   i n   e i t h e r   of   c l a i m s  

4  and   5  c h a r a c t e r i s e d   by  a  n o n - r u b   p a s t e   c o m p r i s i n g   3 0 - 3 5 %  

by  w e i g h t   of   a  p o l y t h e n e   t y p e   wax  and   6 0 - 7 0 %   by  w e i g h t   o f  

a  q u i c k   s e t t i n g   v a r n i s h   to   make  up  t h e   b a l a n c e .  

7.  A  s e a l a n t   m a t e r i a l   as  c l a i m e d   i n   c l a i m   6  c h a r a c t -  

e r i s e d   in   t h a t   t h e   p r o p o r t i o n s   a r e   331 3%  of   t h e   p o l y t h e n e  

t y p e   wax  and  662 3%  o f   t h e   v a r n i s h .  

8.  A  s e a l a n t   m a t e r i a l   as  c l a i m e d   i n   e i t h e r   of   c l a i m s  

4  and  5  c h a r a c t e r i s e d   by  a  h a r d - d r y   m a t e r i a l   c o m p r i s i n g   2% 

by  w e i g h t   of   c o b a l t   d r i e r s ,   10%  by  w e i g h t   o f   a  wax  c o m -  

p o u n d   and   88%  by  w e i g h t   of   c h i n a   wood  o i l   r e s i n .  

9.  A  s e a l a n t   m a t e r i a l   as  c l a i m e d   i n   c l a i m   4  c h a r a c t -  

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

b a s e   w i t h   an  o i l   s o l v e n t .  
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