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BACKGROUND  OF  THE  I N V E N T I O N :  

Field  of  the  I n v e n t i o n  

This  i n v e n t i o n   r e l a t e s   to  a  c o m p o s i t i o n   upon  which  an  i m a g e  

can  be  p r o d u c e d   by  s u b j e c t i n g   the  s u r f a c e   t h e r e o f   to  a  sou rce   o f  

i n t e n s e   r a d i a t i o n ,   and  to  the  p r o c e s s   for  p r o d u c i n g   an  i m a g e  

t h e r e o n .  

D e s c r i p t i o n   of  the   Pr ior   A r t  

Pr ior   to  the  p r e s e n t   i n v e n t i o n ,   a  n u m b e r   of  t e c h n i q u e s   w e r e  

s u g g e s t e d   for  p r o d u c i n g   s u b s t r a t e s   that   could  be  imaged  u p o n  

be ing   s u b j e c t e d   to  a  sou rce   of  i n t e n s e   r a d i a t i o n ,   such  as  a  l a s e r .  

In  the  major i ty   of  the  p r i o r   ar t   t e c h n i q u e s ,   the  s u b s t r a t e   i s  

coated  with  a  l aye r   of  a  c o m p o s i t i o n   c o n t a i n i n g   a  mater ia l   t h a t  

a b s o r b s   the '   r a d i a n t   e n e r g y   and  becomes   v a p o r i z e d   or  is  o t h e r w i s e  

removed   from  the  s u r f a c e   of  the  s u b s t r a t e .   Examples   of  r a d i a n t  

e n e r g y   a b s o r b i n g   ma te r i a l s   i n c l u d e   v a r i o u s   dyes   and  p i g m e n t s ,  

such  as  c a rbon   b l ack ,   and  v a r i o u s   meta l s ,   such  as  a luminum.   If  a 

metallic  l aye r   is  coa ted   over   a  d a r k   s u b s t r a t e ,   for  e x a m p l e ,  

se l ec t ive   removal   of  the  metall ic  l a y e r   will  p r o d u c e   a  p o s i t i v e  

image.   If,  h o w e v e r ,   a  da rk   p i g m e n t e d   layer   is  coated   over   a 

t r a n s p a r e n t   or  l ight   s u b s t r a t e ,   s e l e c t i v e   removal   of  the  da rk   l a y e r  

will  r e su l t   in  a  n e g a t i v e   i m a g e .  

These   t e c h n i q u e s   have  been  employed   by  m a n u f a c t u r e r s   o f  

e l e c t ron i c   c o m p o n e n t s   in  c o n n e c t i o n   with  the i r   l a se r   m a r k i n g  

s y s t e m s .   E l ec t ron i c   c o m p o n e n t s ,   such   as  dual  inl ine  p a c k a g e s  

(DIPs) ,   are  f i r s t   coated   with  a  l a s e r - i m a g a b l e   coa t i ng   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   t e c h n i q u e s   such   as  silk  s c r e e n ,   s p r a y i n g   a n d  

offset   l i t h o g r a p h i c .   The  coated   c o m p o n e n t s   are  then  s e l e c t i v e l y  

s u b j e c t e d   to  l a se r   r ad i a t i on   which  r emoves   the  coa t ing   from  t h e  

areas   e x p o s e d   to  p r o d u c e   an  image ,   such   as  a  pa r t   n u m b e r   o r  



other   form  of  i d e n t i f i c a t i o n .   After   p r i n t i n g ,   the  e l e c t r o n i c  

componen t s   are  c l e a n e d ,   for  example  in  an  HCI  b a t h .   C o a t i n g s  

c o n t a i n i n g   meta l l ic   p a r t i c l e s   are  a t t a c k e d   by  the  ba th   to  a  

su f f i c i en t   d e g r e e   to  cause   s e v e r e   c o n t a m i n a t i o n   of  the  ba th   a n d  

d e s t r u c t i o n   of  the   c o a t i n g .  

One  of  the  major  d r a w b a c k s   of  the  l a s e r - i m a g a b l e   c o a t i n g  

compos i t ions   t h a t   have   been   used   is  the  d i f f i c u l t y   a s s o c i a t e d   w i t h  

ma tch ing   the  color   of  the  coa t ing   to  the  color  of  the  p o t t i n g  

compound   for  the  e l e c t r o n i c   c o m p o n e n t .   D i f f e r e n t   m a n u f a c t u r e r s  

p r e f e r   to  d i s t i n g u i s h   t he i r   p r o d u c t s   u s i n g   d i f f e r e n t   co lo r s .   If  t h e  

l a s e r - i m a g a b l e   c o a t i n g   were  metal l ic ,   it  would  have  to  be  c o a t e d  

over   a  da rk   c o l o r e d   s u r f a c e   to  p r o v i d e   the  n e c e s s a r y   c o n t r a s t   t o  

the  a reas   in  wh ich   the  coa t i ng   had  been  r emoved   by  the  l a s e r .  

If,  on  the  o t h e r   h a n d ,   a  p i g m e n t   such  as  c a r b o n   b lack   were  to  b e  

employed  i n   the  c o a t i n g ,   t h e r e   would  not  be  s u f f i c i e n t   c o n t r a s t  

aga ins t   the  d a r k   b a c k g r o u n d   of  the  p o t t i n g   c o m p o u n d .  

Othe r   l a s e r - i m a g a b l e   compos i t i ons   are  p r e p a r e d   with  i r o n  

oxide  yellow  as  the  p igmen t   mate r ia l .   Upon  e x p o s u r e   to  l a s e r  

r a d i a t i o n ,   the  a r e a s   e x p o s e d   t u r n   red  in  color  due  to  the  f o r m a t i o n  

of  i ron  oxide  r e d .  

What  would  be  most  d e s i r a b l e   from  the  s t a n d p o i n t   of  c o l o r  

c o n t r a s t ,   t h e r e f o r e ,   would  be  a  coa t ing   c o n t a i n i n g  a   p i g m e n t   o r  

o the r   ma te r i a l   which   c h a n g e d   to  a  color  upon   e x p o s u r e   to  r a d i a t i o n  

that  was  in  c o n t r a s t   with  the  o r ig ina l   color  of  the  c o a t i n g .   E v e n  

if  such  c o a t i n g s   were  d e v e l o p e d ,   h o w e v e r ,   the  o r ig ina l   c o l o r s  

would  still  h ave   to  be  ma t ched   to  the  color  of  the  s u b s t r a t e .  

Thus ,   a  n u m b e r   of  d i f f e r e n t   colors   which  ma tched   the  co lors   of  t h e  

s u b s t r a t e s   and   which   also  c h a n g e d   to  a  c o n t r a s t i n g   color  u p o n  

e x p o s u r e   to  l a s e r   r a d i a t i o n   would  h a v e   to  be  d e v e l o p e d .  

SUMMARY  OF  THE  I N V E N T I O N :  

In  a c c o r d a n c e   with  the  p r e s e n t   i n v e n t i o n ,   r a d i a t i o n   i m a g a b l e  

compos i t ions   are  p r e p a r e d   in  which  images  are  p r o d u c e d   when  t h e  

compos i t ions   are  s u b j e c t e d   to  i n t e n s e   r a d i a t i o n .   The  c o m p o s i t i o n s  



compr ise   e i t h e r   a  clay  or  ba r ium  s u l f a t e   or  a  m i x t u r e   t h e r e o f   in  a 

b i n d e r   ma te r i a l   w h i c h   will  not  be  d e s t r o y e d   and  which  will  n o t  

mask  the  image  p r o d u c e d   upon  e x p o s u r e   to  i n t e n s e   r a d i a t i o n .   T h e  

b i n d e r   mate r ia l   can  compr ise   any  n a t u r a l   or  s y n t h e t i c   r e s i n  

material   or  any  v i t r e o u s   or  ceramic   m a t e r i a l .  

In  a  p r e f e r r e d   embodiment   of  the   p r e s e n t   i n v e n t i o n ,   t h e  

composi t ion   is  e s s e n t i a l l y   t r a n s p a r e n t   or  t r a n s l u c e n t   and  the  i m a g e  

p r o d u c e d   upon   e x p o s u r e   to  r a d i a t i o n   is  white   in  color.   In  t h i s  

e m b o d i m e n t ,   the  index   of  r e f r a c t i o n   of  the  b i n d e r   mater ia l   i s  

g r e a t e r   than   t ha t   of  the  clay  or  b a r i u m   s u l f a t e .  

The  c o m p o s i t i o n s   of  the  p r e s e n t   i n v e n t i o n   can  be  used   in  a  

v a r i e t y   of  a p p l i c a t i o n s ,   such  as  c o a t i n g   c o m p o s i t i o n s ,   m o l d i n g  

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

c o m p o n e n t s   or  in  any  o the r   way  u s e d   to  r e n d e r   an   a r t ic le   or  a  

su r f ace   t h e r e o f   imagab le   upon  e x p o s u r e   to  i n t e n s e   r a d i a t i o n :  

In  the  p r o c e s s   of  the  p r e s e n t   i n v e n t i o n ,   an  a r t ic le   is  m a d e  

from  or  coa ted   with  the  compos i t ion   of  the  p r e s e n t   i n v e n t i o n   so  

that   an  image  can  be  p r o d u c e d   on  its  s u r f a c e   upon  e x p o s u r e   t o  

in t ense   r a d i a t i o n .   The  a reas   of  the  s u r f a c e   of  the  a r t ic le   on  w h i c h  

images  are  *  des i red  are  then  s e l e c t i v e l y   e x p o s e d   to  an  i m a g e w i s e  

p a t t e r n   of  h igh  i n t e n s i t y   r a d i a t i o n .   L a s e r s   have   been   found   to  b e  

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

the  ar t ic le   s h o u l d   be  e x p o s e d   to  the  r a d i a n t   e n e r g y   in  an  a m o u n t  

and  for  a  time  su f f i c i en t   to  p r o d u c e   an  image  in  the  a r e a  

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

from  about   0.7  to  about   6.0  j o u l e s / c m . 2   has  been  found  to  b e  

a c c e p t a b l e .  

B e c a u s e   such  a  v a r i e t y   of  c o m p o s i t i o n s   can  be  p r e p a r e d   w h i c h  

conta in   clay  a n d / o r   bar ium  su l fa te   in  a c c o r d a n c e   with  the  p r e s e n t  

i n v e n t i o n ,   it  has  been  found  that   many  d i f f e r e n t   a r t i c l e s   o r  

s u r f a c e s   can  be  r e n d e r e d   imagable   or  m a r k a b l e   with  a  laser   o r  

o ther   s o u r c e   of  high  i n t e n s i t y   r a d i a n t   e n e r g y .   This  i n v e n t i o n  

s i g n i f i c a n t l y   i n c r e a s e s   the  v e r s a t i l i t y   of  l a s e r   m a r k i n g   s y s t e m s ,  

which  are  p r e s e n t l y   limited  to  the  use  of  a  few  laser   i m a g a b l e  

coa t ings   for  e l e c t r o n i c   c o m p o n e n t s .  



D E S C R I P T I O N   OF  THE  PREFERRED  EMBODIMENTS:  

In  a c c o r d a n c e   with  the  p r e s e n t   i n v e n t i o n ,   compos i t ions   a r e  

p r e p a r e d   in  wh ich   images  can  be  p r o d u c e d   upon  e x p o s u r e   to  h i g h  

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

or  ba r ium  s u l f a t e   or  a  m i x t u r e   of  both   in  a  b i n d e r   mate r ia l   w h i c h  

is  not  d e s t r o y e d   d u r i n g   e x p o s u r e   to  r a d i a t i o n   and  which  does   n o t  

mask  the  image  p r o d u c e d   upon   i r r a d i a t i o n   of  the  c o m p o s i t i o n .  

The  c o m p o s i t i o n s   can  con t a in   any  of  the  clays  and  o t h e r  

a luminum  s i l i c a t e - c o n t a i n i n g   m a t e r i a l s   which  occur   n a t u r a l l y .   B o t h  

h y d r a t e d   and  a n h y d r o u s   a luminum  s i l ica te   clays  can  be  u s e d .   T h e  

clay  shou ld   be  a d d e d   to  the  c o m p o s i t i o n s   of  the  p r e s e n t   i n v e n t i o n  

in  f inely   d i v i d e d   p a r t i c u l a t e   form,  such   as  in  the  form  of  thin  f l a t  

p l a t e s .   The  p a r t i c l e   size  of  the  clay  has  been  found  not  to  b e  

i m p o r t a n t   i n s o f a r   as  its  ab i l i ty   to  f u n c t i o n   in  a c c o r d a n c e   with  t h e  

p r e s e n t   i n v e n t i o n .   The  smal le r   the  p a r t i c l e   size,  the  more  d u r a b l e  

to  a b r a s i o n   the  c o a t i n g   will  be.  The  c o a t i n g   will  also  be  s m o o t h e r  

and  more  a e s t h e t i c a l l y   p l e a s i n g   with  a  smal ler   pa r t i c le   s i z e .  

The  a m o u n t   of  clay  p r e s e n t   in  t h e   composi t ion  can  v a r y  

widely .   If  b a r i u m   su l fa te   is  p r e s e n t   in  the  compos i t ion ,   no  c l a y  

need  be  p r e s e n t .   If  no  ba r ium  su l f a t e   is  i n c l u d e d ,   h o w e v e r ,   t h e n  

the  u p p e r   limit  is  s imply  a  f u n c t i o n   of  the   s u r f a c e   area  of  the  c l a y  

u s e d   and  the  v i s c o s i t y   and  r h e o l o g i c a l   p r o p e r t i e s   d e s i r e d   for  t h e  

c o m p o s i t i o n .   The   u p p e r   limit  will  be  less  than   the  c r i t ica l   p i g m e n t  

volume  c o n t e n t   (CPVC)   of  the  c o m p o s i t i o n .   A  c r i t i ca l   p i g m e n t  

volume  c o n t e n t   (or   c o n c e n t r a t i o n )   is  de f ined   as  tha t   level  o f  

p i g m e n t a t i o n   (PVC  va lue )   i n  a   dry   c o a t i n g   where  jus t   s u f f i c i e n t  

b i n d e r   is  p r e s e n t   to  fill  the  voids   b e t w e e n   the  p igment   p a r t i c l e s .  

PVC  va lue s   are  d e t e r m i n e d   as  f o l l o w s :  

where   PVC  =  p i g m e n t   volume  c o n t e n t   (%),  

O A  =   oil  a b s o r p t i o n   va lue   ( p o u n d s   of  l inseed   oil  per   100 

p o u n d s   of  p i g m e n t ) ,  

pb  =  d e n s i t y   of  l i n seed   oil  b i n d e r   (0.935  g / c m . 3 ) ,   a n d  

pp  =  d e n s i t y   of  p i g m e n t   ( g / c m . 3 ) .  



The  CPVC  of  a  c o a t i n g   compos i t ion   r e p r e s e n t s   the  d e n s e s t  

p a c k i n g   of  the  p igmen t   p a r t i c l e s   c o m m e n s u r a t e   with  the  d e g r e e   o f  

d i s p e r s i o n   of  the  s y s t e m .   The  d e g r e e   of  p igment   d i s p e r s i o n   e x e r t s  

a  major  i n f l u e n c e   on  a  CPVC  v a l u e .   A  vehic le   of  h igh   d i s p e r s i v e  

capac i t y ,   such  as  the  l i n seed   oil  called  for  in  the  oil  a b s o r p t i o n  

tes t ,   will  p r o d u c e   a  s u b s t a n t i a l l y   comple te ly   d i s p e r s e d   p i g m e n t  

state  y i e l d i n g   a  maximum  CPVC  va lue .   On  the  o t h e r   h a n d ,   a  

vehicle  of  lower   d i s p e r s i v e   c a p a c i t y   will  give  a  r e d u c e d   C P V C  

value  in  p r o p o r t i o n   to  the  f l occu l a t i on   that   r ema ins   u n d i s p e r s e d   i n  

the  coa t i ng   c o m p o s i t i o n .   See  T.  Pa t t on ,   Paint   Flow  and  P i g m e n t  

D i s p e r s i o n ,   Chap .   7 ,   pp .   184-187  (1966).   G e n e r a l l y ,   t h e  

compos i t ions   will  compr i se   up  to  about   65  p e r c e n t   by  w e i g h t ,   a n d  

p r e f e r a b l y   in  the  r a n g e   of  from  about   15  to  abou t   35  p e r c e n t   b y  

weight ,   of  the  c l a y .  

The  c o m p o s i t i o n s   of  the  p r e s e n t   i n v e n t i o n   can  also  c o n t a i n  

barium  su l f a t e   in  lieu  of  or  in  add i t ion   to  the  c lay.   Any  b a r i u m  

sulfate   or  b a r i t e   can  be  employed   in  f inely  d iv ided   p a r t i c u l a t e  

form.  As  is  the  case  with  the  clay,   the  pa r t i c l e   size  of  the  b a r i u m  

sulfate  is  only  i m p o r t a n t   with  r e s p e c t   to  the  d u r a b i l i t y   a n d  

a e s t h e t i c s   o f   the  compos i t ion   d e s i r e d .   The  amount   of  b a r i u m  

sulfate   i n c l u d e d   in  the  compos i t ion   can  l ikewise   v a r y   o v e r   a  l a r g e  

range .   If  some  clay  is  p r e s e n t   in  the  c o m p o s i t i o n ,   t hen   no  b a r i u m  

sulfate  need   be  i n c l u d e d .   In  the  a b s e n c e   of  c lay,   the  u p p e r   l imit 

on  the  amount   of  ba r ium  su l fa te   is  g o v e r n e d   by  the  c r i t i c a l  

p igment   volume  c o n c e n t r a t i o n   of  the  compos i t i on .   In  g e n e r a l ,   t h e  

compos i t ions   will  compr i se   up  to  about   80  p e r c e n t   by  w e i g h t ,   a n d  

p r e f e r a b l y   from  about   25  to  about   50  p e r c e n t   by  w e i g h t ,   of  b a r i u m  

s u l f a t e .  

The  c o m p o s i t i o n s   of  the  p r e s e n t   i n v e n t i o n   p r e f e r a b l y   c o n t a i n  

both  clay  and  ba r ium  s u l f a t e .   It  has  been  o b s e r v e d   that   w h e n  

only  clay  was  a d d e d ,   the  images  p r o d u c e d   were  not  as  b r i g h t   a s  

when  both   clay  and  ba r ium  su l fa te   were  i n c l u d e d ,   and  that   w h e n  

only  ba r ium  su l f a t e   was  a d d e d ,   a  h i g h e r   e n e r g y   level  was  r e q u i r e d  

to  p r o d u c e   images   h a v i n g   the  same  d e g r e e   of  b r i g h t n e s s   a n d  

clar i ty   as  when  both  clay  and  bar ium  su l fa te   were  u s e d .   T h u s ,  

the  combina t i on   of  both  mate r ia l s   a p p e a r s   to  p r o v i d e   s u p e r i o r   i m a g e  



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

alone.  As  with  e i t h e r   mate r ia l   alone,   the  u p p e r   limit  on  t h e  

amount  of  clay  and  ba r ium  su l f a t e   in  the  compos i t ion   must   be  be low 

the  CPVC.   P r e f e r a b l y ,   the  compos i t i ons   compr i se   from  about   3  t o  

about   35  p e r c e n t   by  we igh t   of  clay  t o g e t h e r   with  from  abou t   15  t o  

about   60  p e r c e n t   by  we igh t   of  ba r ium  s u l f a t e .  

The  c o m p o s i t i o n s   f u r t h e r   compr i se   a  b i n d e r   ma te r i a l   for  t h e  

clay  and  the  ba r ium  s u l f a t e .   Since  the  imagab le   c o m p o s i t i o n s   o f  

the  p r e s e n t   i n v e n t i o n   can  be  used   in  a  v a r i e t y   of  ways  to  p r e p a r e  
a r t i c les   or  s u r f a c e s   of  a r t i c l e s   tha t   can  be  imaged  by  e x p o s u r e   t o  

i n t e n s e   r a d i a t i o n ,   the  compos i t i on   of  the  b i n d e r   is  p r i m a r i l y   a  

f unc t i on   of  the  end  use  of  the  imagable   c o m p o s i t i o n .   If  t h e  

imagable   compos i t i on   is  to  be  employed   as  a  c o a t i n g   for  e l e c t r o n i c  

c o m p o n e n t s ,   t hen   any  c o n v e n t i o n a l   coa t ing   compos i t ion   can  be  u s e d  

as  the  b i n d e r ,   p r o v i d e d   it  e x h i b i t s   the  o the r   c h a r a c t e r i s t i c s   of  t h e  

b i n d e r   c o m p o s i t i o n s   d e s c r i b e d   h e r e i n .   S imi la r ly ,   if  the   i m a g a b l e  

compos i t ion   is  to  be  u s e d   as  a  p o t t i n g   c o m p o u n d   or  m o l d i n g  

c o m p o u n d ,   t hen   a  c o n v e n t i o n a l   p o t t i n g   c o m p o u n d   or  m o l d i n g  

compound   can  be  u sed   as  the  b i n d e r   for  the  clay  and  b a r i u m  

s u l f a t e .  

In  o r d e r   for  an  image  with  good  c o n t r a s t   to  be  p r o d u c e d   i n  

the  compos i t i on   of  the  p r e s e n t   i n v e n t i o n ,   the  b i n d e r   m a t e r i a l  

should   have   an  i ndex   of  r e f r a c t i o n   g r e a t e r   t han   the  i ndex   o f  

r e f r a c t i o n   of  the  clay  or  of  the  bar ium  s u l f a t e .   If  the   i ndex   o f  

r e f r a c t i o n   of  the  b i n d e r   is  less  than  that   of  the  clay  or  of  t h e  

bar ium  s u l f a t e ,   t hen   t h e s e   m a t e r i a l s   will  act  as  p i g m e n t s   to  r e n d e r  

the  compos i t ion   o p a q u e   upon   d r y i n g   or  c u r i n g .   An  image  will  n o t  

be  p r o d u c e d   upon   e x p o s u r e   to  i n t e n s e   r a d i a t i o n   if  the  clay  a n d  

bar ium  su l f a t e   act  as  p i g m e n t s   for  the  b i n d e r .  

It  is  i m p o r t a n t   tha t   the  b i n d e r   compos i t ion   not  con t a in   a n y  

i n g r e d i e n t   that   will  mask  the  image  p r o d u c e d   upon  e x p o s u r e   t o  

r a d i a t i o n .   The  p r i n c i p a l   i n g r e d i e n t   used   to  b ind  the  p a r t i c l e s   o f  

clay  and  ba r ium  su l f a t e   can  be  any  of  the  n a t u r a l   or  s y n t h e t i c  

r e s in s   or  p o l y m e r s   used   to  p r e p a r e   c o a t i n g ,   mold ing ,   p o t t i n g   o r  

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

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



e l a s t o m e r s ,   and  o the r   r e s i n o u s   m a t e r i a l s .   It  is  also  p o s s i b l e   t o  

employ  g l a s s ,   ceramic  or  o t h e r   v i t r e o u s   ma t e r i a l s   as  the  b i n d e r .  

Since  the  clay  and  ba r ium  su l f a t e   are  the  i n g r e d i e n t s   that   a r e  

common  to  all  of  the  p r e s e n t   c o m p o s i t i o n s ,   r e g a r d l e s s   of  t h e i r  

p a r t i c u l a r   end  use ,   the  b i n d e r   can  be  any  ma te r i a l   t ha t   will  h o l d  

the  p a r t i c l e s   of  clay  and  b a r i u m   su l f a t e   t o g e t h e r   s u f f i c i e n t l y   to  

form  a  s u r f a c e   in  which  an  image  can  be  f o rmed .   A  dye  o r  

p igment   can  be  added   to  the  b i n d e r   compos i t ion   to  p r o d u c e   a n  

ar t ic le   or  coa t ing   of  a  d e s i r e d   color ,   p r o v i d e d   tha t   the  b i n d e r  

composi t ion   in  the  a b s e n c e   of  the  dye  or  p i g m e n t   has  an  index   o f  

r e f r a c t i o n   g r e a t e r   than  tha t   of  the  clay  or  ba r ium  s u l f a t e .   If  t h e  

b i n d e r   compos i t ion   con t a in s   too  l a rge   an  amount   of  the  p i g m e n t   o r  

dye ,   h o w e v e r ,   the  image  p r o d u c e d   upon   i r r a d i a t i o n   of  t h e  

composi t ion   will  simply  be  m a s k e d   by  the  color  of  the  p i g m e n t   or  - 

dye ,   p r o v i d e d   t h a t   the  dye  or  p i g m e n t   is  not  i t s e l f   d e s t r o y e d   b y  

the  r a d i a t i o n .  

The  b i n d e r   c o m p o s i t i o n s   can  also  c o n t a i n   any  of  t h e  

c o n v e n t i o n a l   a d d i t i v e s   and  mod i f i e r s   which  are  g e n e r a l l y   i n c l u d e d  

in  such  c o m p o s i t i o n s ,   such   as  p l a s t i c i z e r s ,   l u b r i c a n t s ,   a d h e s i o n  

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

the  like,  d e p e n d i n g   upon  the  p a r t i c u l a r   end  use  of  e a c h .  

The  compos i t ions   of  the  p r e s e n t   i n v e n t i o n   can  be  emp loyed   t o  

p rov ide   s u r f a c e s   upon  which  images   can  be  p r o d u c e d   with  h i g h  

i n t e n s i t y   r a d i a n t   e n e r g y .   B e c a u s e   many  d i f f e r e n t   t y p e s   of  b i n d e r s  

can  be  u sed   to  p r e p a r e   the  p r e s e n t   c o m p o s i t i o n s ,   t h e s e  

compos i t ions   can  be  t a i l o red   to  many  widely  d i f f e r i n g   a p p l i c a t i o n s .  

For  example ,   l ase r   m a r k i n g   s y s t e m s   are  p r e s e n t l y   used   to  p r o d u c e  

images  on  e l ec t ron i c   c o m p o n e n t s   by  s u b j e c t i n g   a  c o m p o n e n t   c o a t e d  

with.  a  compos i t ion   c o n t a i n i n g   a  l a se r   r ad i a t i on   a b s o r b i n g   m a t e r i a l  

to  an  imagewise   p a t t e r n   of  l a se r   r a d i a t i o n .   The  c o a t i n g   is  r e m o v e d  

from  the  componen t   in  the  a r ea s   s u b j e c t e d   to  r a d i a t i o n .   As 

d i s c u s s e d   above ,   h o w e v e r ,   the  i nab i l i t y   to  p r o v i d e   c o a t i n g  

compos i t ions   that   match  the  colors   of  the  p o t t i n g   c o m p o u n d s   f o r  

the  e l ec t ron ic   c o m p o n e n t s   and  p r o v i d e   s u f f i c i e n t   image  c o n t r a s t  

upon  i r r a d i a t i o n   has  s e v e r e l y   l imited  the  a c c e p t a b i l i t y   of  such   l a s e r  

mark ing   s y s t e m s .  



In  a  p r e f e r r e d   embod imen t   of  the  p r e s e n t   i n v e n t i o n ,   t h e  

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

color  to  white   upon   e x p o s u r e   to  i n t e n s e   r a d i a t i o n .   S u c h  

c o m p o s i t i o n s   are  p r e p a r e d   by  e m p l o y i n g   a  b i n d e r   mate r ia l   h a v i n g  

an  i n d e x   of  r e f r a c t i o n   g r e a t e r   t han   the  i ndex   of  r e f r a c t i o n   o f  

e i t h e r   the  clay  or  the  ba r ium  s u l f a t e .   The  clay  and  the  b a r i u m  

su l fa te   in  t h e i r   f inely   d i v i d e d   form  are  white  in  color .   U p o n  

m i x t u r e   of  the  clay  and  ba r ium  su l f a t e   with  a  b i n d e r   mate r ia l   s u c h  

as  a  r e s i n   h a v i n g   a  g r e a t e r   i ndex   of  r e f r a c t i o n ,   an  o p a l e s c e n t  

mater ia l   is  o b t a i n e d   which  c u r e s   or  d r i e s   to  a  s u b s t a n t i a l l y  

t r a n s p a r e n t   or  t r a n s l u c e n t   ma te r i a l .   The  c o m p o s i t i o n s   should   n o t  

con ta in   any  i n g r e d i e n t   tha t   would  i n c r e a s e   the  o p a c i t y   of  t h e  

c o m p o s i t i o n .  

The  a d v a n t a g e s   of  such   t r a n s p a r e n t   or  t r a n s l u c e n t  

c o m p o s i t i o n s   are  man i f e s t .   For  e x a m p l e ,   the  c u r r e n t   p r o b l e m s  

a s s o c i a t e d   with  the  use  of  l a se r   s y s t e m s   for  m a r k i n g   e l e c t r o n i c  

c o m p o n e n t s ,   such   as  DIPs ,   are  a l l e v i a t e d   by  such   c o m p o s i t i o n s .  

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

p r e p a r e d ,   t h e r e   is  no  l o n g e r   any  need   to  se lect   dyes   or  p i g m e n t s  

tha t   match   the  color  of  the  coa t i ng   to  the  color  of  the  p o t t i n g  

c o m p o u n d   of  the  e l e c t r o n i c   c o m p o n e n t   and  tha t   c h a n g e   color  or  a r e  

d e s t r o y e d   to  p r o v i d e   images   of  s u f f i c i e n t   c o n t r a s t .   T h e  

w h i t e - c o l o r e d   image  p r o d u c e d   on  the  t r a n s p a r e n t   coa t i ng   will  

p r o v i d e   s u f f i c i e n t   c o n t r a s t   a g a i n s t   any   d a r k e r   - c o l o r   of  t h e  

c o m p o n e n t   ove r   which  it  is  c o a t e d .   T h u s ,   by  c o a t i n g   the  p o t t i n g  

c o m p o u n d   tha t   e n c a p s u l a t e s   the  e l e c t r o n i c   c o m p o n e n t   with  a  

s u b s t a n t i a l l y   t r a n s p a r e n t   c o a t i n g   tha t   t u r n s   white   u p o n   e x p o s u r e  

to  i n t e n s e   r a d i a t i o n ,   the  m a n u f a c t u r e r   will  a lways   main ta in   t h e  

d e s i r e d   color  of  the  p o t t i n g   c o m p o u n d   and   will  ob t a in   s u f f i c i e n t  

c o n t r a s t   b e t w e e n   the  image  and  the  b a c k g r o u n d   a g a i n s t   which  it  i s  

p r o d u c e d .  

As  an  a l t e r n a t i v e ,   the  m a n u f a c t u r e r   of  the  e l e c t r o n i c  

c o m p o n e n t s   could  p r e p a r e   a  p o t t i n g   c o m p o u n d   c o n t a i n i n g   clay  a n d  

bar ium  su l f a t e   in  a c c o r d a n c e   with  the  p r e s e n t   i n v e n t i o n .   By  u s i n g  

an  e s s e n t i a l l y   s t a n d a r d   p o t t i n g   c o m p o u n d   as  all  or  p a r t   of  t h e  

b i n d e r   for  the  clay  and  ba r ium  s u l f a t e ,   the  m a n u f a c t u r e r   w o u l d  



e n t i r e l y   el iminate  the  need   for  a  coa t ing   on  the  e l e c t r o n i c  

c o m p o n e n t s   to  p r o v i d e   an  i m a g a b l e   s u r f a c e ,   s ince  the  image  c o u l d  

then  be  p r o d u c e d   d i r e c t l y   on  the  s u r f a c e   of  the  p o t t i n g   c o m p o u n d .  

Since  images  are  only  p r o d u c e d   in  the  a reas   of  a  s u r f a c e  

hav ing   the  compos i t ion   of  the  p r e s e n t   i n v e n t i o n   which  are  e x p o s e d  

to  the  i n t e n s e   r a d i a t i o n ,   it  is  immate r i a l   w h e t h e r   the  a r t i c le   i s  

en t i r e ly   made  from  the  p r e s e n t   c o m p o s i t i o n   or  w h e t h e r   it  is  s i m p l y  

coated  with  the  compos i t ion   to  r e n d e r   its  s u r f a c e   imagable .   T h u s ,  

it  can  be  seen  that   many  a r t i c l e s   and  s u r f a c e s   can  easi ly  b e  

r e n d e r e d   imagab le .   If  an  a r t i c l e   is  normal ly   made  from  a  

composi t ion   that   c o n t a i n s   an  i n e r t   e x t e n d e r   or  filler  ma te r i a l ,   t h e n  

all  or  pa r t   of  the  e x t e n d e r   or  f i l ler   mater ia l   can  be  r e p l a c e d   w i t h  

clay  and  bar ium  su l fa te   in  a c c o r d a n c e   with  the  p r e s e n t   i n v e n t i o n   t o  

r e n d e r   the  s u r f a c e s   of  the  a r t i c l e   imagab le .   However ,   if  t h e  

ar t icle   is  not  u s u a l l y   made  from  a  compos i t ion   tha t   con ta ins   a  f i l l e r  

mater ia l ,   then   the  a r t i c l e   can  be  coa ted   with  a  coa t ing   c o m p o s i t i o n  

c o n t a i n i n g   clay  and  ba r ium  s u l f a t e   in  a c c o r d a n c e   with  the  p r e s e n t  
i n v e n t i o n   to  r e n d e r   the  c o a t e d   s u r f a c e s   of  the  ar t ic le   i m a g a b l e  

upon  e x p o s u r e   to  i n t e n s e   r a d i a t i o n .  

As  a  r e s u l t ,   a  wide  v a r i e t y   of  d i f f e r e n t   a r t i c les   can  b e  

r e n d e r e d   imagab le .   For  e x a m p l e ,   a r t i c l e s   which  are  made  f r o m  

n a t u r a l   or  s y n t h e t i c   r e s i n s ,   such   as  molded  or  e x t r u d e d   a r t i c l e s ,  

films,  coa t ing   c o m p o s i t i o n s ,   s u c h   as  p a i n t s   and  i n k s ,   and  p o t t i n g  

c o m p o u n d s   can  be  p r e p a r e d   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 .   In  a d d i t i o n ,   g lass   or  ceramic   a r t i c l e s   or  coa t ings   c a n  

be  r e n d e r e d   i m a g a b l e .  

In  a c c o r d a n c e   with  the  p r o c e s s   of  the  p r e s e n t   i n v e n t i o n ,   a n  

image  can  be  p r o d u c e d   on  a  s u b s t r a t e   by  p r o v i d i n g   the  s u b s t r a t e  

with  a  s u r f a c e   made  of  the  compos i t i on   of  the  p r e s e n t   i n v e n t i o n .  

Since  the  image  is  to  be  fo rmed   in  the  s u r f a c e   of  the  s u b s t r a t e ,  

only  the  s u r f a c e   need   be  made  of  the  p r e s e n t   c o m p o s i t i o n ,  

a l t h o u g h   the  en t i r e   s u b s t r a t e   could   be  made  of  the  c o m p o s i t i o n .  

The  s u r f a c e   of  the  s u b s t r a t e   to  be  imaged  is  then  s u b j e c t e d  

to  a  sou rce   of  i n t e n s e   r a d i a n t   e n e r g y .   Sui tab le   s o u r c e s   of  i n t e n s e  

r ad i a t ion   i nc lude   l a s e r s ,   gas  d i s c h a r g e   lamps,   such  as  xenon  f l a s h  

lamps,   and  the  like.  A  p u l s e d   TEA  C02  laser   with  a  w a v e l e n g t h  



of  10.6  m i c r o n s ,   an  i n h e r e n t   raw  beam  e n e r g y   of  0.7  j o u l e / c m . 2 ,  

and  a  p u l s e   d u r a t i o n   of  100  n a n o s e c o n d s ,   o p e r a t e d   at  28-32  KV 

and  o p t i c a l l y   f o c u s e d   at  a  r e d u c t i o n   of  b e t w e e n   2 . 0 :1   and  2 . 5 : 1 ,  

has  been   found   to  be  p a r t i c u l a r l y   s u i t a b l e .   The  s u r f a c e   of  t h e  

s u b s t r a t e   shou ld   be  e x p o s e d   to  a  sou rce   of  r a d i a t i o n   h a v i n g   a  

s u f f i c i e n t   e n e r g y   d e n s i t y   for  a  pe r iod   of  time  s u f f i c i e n t   to  p r o d u c e  

an  image  in  the  a r ea s   e x p o s e d   to  the  i n t e n s e   r a d i a t i o n .   An  e n e r g y  

d e n s i t y   of  from  abou t   0.7  to  about   6.0  j o u l e s / c m . 2   has  been   f o u n d  

to  be  s u i t a b l e .  

The  s u b s t r a t e   t y p i c a l l y   is  e x p o s e d   to  the  s o u r c e   of  r a d i a t i o n  

in  the  p a t t e r n   of  the  image  to  be  p r o d u c e d   in  the  s u r f a c e .   O n l y  

those   a r e a s   of  the.  s u b s t r a t e   on  which  an  image  is  d e s i r e d   a r e  

s u b j e c t e d   to  the  r a d i a t i o n .   This  imagewise   e x p o s u r e   can  b e  

a c h i e v e d ,   for  e x a m p l e ,   u s i n g   a  mask,   s t enc i l ,   or  o t h e r   s i m i l a r  

means  for  p r o d u c i n g   a  p a t t e r n .  

Upon  e x p o s u r e   of  the  s u b s t r a t e   to  the  i m a g e w i s e   p a t t e r n   o f  

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

a reas   e x p o s e d   to  p r o d u c e   the  d e s i r e d   image.   If  the  b i n d e r  

mater ia l   for  the  clay  and  bar ium  su l f a t e   is  s u b s t a n t i a l l y  

t r a n s p a r e n t   and  c o l o r l e s s ,   then   the  image  p r o d u c e d   will  a p p e a r  
white  by  c o n t r a s t .   If,  h o w e v e r ,   the  b i n d e r   is  made  of  a  m a t e r i a l  

tha t   c h a n g e s   color  or  c o n t a i n s   a  dye  or  p i g m e n t   which  wholly  o r  

p a r t i a l l y   masks   the  image ,   then   the  image  will  a p p e a r   as  white  o r  

as  a  l i g h t e r   shade   of  the  color  of  the  b i n d e r   in  c o n t r a s t   to  a  d a r k  

b a c k g r o u n d ,   due  to  the  u n d e r l y i n g   white  image.   For  example ,   i f  

the  clay  and  ba r ium  s u l f a t e   were  in  an  ac ry l i c   b i n d e r   mate r ia l ,   a  

clear   co lo r l e s s   c o a t i n g   would  be  p r o d u c e d .   If  this   ma te r i a l   w e r e  

coa ted   onto  a  b l ack   a r t i c l e   and  then  the  coa t i ng   is  e x p o s e d   t o  

i n t e n s e   r a d i a t i o n ,   a  white   image  would  be  p r o d u c e d   a g a i n s t   a  b l a c k  

b a c k g r o u n d .   If,  i n s t e a d ,   a  pheno l ic   b i n d e r   mate r ia l   w e r e  

e m p l o y e d ,   a  c lear   co lo r l e s s   coa t ing   would  be  o b t a i n e d   tha t   w o u l d  

become  yellow  upon   e x p o s u r e   to  the  r a d i a t i o n   b e c a u s e   the  p h e n o l i c  

mater ia l   e x p o s e d   would  c h a n g e   color  from  clear   to  yel low,   t h e r e b y  

r e n d e r i n g   the  o t h e r w i s e   white   image  yellow  in  color .   The  p h e n o l i c  

coa t ing   tha t   was  not  e x p o s e d   to  the  r ad i a t i on   would  remain   clear   s o  

tha t   the   image  would  a p p e a r   yellow  a g a i n s t   the  b l ack   b a c k g r o u n d .  



If  the  c o n t r a s t   of  the  image  p r o d u c e d   is  less  than   t h a t  

d e s i r e d ,   it  can  be  i m p r o v e d   by  a d j u s t i n g   the  amount   of  the  c l a y  

and  ba r ium  su l fa te   in  the  b i n d e r ,   the  e n e r g y   d e n s i t y   of  the  s o u r c e  

of  i n t e n s e   r a d i a t i o n ,   the  d u r a t i o n   of  the  e x p o s u r e   to  the  r a d i a t i o n ,  

and  the  color  of  the  b i n d e r   ma te r i a l   or  of  the  b a c k g r o u n d   a g a i n s t  

which  the  image  is  p r o d u c e d .  

A  more  complete   a p p r e c i a t i o n   of  the  p r e s e n t   i n v e n t i o n   will  b e  

r ea l i zed   by  r e f e r e n c e   to  the  fo l lowing   spec i f ic   e x a m p l e s   w h i c h  

re la te   to  spec i f ic   imagab le   c o m p o s i t i o n s   and  to  m e t h o d s   f o r  

p r e p a r i n g   such  c o m p o s i t i o n s .   Un less   o t h e r w i s e   i n d i c a t e d ,   a l l  

r e f e r e n c e s   to  p e r c e n t   or  to  p a r t s   of  i n g r e d i e n t s   are  to  p e r c e n t   b y  

weight   and  p a r t s   by  we igh t   of  t hose   i n g r e d i e n t s .   The  f o l l o w i n g  

examples   are  not  i n t e n d e d   to  limit  the  i n v e n t i o n   d i s c l o s e d   h e r e i n  

excep t   to  the  e x t e n t   t ha t   l i m i t a t i o n s   are  spec i f i ca l ly   s t a t e d   or  t o  

the  e x t e n t   tha t   l imi ta t ions   a p p e a r   in  the  a p p e n d e d   c la ims.   It  will  

be  a p p a r e n t   to  those   sk i l led   in  the  art   tha t   m o d i f i c a t i o n s   o r  

s u b s t i t u t i o n s   can  be  made  to  the  p r e s e n t   i n v e n t i o n ,   such   as  t h o s e  

s u g g e s t e d   in  the  f o r e g o i n g   d e t a i l e d   d e s c r i p t i o n   wi thout   d e p a r t i n g  

from  the  sp i r i t   and  scope  of  the   i n v e n t i o n .  

EXAMPLE  1 

An  epoxy   res in   p r emix   was  p r e p a r e d   by  mixing  abou t   4 5 . 5  

p a r t s   of  an  epoxy   so lu t ion   c o n t a i n i n g   about   54.2  p e r c e n t   of  a  

b i s p h e n o l   A  g lyc idy l   e t h e r   e p o x y   r e s in   and  about   45.8  p e r c e n t   o f  

t r i b u t y l   p h o s p h a t e ,   about   43.1  p a r t s   of  a  so lu t ion   c o n t a i n i n g   a b o u t  

60  p e r c e n t   of  a  c r o s s - l i n k i n g   r e s in   for  the  epoxy   and  about   40 

p e r c e n t   of  t r i b u t y l   p h o s p h a t e ,   abou t   6  p a r t s   of  a  s o l u t i o n  

c o n t a i n i n g   about   80  p e r c e n t   of  a  hea t   a c t i v a t e d   c u r i n g   agen t   f o r  

the  epoxy  and  about   20  p e r c e n t   of  t r i b u t y l   p h o s p h a t e ,   about   3 . 2  

p a r t s   of  a  t h i x o t r o p i c   b o d y i n g   a g e n t ,   about   1.4  p a r t s   of  a n  

a d h e s i o n   p r o m o t e r ,   and  abou t   0.7  p a r t s   of  a  f u n g i c i d e   u s i n g   a  

high  speed   disk  d i s p e r s e r   set  at  a  disk  tip  speed   of  600  f t / m i n .  

A  b l ack ,   heat   c u r a b l e   c o a t i n g   compos i t ion   was  t hen   p r e p a r e d  

by  mixing  50  grams  of  the  above   p remix   with  75  grams  of  b a r i u m  

su l f a t e ,   30  grams  of  t i t an ium  d i o x i d e ,   and  15  grams  of  g r a p h i t e .  



The  m i x t u r e   was  t hen   t r a n s f e r r e d   to  a  t h r e e - r o l l   mill  f o r  

p r o c e s s i n g   twice  t h r o u g h   the  mi l l .  

A  p o r t i o n   of  the  c o a t i n g   compos i t i on   was  then   coa ted   over   t h e  

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

wet  t h i c k n e s s   of  0.75  to  1.0  mil  u s i n g   a  Markem  Model  20A  b o d y  

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

h e a t e d   to  cure   the  c o a t i n g .   The  c u r e d   coa t ing   c o m p r i s e d   a b o u t  

49.9  p e r c e n t   of  b a r i u m   s u l f a t e ,   abou t   19.9  p e r c e n t   of  t i t a n i u m  

d i o x i d e ,   about   10  p e r c e n t   of  g r a p h i t e   and  abou t   20.2  p e r c e n t   o f  

e p o x y   b i n d e r .  

The  coa ted   e l e c t r o n i c   c o m p o n e n t   was  t hen   e x p o s e d   to  a  p u l s e d  

TEA  C02  l a se r   for  the  d u r a t i o n   of  one  l a s e r   p u l s e .   The  l a se r   w a s  

o p e r a t e d   a t   30  KV  with  a  2:1  beam  r e d u c t i o n   and  p r o d u c e d   a n  

e n e r g y   d e n s i t y   of  2.5  j o u l e s / c m . 2 .   The  d u r a t i o n   of  the  l a s e r  

pu l se   was  100  n a n o s e c o n d s .   A  metal  i m a g i n g   s tenci l   was  p laced   i n  

the  p a t h   of  the  l a se r   beam.   A  white   image  was  p r o d u c e d   in  t h e  

b lack  c o a t i n g   which   c o r r e s p o n d e d   to  the  p a t t e r n   in  the  s t e n c i l .  

EXAMPLE  2 

A  b l ack ,   hea t   c u r a b l e   c o a t i n g   compos i t i on   was  p r e p a r e d   b y  

mixing  30  g rams   of  the  e p o x y   r e s i n   p r e m i x   p r e p a r e d   in  Example  1 

above  with  5  g rams   of  a  mine ra l   b l a c k   which   c o n t a i n e d   a  smal l  

amount   of  a  c a r b o n   b l a c k   m o r d a n t e d   onto  clay  fol lowing  t h e  

p r o c e d u r e   of  Example   1 .  

The   compos i t i on   was  t h e n   coa ted   onto  The  p o t t i n g   c o m p o u n d  

for  an  e l e c t r o n i c   c o m p o n e n t   and  c u r e d .   The  c u r e d   c o a t i n g  

c o m p r i s e d   about   21.5  p e r c e n t   of  the  minera l   b l ack   and  about   7 8 . 5  

p e r c e n t   of  the  epoxy   r e s in   b i n d e r .  

The   coa ted   e l e c t r o n i c   c o m p o n e n t   was  t hen   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l ase r   r a d i a t i o n .   A  white  image  was  p r o d u c e d  

in  the  b lack   coa t ing   in  the  a r e a s   e x p o s e d   to  the  l ase r   r a d i a t i o n .  

EXAMPLE  3 

Fol lowing  the  p r o c e d u r e   of  Example   1  a b o v e ,   a  b lack  c o a t i n g  

c o m p o s i t i o n   was  p r e p a r e d   by  mixing   30  g rams  of  the  epoxy  r e s i n  

p remix   of  Example   1  with  2  g rams   of  minera l   b lack   and  10  grams  o f  



bar ium  s u l f a t e .  

The  compos i t i on   was  then  coated  onto  an  e l e c t r o n i c   c o m p o n e n t  

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

6.6  p e r c e n t   of  the  mineral   b l ack ,   about   33.1  p e r c e n t   of  the  b a r i u m  

s u l f a t e   and  about   60.3  p e r c e n t   of  the  epoxy   r e s i n   b i n d e r .  

The  coa ted   p o t t i n g   compound   was  t h e n   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  laser   r a d i a t i o n .   A  white   image  was  p r o d u c e d  

in  the  v e r y   t r a n s p a r e n t   b lack  coa t ing   in  the  a r e a s   e x p o s e d   to  t h e  

laser   r a d i a t i o n .  

EXAMPLE  4 

Fol lowing  the  p r o c e d u r e   of  Example  1  a b o v e ,   a  b l ack   c o a t i n g  

compos i t i on   was  p r e p a r e d   by  mixing  30  g r ams   of  the  epoxy  r e s i n  

p r e m i x   of  Example   1  with  5  grams  of  minera l   b l a c k   and  10  grams  o f  

ba r ium  s u l f a t e .  

The  compos i t ion   was  then  coated  onto  an  e l e c t r o n i c   c o m p o n e n t  

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

15.1  p e r c e n t   of  mineral   b lack ,   about   30.1  p e r c e n t   of  b a r i u m   s u l f a t e  

and  abou t   54.8  p e r c e n t   of  the  epoxy  res in   b i n d e r .  

The  c o a t e d   p o t t i n g   compound   was  t h e n   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l ase r   r a d i a t i o n .   A  fair   to  good  white  i m a g e  

was  p r o d u c e d   in  the  coa t ing   in  the  a r ea s   e x p o s e d   to  the  l a s e r  

r a d i a t i o n .  

EXAMPLE  5 

Fol lowing  the  p r o c e d u r e   of  Example  1  a b o v e ,   a  b lack   c o a t i n g  

compos i t ion   was  p r e p a r e d   by  mixing  30  g rams   of  the  epoxy   r e s i n  

p remix   of  Example   1  with  7  grams  of  minera l   b l a c k   and  20  grams  o f  

ba r ium  s u l f a t e .  

The  compos i t ion   was  then  coated  onto  an  e l e c t r o n i c   c o m p o n e n t  

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

15.5  p e r c e n t   of  mineral   b lack ,   about   44.2  p e r c e n t   of  ba r ium  s u l f a t e  

and  about   40.3  p e r c e n t   of  the  epoxy  r e s in   b i n d e r .  

A  fair  white  image  was  p r o d u c e d   in  the  c o a t i n g   in  the  a r e a s  

e x p o s e d   to  an  imagewise   p a t t e r n   of  l a se r   r a d i a t i o n .  



EXAMPLE  6 

Fol lowing  the  p r o c e d u r e   of  Example  1  a b o v e ,   a  b lack   c o a t i n g  

compos i t i on   was  p r e p a r e d   by  mixing  57  g rams   of  the  c o a t i n g  

compos i t i on   p r e p a r e d   in  Example  5  with  20  grams  of  a  

u r e a - f o r m a l d e h y d e   r e s i n .  

The  compos i t i on   was  t hen   coated   onto  an  e l e c t r o n i c   c o m p o n e n t  

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

10.7  p e r c e n t   of  mine ra l   b lack ,   about   30.7  p e r c e n t   of  b a r i u m  

s u l f a t e ,   and  about   58.6  p e r c e n t   of  epoxy   and  u r e a - f o r m a l d e h y d e  

r e s in   b i n d e r .  

The  coa ted   p o t t i n g   compound   was  t hen   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a s e r   r a d i a t i o n .   A  v e r y   good  white  image  w a s  

p r o d u c e d   in  the  c o a t i n g   in  the  a r ea s   e x p o s e d   to  the  l a s e r  

r a d i a t i o n .  

EXAMPLE  7 

Fol lowing  the  p r o c e d u r e   of  Example  1  a b o v e ,   a  b lack   c o a t i n g  

compos i t ion   was  p r e p a r e d   by  mixing  30  g rams   of  the  epoxy   r e s i n  

p remix   of  Example   1  with  30  grams  of  a  u r e a - f o r m a l d e h y d e   r e s i n ,   7 

grams  of  a  m i n e r a l   b l a c k   and  40  grams  of  b a r i u m   s u l f a t e .  

The  compos i t i on   was  t hen   coated  onto  an  e l e c t r o n i c   c o m p o n e n t  

p o t t i n g   compound   and   c u r e d .   The  c u r e d   c o a t i n g   c o m p r i s e d   a b o u t  

7.4  p e r c e n t   of  mine ra l   b l a c k ,   about   42.0  p e r c e n t   of  ba r ium  s u l f a t e  

and  about   50.6  p e r c e n t   of  epoxy  and  u r e a - f o r m a l d e h y d e   r e s i n  

b i n d e r .  

An  e x c e l l e n t   whi te   image  was  p r o d u c e d   in  the  coa t ing   in  t h e  

a reas   e x p o s e d   to  an  i m a g e w i s e   p a t t e r n   of  l a s e r   r a d i a t i o n .  

EXAMPLE  8 

Fol lowing  the  p r o c e d u r e   of  Example  1  a b o v e ,   a  b lack   c o a t i n g  

compos i t ion   was  p r e p a r e d   by  mixing  30  g rams   of  the  epoxy  r e s i n  

p remix   of  Example   1  with  30  grams  of  a  u r e a - f o r m a l d e h y d e   r e s i n ,  

30  grams  of  a  minera l   b l a c k   and  30  grams  of  b a r i u m   s u l f a t e .  

The  compos i t i on   was  coated   onto  an  e l e c t r o n i c   c o m p o n e n t  

p o t t i n g   c o m p o u n d   and  t h e n   c u r e d .   The  c u r e d   coa t ing   c o m p r i s e d  

about   27.7  p e r c e n t   of  the  mineral   b lack ,   abou t   27.7  p e r c e n t   of  t h e  



bar ium  s u l f a t e   and  abou t   44.6  p e r c e n t   of  the  e p o x y   a n d  

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

An  image  was  not  p r o d u c e d   upon  e x p o s u r e   of  the  c o a t i n g   t o  

laser   r a d i a t i o n .   The  c o m p o s i t i o n   c o n t a i n e d   too  much  b l ack   p i g m e n t  

that   m a s k e d   the  i m a g e .  

EXAMPLE  9 

Fo l lowing   the  p r o c e d u r e   of  Example  1  above ,   a  b l ack   c o a t i n g  

compos i t ion   was  p r e p a r e d   by  mixing  30  grams  of  the  e p o x y   r e s i n  

p remix   of  Example   1  with  3  g rams   of  a  mineral   b l a c k ,   3  g r a m s   o f  

a  minera l   violet   p i g m e n t   and  30  grams  of  bar ium  s u l f a t e .  

The  c o m p o s i t i o n   was  t hen   coated  onto  an  e l e c t r o n i c   c o m p o n e n t  

p o t t i n g   c o m p o u n d   and  c u r e d .   The  c u r e d   coa t ing   c o m p r i s e d   a b o u t  

5.5  p e r c e n t   of  the  mine ra l   b l a c k ,   about   55.3  p e r c e n t   of  the  b a r i u m  

s u l f a t e ,   abou t   5.5  p e r c e n t   of  the  violet  p i g m e n t ,   and  abou t   3 3 . 6  

p e r c e n t   of  t h e   e p o x y   r e s i n   b i n d e r .  

The  c o a t e d   p o t t i n g   c o m p o u n d   was  then  e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a s e r   r a d i a t i o n .   A  white  image  h a v i n g  

exce l l en t   color  and  c o n t r a s t   was  p r o d u c e d   in  the  c o a t i n g   in  t h e  

areas   e x p o s e d   to  the  l a s e r   r a d i a t i o n .  

EXAMPLE  10 

Fol lowing   the  p r o c e d u r e   of  Example  1  a b o v e ,   a  c o a t i n g  

compos i t ion   was  p r e p a r e d   by  mixing  10  grams  o f   the  c o a t i n g  

compos i t ion   p r e p a r e d   in  Example   9  above  with  5  g rams   of  a  

u r e a - f o r m a l d e h y d e   r e s i n .  

The  c o m p o s i t i o n   was  coa ted   onto  an  e l e c t r o n i c   c o m p o n e n t  

p o t t i n g   c o m p o u n d   and  c u r e d .   The  c u r e d   compos i t ion   c o m p r i s e d  

about  3.7  p e r c e n t   of  the  minera l   b lack ,   about  36.9  p e r c e n t   of  t h e  

bar ium  s u l f a t e ,   about   3.7  p e r c e n t   of  the  violet  p i g m e n t ,   and  a b o u t  

55.7  p e r c e n t   of  the  e p o x y   and  u r e a - f o r m a l d e h y d e   res in   b i n d e r .  

The  c o a t e d   p o t t i n g   compound   was  then   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a se r   r a d i a t i o n .   An  e x c e l l e n t   white   image  w a s  

p r o d u c e d   in  a  v e r y   t r a n s p a r e n t   black  coa t ing   in  the  a r e a s   e x p o s e d  

to  the  l a se r   r a d i a t i o n .  



EXAMPLE  11 

Fol lowing   the  p r o c e d u r e   of  Example  1  above ,   a  b lack   c o a t i n g  

compos i t ion   was  . p r e p a r e d   by  mixing  40  grams  of  the  c o a t i n g  

compos i t ion   p r e p a r e d   in  Example   9  above  with  40  g rams   of  a  

u r e a - f o r m a l d e h y d e   r e s i n   and  20  grams  of  a  w a t e r - w a s h e d   k a o l i n  

clay  (ASP  170,  E n g e l h a r d   Minera l s   &  C h e m i c a l s ) .  

The  c o m p o s i t i o n   was  coa ted   onto  an  e l e c t r o n i c   c o m p o n e n t  

p o t t i n g   c o m p o u n d   and  t hen   c u r e d   by  h e a t i n g   for  2  h o u r s   at  1 5 0 ° C .  

The  c u r e d   c o a t i n g   c o m p r i s e d   abou t   1.9  p e r c e n t   of  the  m i n e r a l  

b l ack ,   about   21.5  p e r c e n t   of  the  clay,   about   19.6  p e r c e n t   of  t h e  

bar ium  s u l f a t e ,   abou t   1.9  p e r c e n t   of  the  violet  p i g m e n t ,   and  a b o u t  

55  p e r c e n t   of  the  e p o x y   and  u r e a - f o r m a l d e h y d e   r e s i n   b i n d e r .  

A  whi te   image  h a v i n g   e x c e l l e n t   c o n t r a s t   was  p r o d u c e d   in  t h e  

v e r y   t r a n s p a r e n t   b l a c k   c o a t i n g   in  the  a r eas   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a s e r   r a d i a t i o n .  

EXAMPLE  12 

Fol lowing  the   p r o c e d u r e   of  Example  1  above ,   a  c lear   c o a t i n g  

compos i t ion   was  p r e p a r e d   by  mixing   20  grams  of  the  epoxy   r e s i n  

premix   p r e p a r e d   in  Example   1  with  40  g rams   of  a  

u r e a - f o r m a l d e h y d e   r e s i n ,   20  g rams   of  a  w a t e r - w a s h e d   kaolin  c l a y  

(ASP  170),   and  20  g rams   of  b a r i u m   s u l f a t e .  

The  c o m p o s i t i o n   was  coa t ed   onto  an  e l e c t r o n i c   c o m p o n e n t  

p o t t i n g   c o m p o u n d   and  t hen   c u r e d .  T h e   c u r e d   coa t ing   c o m p r i s e d  

about   21.7  p e r c e n t   of  the  c lay ,   about   21.7  p e r c e n t   of  b a r i u m  

su l f a t e ,   and  a b o u t   56.5  p e r c e n t   of  the  e p o x y   a n d  

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

The  c o a t e d   p o t t i n g   c o m p o u n d   was  then   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a s e r   r a d i a t i o n .   A  white  image  h a v i n g  

e x c e l l e n t   c o n t r a s t   was  p r o d u c e d   in  the  t r a n s p a r e n t   coa t i ng   in  t h e  

a reas   e x p o s e d   to  the  l a s e r   r a d i a t i o n .  

EXAMPLE  13 

A  heat   c u r a b l e   c o a t i n g   compos i t ion   was  p r e p a r e d   by  mixing  40 

grams  of  a  w a t e r - w a s h e d   kaolin  clay  (ASP  170)  and  40  grams  of  a  

u r e a - f o r m a l d e h y d e   r e s in   fo l lowing  the  p r o c e d u r e   of  Example  1 



a b o v e .  

The  m i x t u r e   was  coated  onto  an  e l e c t r o n i c   c o m p o n e n t   p o t t i n g  

c o m p o u n d   and  heat  c u r e d .   The  coa t ing   became  white  upon   c u r i n g .  

The  c u r e d   coa t ing   compr i s ed   50  p e r c e n t   clay  and  50  p e r c e n t  

u r e a - f o r m a l d e h y d e   r e s in   b i n d e r .   It  is  b e l i e v e d   tha t   the  index   o f  

r e f r a c t i o n   of  the  b i n d e r   became  less  t han   tha t   of  the  clay  u p o n  

c u r i n g   of  the  c o a t i n g .  

EXAMPLE  14 

Fol lowing  the  p r o c e d u r e   of  Example   1  a b o v e ,   a  heat   c u r a b l e  

.  c o a t i n g   compos i t ion   was  p r e p a r e d   by  mix ing   20  g rams   of  the  e p o x y  
r e s i n   p r e m i x   p r e p a r e d   in  Example   1  with  40  g rams   of  a  

u r e a - f o r m a l d e h y d e   res in   and  80  g rams  of  a  w a t e r - w a s h e d   k a o l i n  

clay  (ASP  1 7 0 ) .  

The  compos i t ion   was  coa ted   onto  an  e l e c t r o n i c   c o m p o n e n t  

p o t t i n g   compound   and  heat  c u r e d .   The  c o a t i n g   became  white  u p o n  

c u r i n g   like  the  coa t ing   of  Example  13  a b o v e .   The  c u r e d   c o a t i n g  

c o m p r i s e d   about   60.5  p e r c e n t   of  the  clay  and  about   39.5  p e r c e n t   o f  

the  epoxy   and  u r e a - f o r m a l d e h y d e   r e s in   b i n d e r .   It  is  be l i eved   t h a t  

the  i ndex   of  r e f r a c t i o n   of  this  b i n d e r   l i kewise   became  less  t h a n  

tha t   of  the  clay  upon  c u r i n g   of  the  c o a t i n g .  

EXAMPLES  1 5 - 1 6  

Two  hea t   c u r a b l e   coa t ing   c o m p o s i t i o n s   were   p r e p a r e d   b y  

mix ing   40  grams  of  the  epoxy  res in   p r e m i x   p r e p a r e d   in  Example  1 

with  each  of  20  grams  and  30  grams  of  a  w a t e r - w a s h e d   kaolin  c l a y  

(ASP  170),   r e s p e c t i v e l y ,   fo l lowing  the  p r o c e d u r e   of  Example  1 

a b o v e .  

Each  compos i t ion   was  then  coated   onto  an  e l e c t r o n i c   c o m p o n e n t  

p o t t i n g   compound   and  c u r e d .   Both  c u r e d   c o a t i n g s   were  e s s e n t i a l l y  

t r a n s p a r e n t .   The  f i r s t   cured   coa t ing   c o m p r i s e d   abou t   45.2  p e r c e n t  

of  the  clay  and  about   54.8  p e r c e n t   of  the  epoxy   r e s in   b i n d e r .  

The  second   c u r e d   coa t ing   compr i s ed   about   55.3  p e r c e n t   of  the  c l a y  

and  about   44.7  p e r c e n t   of  the  epoxy   r e s in   b i n d e r .  

The  coa ted   p o t t i n g   c o m p o u n d s   were  then   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  laser   r a d i a t i o n .   A  v e r y   good  white   image  w a s  



p r o d u c e d   in  the  f i r s t   c o a t i n g   and  a  good  white  image  was  p r o d u c e d  

in  the  s e c o n d   c o a t i n g   t ha t   was  not  as  b r i g h t   white  as  the  i m a g e  

p r o d u c e d   in  Example   12  a b o v e .  

EXAMPLES  1 7 - 1 9  

Fo l lowing   the  p r o c e d u r e   of  Example   1  above ,   t h r e e   h e a t  

c u r a b l e   c o a t i n g   c o m p o s i t i o n s   were  p r e p a r e d   by  mixing  20  g rams   o f  

a  w a t e r - w a s h e d   kaol in   clay  (ASP  170)  and  20  grams  of  b a r i u m  

su l fa te   with  each  of  40  g r a m s ,   50  grams  and  60  g r a m s ,  

r e s p e c t i v e l y ,   of  the  e p o x y   r e s i n   p r e m i x   p r e p a r e d   in  Example   1 

a b o v e .  

Each  c o m p o s i t i o n   was  t hen   c o a t e d   onto  an  e l e c t r o n i c   c o m p o n e n t  

p o t t i n g   c o m p o u n d   and  c u r e d .   All  of  the  c u r e d   c o a t i n g s   w e r e  

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

31.1  p e r c e n t   of  the  c lay ,   a b o u t   31.1  p e r c e n t   of  the  ba r ium  s u l f a t e ,  

and  a b o u t   37.8  p e r c e n t   of  the  e p o x y   r e s in   b i n d e r .   The  s e c o n d  

c u r e d   c o a t i n g   c o m p r i s e d   about   28.4  p e r c e n t   of  the  clay,   abou t   2 8 . 4  

p e r c e n t   of  the   b a r i u m   s u l f a t e ,   and   abou t   43.2  p e r c e n t   of  the  e p o x y  

res in   b i n d e r .   The  t h i r d   c u r e d   c o a t i n g   c o m p r i s e d   abou t   2 6 . 2  

p e r c e n t   of  the  c lay,   abou t   26.2  p e r c e n t   of  ba r ium  s u l f a t e ,   a n d  

about   47.6  p e r c e n t   of  the  epoxy   r e s i n   b i n d e r .  

The  t h r e e   coa ted   p o t t i n g   c o m p o u n d s   were  each  e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a s e r   r a d i a t i o n .   The  white  image  p r o d u c e d   i n  

the  f i r s t   c o a t i n g   was  e x c e l l e n t .   The  c o a t i n g   was  v e r y   flat  and  n o t  

g lossy .   An  e x c e l l e n t   white   image  was  p r o d u c e d   in  the  s e c o n d  

coa t ing .   An  e x c e l l e n t   white   image  was  also  p r o d u c e d   in  the  t h i r d  

coa t ing ,   a l t h o u g h   it  was  not  qu i t e   as  good  as  the  image  p r o d u c e d  

in  Example   12  a b o v e .  

EXAMPLE  20 

Fo l lowing   the  p r o c e d u r e   of  Example   1  above ,   a  heat   c u r a b l e  

coa t ing   c o m p o s i t i o n   was  p r e p a r e d   by  mix ing   50  grams  of  the  e p o x y  

res in   p r e m i x   p r e p a r e d   in  Example   1  with  40  g rams  of  a  

w a t e r - w a s h e d   kaol in  clay  (ASP  1 7 0 ) .  

The  c o m p o s i t i o n   was  then  c o a t e d   onto  an  e l ec t ron i c   c o m p o n e n t  

p o t t i n g   c o m p o u n d   and  c u r e d .   The  c u r e d   coa t ing   was  e s s e n t i a l l y  



t r a n s p a r e n t   and  c o m p r i s e d   about   56.9  p e r c e n t   of  the  clay  a n d  

about   43.1  p e r c e n t   of  the  e p o x y   res in   b i n d e r .  

The  coated  p o t t i n g   c o m p o u n d   was  then   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a s e r   r a d i a t i o n .   A  good  white  image  w a s  

.  p roduced   in  the  c o a t i n g ,   a l t h o u g h   it  was  not  c lear   and  b r i g h t .  

EXAMPLE  21 

Following  the  p r o c e d u r e   of  Example   1  a b o v e ,   a  heat   c u r a b l e  

coa t ing   composi t ion   was  p r e p a r e d   by  mixing  50  g rams   of  the  e p o x y  
res in   premix  p r e p a r e d   in  Example   1  with  40  g rams  of  b a r i u m  

s u l f a t e .  

The  compos i t ion   was  c o a t e d   onto  an  e l e c t r o n i c   c o m p o n e n t  

p o t t i n g   compound   and   t hen   c u r e d .   The   c u r e d   coa t ing   w a s  

e s sen t i a l l y   t r a n s p a r e n t   and  c o m p r i s e d   abou t   56.9  p e r c e n t   of  b a r i u m  

su l fa te   and  about   43.1  p e r c e n t   of  the  epoxy   r e s in   b i n d e r .  

A  good  b r i g h t   white   image  was  p r o d u c e d   in  the  coa t ing   u p o n  

e x p o s u r e   to  an  i m a g e w i s e   p a t t e r n   of  l a se r   r a d i a t i o n .   A  h i g h e r  

e n e r g y   d e n s i t y   than   tha t   of  Example  20  above   was  r e q u i r e d   t o  

p r o d u c e   the  good  image  when  the  bar ium  su l f a t e   was  s u b s t i t u t e d  

for  the  c l a y .  

EXAMPLE  22 

Following  the  p r o c e d u r e   of  Example  1  a b o v e ,   a  heat   c u r a b l e  

coa t ing   composi t ion  was  p r e p a r e d   by  mixing  50  grams  of  the  e p o x y  

res in   premix  of  Example   1  with  50  grams  of  a  w a t e r - w a s h e d   k a o l i n  

clay  (ASP  1 7 0 ) .  

The  mix tu re   was  coa ted   onto  an  e l e c t r o n i c   c o m p o n e n t   p o t t i n g  

compound   and  then  heat   c u r e d .   The  c u r e d   c o a t i n g   was  e s s e n t i a l l y  

t r a n s p a r e n t   and  c o m p r i s e d   about   62.2  p e r c e n t   of  the  clay  a n d  

about   37.8  p e r c e n t   of  the  epoxy  res in   b i n d e r .  

The  coated  p o t t i n g   compound   was  t hen   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a se r   r a d i a t i o n   which  p r o d u c e d   very   g o o d  

white  p r i n t s   in  the  a r e a s   of  the  coa t ing   e x p o s e d   to  the  r a d i a t i o n .  



EXAMPLE  23 

A  U . V .   c u r a b l e   a c r y l a t e d   e p o x y   res in   p remix   was  p r e p a r e d  

by  mix ing   18  p a r t s   of  a  m i x t u r e   c o n t a i n i n g   about   51.5  p e r c e n t   b y  

weight   of  an  a c r y l i c   U .V .   c u r a b l e   r e s i n ,   about   44.4  p e r c e n t   b y  

weight   of  an  a c r y l a t e d   e p o x y   r e s i n ,   about   2.3  p e r c e n t   by  w e i g h t  

of  a  p l a s t i c i z e r   and  a b o u t   1.7  p e r c e n t   by  we igh t   of  an  a d h e s i o n  

p r o m o t e r   with  1.5  p a r t s   of  a  U . V .   p h o t o i n i t i a t o r .  

A  U . V .   c u r a b l e   c o a t i n g   compos i t i on   was  t hen   p r e p a r e d   b y  

mixing  50  g r ams   of  the   above   p remix   with  20  g rams   of  a  

w a t e r - w a s h e d   kaol in   clay  (ASP  170)  and  20  g rams   of  b a r i u m  

s u l f a t e .  

The   c o m p o s i t i o n   was  t hen   coa t ed   onto  the  s u r f a c e   of  a n  

e l e c t r o n i c   c o m p o n e n t   p o t t i n g   c o m p o u n d   to  a  wet  t h i c k n e s s   of  0 . 7 5  

to  1.0  mil  u s i n g   a  Markem  Model  20A  body   coa t ing   a p p a r a t u s .   T h e  

coated   e l e c t r o n i c  c o m p o n e n t   was  t h e n   c o n v e y e d   u n d e r   a  200  W a t t / i n  

u l t r a v i o l e t   lamp  f ixed   at  a  d i s t a n c e   of  2  i n c h e s   above   t h e  

c o m p o n e n t   for  a  d i s t a n c e   of  7.5  i n c h e s   and  a  cu r e   ra te   of  40 

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

c o m p r i s e d   abou t   22.2  p e r c e n t   of  the  clay,   about   22.2  p e r c e n t   o f  

bar ium  s u l f a t e ,   and  a b o u t   55.6  p e r c e n t   of  the  a c r y l a t e d   e p o x y  
res in   b i n d e r .  

The  coa t ed   p o t t i n g   c o m p o u n d   was  then   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a s e r   r a d i a t i o n .   The  beam  of  a  p u l s e d   T E A  

C02  l a s e r   at  30  KV  h a v i n g   a  2 . 5 : 1   r e d u c t i o n   and  an  e n e r g y  

d e n s i t y   of  2.5  j o u l e s / c m ,  2   was  a t t e n u a t e d   by  a  metal  i m a g i n g  

s t enc i l .   A  fair   whi te   image  was  p r o d u c e d   in  the  c o a t i n g .  

EXAMPLE  24 

Fo l lowing   the  p r o c e d u r e   of  Example   1  above ,   a  heat   c u r a b l e  

coa t ing   c o m p o s i t i o n   was  p r e p a r e d   by  mixing  50  g rams   of  the  e p o x y  

res in   p r e m i x   of  Example   1  with  10  grams  of  a  u r e a - f o r m a l d e h y d e  

r e s in ,   25  g rams   of  a  w a t e r - w a s h e d   kaolin  clay  (ASP  170)  and  25 

grams  of  b a r i u m   s u l f a t e .  

The   c o m p o s i t i o n   was  coa ted   onto  a  p o t t i n g   c o m p o u n d   and  t h e n  

heat  c u r e d .   The  c u r e d   coa t ing   was  e s s e n t i a l l y   t r a n s p a r e n t   a n d  

c o m p r i s e d   abou t   27.7  p e r c e n t   of  the  clay,   about   27.7  p e r c e n t  



of  bar ium  s u l f a t e ,   and  abou t   44.6  p e r c e n t   of  the  e p o x y   a n d  

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

The  coated   p o t t i n g   c o m p o u n d   was  then  e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a s e r   r a d i a t i o n .   A  white  image  was  p r o d u c e d  

in  the  a reas   e x p o s e d   to  the  r a d i a t i o n   tha t   was  p o o r e r   t han   t h e  

image  p r o d u c e d   in  Example   17  a b o v e .  

EXAMPLE  25 

Fol lowing  the  p r o c e d u r e   of  Example   23  above ,   a  U . V .   c u r a b l e  

coat ing   c o m p o s i t i o n   was  p r e p a r e d   by  mixing  50  g rams   of  t h e  

a c r y l a t e d   epoxy   r e s i n   p remix   of  Example   23  with  15  g rams   of  a  

w a t e r - w a s h e d   kaol in   clay  (ASP  170)  and  15  grams  of  b a r i u m  

s u l f a t e .  

-The  compos i t i on   was  then   coa ted   onto  an  e l ec t ron i c   c o m p o n e n t  

p o t t i n g   c o m p o u n d   and  c u r e d   by  e x p o s u r e   to  U.V.  r a d i a t i o n .   T h e  

cu red   c o a t i n g   was  e s s e n t i a l l y   c lear   and  compr i sed   about   1 8 . 7 5  

p e r c e n t   of  the  c lay,   about   18.75  p e r c e n t   of  bar ium  s u l f a t e ,   a n d  

about   62.5  p e r c e n t   of  the  a c r y l a t e d   epoxy   res in   b i n d e r .  

The  coa ted   p o t t i n g   c o m p o u n d   was  then  e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a se r   r a d i a t i o n .   A  white  image  was  p r o d u c e d  

in  the  coa t i ng   tha t   did  not  exh ib i t   good  c o n t r a s t .  

EXAMPLES  26 -27  

Fol lowing  the  p r o c e d u r e   of  Example   23  above ,   a  U . V .   c u r a b l e  

premix   was  p r e p a r e d   by  mixing  37.1  p e r c e n t   of  a  n o v o l a c  

e p i c h l o r o h y d r i n   p h e n o l   f o r m a l d e h y d e   epoxy   r e s in ,   37.1  p e r c e n t   o f  

a  c y c l o a l i p h a t i c   e p o x y   r e s i n ,   24.3  p e r c e n t   of  a  U . V .   e p o x y  

c u r a t i v e ,   and  1.4  p e r c e n t   of  an  a d h e s i o n   p r o m o t e r .  

Two  U.V.   c u r a b l e   coa t ing   c o m p o s i t i o n s   were  then  p r e p a r e d   b y  

mixing  50  g rams   of  the  above  p r e m i x ,   40  grams  of  ba r ium  s u l f a t e ,  

1  gram  of  a  U . V .   f l u o r e s c i n g   w h i t e n e r   and  2  grams  of  a  wax  w i t h  

each  of  5  g rams   and  15  grams  of  a  w a t e r - w a s h e d   kaolin  clay  ( A S P  

170),  r e s p e c t i v e l y .  

Each  of  the  two  compos i t i ons   was  then  coated  onto  a n  

e l ec t ron i c   c o m p o n e n t   p o t t i n g   compound   and  cu red   by  e x p o s u r e   t o  

U.V.   r a d i a t i o n .   Both  cure  c o a t i n g s   were  e s sen t i a l l y   t r a n s p a r e n t .  



The  f i r s t   c u r e d   coa t ing   c o m p r i s e d   about   5.1  p e r c e n t   of  the  c l a y ,  

about   40.8  p e r c e n t   of  b a r i u m   s u l f a t e ,   abou t   1.0  p e r c e n t   of  t h e  

U.V.  f l u o r e s c i n g   w h i t e n e r ,   abou t   2.1  p e r c e n t   of  the   wax,  a n d  

about   51.0  p e r c e n t   of  the  e p o x y   r e s i n   b i n d e r .   The  s e c o n d   c o a t i n g  

c o m p r i s e d   abou t   13.9  p e r c e n t   of  the  c lay,   abou t   37.0  p e r c e n t   o f  

ba r ium  s u l f a t e , "   about   0.9  p e r c e n t   of  the  f l u o r e s c i n g   w h i t e n e r ,  

about   1.9  p e r c e n t   of  the  wax,  and  abou t   46.3  p e r c e n t   of  the  e p o x y  
re s in   b i n d e r .  

Both   coa ted   p o t t i n g   c o m p o u n d s   were   t hen   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a se r   r a d i a t i o n .   White  images   were   p r o d u c e d  

in  bo th   c o a t i n g s .  

EXAMPLES  2 8 - 3 0  

Fo l lowing   the  p r o c e d u r e   of  Example   23  a b o v e ,   t h r e e   U . V .  

c u r a b l e   c o a t i n g   c o m p o s i t i o n s   were  p r e p a r e d   by  mix ing   50  grams  o f  

the  e p o x y   r e s i n   p r e m i x   of  Example   2 6 ,  6 0   g rams   of  b a r i u m   s u l f a t e ,  

2  g rams   of  a  f l u o r e s c i n g   w h i t e n e r   and  2  g rams   of  a  wax  with  15 

grams  of  each   of  t h r e e   d i f f e r e n t   w a t e r - w a s h e d   kaol in   c lays   ( A S P  

170,  602,  072,  E n g e l h a r d   Mine ra l s  &   C h e m i c a l s ) .  

Each  of  the  t h r e e   c o m p o s i t i o n s   was  coa ted   onto  an '   e l e c t r o n i c  

c o m p o n e n t   p o t t i n g   c o m p o u n d   and  t hen   c u r e d   by  e x p o s u r e   to  U . V .  

r a d i a t i o n .   All  of  the   c u r e d   c o a t i n g s   were  e s s e n t i a l l y   t r a n s p a r e n t  

and  c o m p r i s e d   abou t   11.6  p e r c e n t   of  the  c lay,   abou t   46.5  p e r c e n t  

of  ba r ium  s u l f a t e ,   abou t   1.6  p e r c e n t   of  the  f l u o r e s c i n g   w h i t e n e r ,  

about   1.6  p e r c e n t   of  the  wax,  and   abou t   38.7  p e r c e n t   of  the  e p o x y  

res in   b i n d e r .  

The  coa t ed   p o t t i n g   c o m p o u n d s   were   t h e n   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a s e r   r a d i a t i o n .   E x c e l l e n t   whi te   images   w e r e  

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

I  EXAMPLE  31 

Fo l lowing   the  p r o c e d u r e   of  Example   23  a b o v e ,   a  U . V .   c u r a b l e  

coa t ing   compos i t i on   was  p r e p a r e d   by  mixing   50  g r ams   of  the  e p o x y  
res in   p r e m i x   of  Example   26  with  160  g rams   of  b a r i u m   s u l f a t e .   T h e  

i n g r e d i e n t s   were   s t i r r e d   t o g e t h e r   and  p a s s e d   t h r o u g h   a  t h r e e - r o l l  

mill  o n c e .  



The  composi t ion   was  then   coated   onto  an  e l e c t r o n i c   c o m p o n e n t  

p o t t i n g   compound  and  c u r e d   by  e x p o s i n g   the  c o a t i n g   to  a  1500 

Watt  u l t r av io l e t   lamp  at  200  Wat t s / in   at  a  ra te   of  50  f t / m i n .   T h e  

c u r e d   coa t ing   was  e s s e n t i a l l y   t r a n s p a r e n t   and  c o m p r i s e d   about   7 6 . 2  

p e r c e n t   of  bar ium  su l f a t e   and  about   23.8  p e r c e n t   of  the  e p o x y  
res in   b i n d e r .  

The  coated  p o t t i n g   c o m p o u n d   was  t hen   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a s e r   r a d i a t i o n   u s i n g   a  p u l s e d   TEA  C02  l a s e r  

at  31  KV,  a  r e d u c t i o n   of  2 :   and  an  e n e r g y   d e n s i t y   of  2 . 5  
j o u l e s / c m . 2 .   A  g r a y i s h   metall ic  white  image  was  p r o d u c e d   that   w a s  

not  as  b r i g h t   as  the  images   p r o d u c e d   in  c o m p o s i t i o n s   c o n t a i n i n g  

both  clay  and  ba r ium  s u l f a t e .  

EXAMPLE  3 2  

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

c o m p o n e n t s   was  p r e p a r e d   by  mixing  25  g rams   of  a  b i s p h e n o l   A 

g lyc idy l   e t h e r   epoxy   r e s i n   with  7.5  g rams  of  a  w a t e r - w a s h e d   k a o l i n  

clay  (ASP  170)  and  30  g rams   of  ba r ium  s u l f a t e .   The  c o m p o u n d  

was  molded  and  then   c u r e d .   The  c o m p o u n d   c o m p r i s e d   about   12 

p e r c e n t   of  the  clay,   abou t   48  p e r c e n t   b a r i u m   s u l f a t e ,   and  about   40 

p e r c e n t   of  epoxy  r e s i n .  

The  p o t t i n g   c o m p o u n d   was  then   e x p o s e d   to  an  i m a g e w i s e  

p a t t e r n   of  laser   r a d i a t i o n   u s i n g   a  p u l s e d   TEA  C02  l a se r   at  31  K V ,  

a  r e d u c t i o n   of  2 :1 ,   and  an  e n e r g y   d e n s i t y   of  2.5  j o u l e s / e m . 2 .   A 

good  clear  white  image  was  p r o d u c e d   in  the  s u r f a c e   of  the  p o t t i n g  

compound .   H ighe r   c o n c e n t r a t i o n s   of  the  clay  and  ba r ium  s u l f a t e  

would  improve   the  u n i f o r m i t y   of  the  i m a g e .  

EXAMPLE  33 

A  p o t t i n g   c o m p o u n d   su i t ab le   for  e n c a p s u l a t i n g   e l e c t r o n i c  

c o m p o n e n t s   was  p r e p a r e d   by  mixing  0.5  g r ams   of  a  violet  p i g m e n t  

w i t h  6 2 . 5   grams  of  the  p o t t i n g   compound   p r e p a r e d   in  Example  32 

a b o v e .   The  compound   was  molded  and  then   c u r e d .   The  c o m p o u n d  

was  violet  in  color  and  c o m p r i s e d   about   11.9  p e r c e n t   of  the  c l a y ,  

about   47.6  p e r c e n t   of  the  bar ium  s u l f a t e ,   abou t   0.8  p e r c e n t   of  t h e  

violet  p i g m e n t ,   and  about   39.7  p e r c e n t   of  the  e p o x y   res in   b i n d e r .  



The  p o t t i n g   c o m p o u n d   was  then   e x p o s e d   to  an  i m a g e w i s e  

p a t t e r n   of  l a s e r   r a d i a t i o n .   A  white  image  was  p r o d u c e d   in  t h e  

v io le t   c o m p o u n d .   C o n t r a s t   of  the  image  could   be  i m p r o v e d   by  t h e  

a d d i t i o n   of  more  clay  and  ba r ium  su l f a t e   to  the  c o m p o u n d .  

EXAMPLE  34 

Fo l lowing   the  p r o c e d u r e   of  Example   1  a b o v e ,   a  hea t   c u r a b l e  

c o a t i n g   c o m p o s i t i o n   was  p r e p a r e d   by  mixing   50  g rams   of  the  e p o x y  

r e s i n   p r e m i x   of  Example   1  with  15  grams  of  a  w a t e r - w a s h e d   k a o l i n  

clay  (ASP  170) ,   60  g rams   of  ba r ium  s u l f a t e ,   2  g rams   of  a  

f l u o r e s c i n g   w h i t e n e r ,   and  2  grams  of  a  p o l y e t h y l e n e   w a x .  

The  c o m p o s i t i o n   was  t hen   coa ted   onto  an  e l e c t r o n i c   c o m p o n e n t  

p o t t i n g   c o m p o u n d   and  c u r e d   by  e x p o s u r e   to  I . R .   r a d i a t i o n .   T h e  

c u r e d   c o a t i n g   was  e s s e n t i a l l y   t r a n s p a r e n t   and  c o m p r i s e d   about   1 3 . 7  

p e r c e n t   of  the  c lay,   abou t   54.9  p e r c e n t   of  ba r ium  s u l f a t e ,   a b o u t  

1.8  p e r c e n t   of  f l u o r e s c i n g   w h i t e n e r ,   about   1.8  p e r c e n t   of  the  w a x ,  

and  abou t   27.8  p e r c e n t   of  the  epoxy  r e s in   b i n d e r .  

The  c o a t e d   p o t t i n g   compound   was  t hen   e x p o s e d   to  a n  

i m a g e w i s e   p a t t e r n   of  l a se r   r a d i a t i o n .   A  c lear   white  image  w a s  

p r o d u c e d   in  the  c o a t i n g .  

EXAMPLE  35 

Fo l lowing   the  p r o c e d u r e   of  Example  1  above ,   a  hea t   c u r a b l e  

c o a t i n g   c o m p o s i t i o n   was  p r e p a r e d   by  mixing  50  g rams  of  a  p h e n o l i c  

r e s in   p r e m i x   c o m p r i s i n g   49.7  p e r c e n t   of  a  r e a c t i v e   pheno l i c   r e s i n  

49.7  p e r c e n t   t r i b u t y l   p h o s p h a t e ,   and  0.6  p e r c e n t   of  a  f u n g i c i d e  

with  25  g rams   of  a  w a t e r - w a s h e d   kaol in   clay  (ASP  170) ,   60  g r a m s  

of  b a r i u m   s u l f a t e ,   2  g rams   of  a  f l u o r e s c i n g   w h i t e n e r ,   and  2  g r a m s  

of  a  p o l y e t h y l e n e   w a x .  

The  c o m p o s i t i o n   was  coated  onto  an  e l e c t r o n i c   c o m p o n e n t  

p o t t i n g   c o m p o u n d   and  heat   c u r e d .   The  c u r e d   coa t ing   w a s  

e s s e n t i a l l y   t r a n s p a r e n t   and  c o m p r i s e d   about   14.4  p e r c e n t   of  t h e  

c lay,   a b o u t   57.6  p e r c e n t   of  bar ium  s u l f a t e ,   about   1.9  p e r c e n t   o f  

f l u o r e s c i n g   w h i t e n e r ,   about   1.9  p e r c e n t   of  the  wax  and  about   2 4 . 2  

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



The  coa ted   p o t t i n g   c o m p o u n d   was  then   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  laser   r a d i a t i o n .   A  s h a r p   yellow  image  w a s  

p r o d u c e d   in  the  a reas   of  the  c o a t i n g   e x p o s e d   to  the  r a d i a t i o n .  

The  p h e n o l i c   r e s in   b i n d e r   c h a n g e d   color  to  yellow  upon   e x p o s u r e  
to  the  r a d i a t i o n ,   so  that   the  white   image  p r o d u c e d   in  the  c o a t i n g  

a p p e a r e d   yel low  t h r o u g h   the  yellow  b i n d e r .  

EXAMPLE  36 

A  v a r n i s h   p remix   was  p r e p a r e d   by  mix ing   16  p a r t s   by  v o l u m e  

of  a  v a r n i s h   so lu t ion   c o m p r i s i n g   86.8  p e r c e n t   of  a  pheno l   m o d i f i e d  

tung   oil,  12.4  p e r c e n t   of  c a r b i t o l   a c e t a t e   and  0.8  p e r c e n t   of  a n  

a n t i - s k i n h i n g   a g e n t ,   0.25  p a r t   of  cobal t   and  m a n g a n e s e   d r i e r s   a n d  

0.5  p a r t   of  a  f u n g i c i d e .  

Fo l lowing   the  p r o c e d u r e   of  Example   1  a b o v e ,   an  air  c u r e d  

coa t ing   c o m p o s i t i o n   was  p r e p a r e d   by  mix ing   50  g rams  of  the  a b o v e  

premix   with  15  g rams  of  a  w a t e r - w a s h e d   kaol in   clay  (ASP  170),  60 

grams  of  b a r i u m   su l f a t e ,   2  g rams   of  f l u o r e s c i n g   w h i t e n e r   and  2 

grams  of  a  p o l y e t h y l e n e   w a x .  

The  c o m p o s i t i o n   was  then   coa ted   onto  an  e l e c t r o n i c   c o m p o n e n t  

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

t r a n s p a r e n t   and   c o m p r i s e d   about   12.4  p e r c e n t   of  the  clay,  a b o u t  

49.4  p e r c e n t   of  bar ium  s u l f a t e ,   abou t   1.6  p e r c e n t   of  f l u o r e s c i n g  

w h i t e n e r ,   abou t   1.6  p e r c e n t   of  the  wax,   and  abou t   34.9  p e r c e n t   o f  

v a r n i s h   b i n d e r .  

The  c o a t e d   p o t t i n g   c o m p o u n d   was  t hen   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  laser   r a d i a t i o n .   A  l ight   white   image  w a s  

p r o d u c e d   in  the  coa t ing   in  the  a r e a s   e x p o s e d .   The  e n e r g y   d e n s i t y  

of  the  l a s e r   could  have  been  i n c r e a s e d   to  improve   the  c o n t r a s t   o f  

the  i m a g e .  

EXAMPLE  37 

Fol lowing  the  p r o c e d u r e   of  Example   1  a b o v e ,   a  c o a t i n g  

composi t ion   was  p r e p a r e d   by  mixing  50  g rams   of  a  20%  solution  o f  

n i t r o c e l l u l o s e   with  15  grams  of  a  w a t e r - w a s h e d   kaolin  clay  ( A S P  

170),  60  g r ams   of  barium  s u l f a t e ,   2  g rams   of  f l u o r e s c i n g   w h i t e n e r  

and  2  g rams   of  a  p o l y e t h y l e n e   w a x .  



The  c o m p o s i t i o n   was  t hen   coa ted   onto  an  e l e c t r o n i c   c o m p o n e n t  

p o t t i n g   c o m p o u n d   and  d r i e d .   The  d r i ed   c o a t i n g   was  milky  w h i t e  

and  c o m p r i s e d   abou t   16.8  p e r c e n t   of  the  c lay ,   abou t   67.4  p e r c e n t  

of  b a r i u m   s u l f a t e ,   abou t   2.3  p e r c e n t   of  f l u o r e s c i n g   w h i t e n e r ,   a b o u t  

2.3  p e r c e n t   of  the  wax,   and  about   11.2  p e r c e n t   of  n i t r o c e l l u l o s e  

b i n d e r .  

The  coa ted   p o t t i n g   c o m p o u n d   was  t h e n   e x p o s e d   to  a n  

imagewise   p a t t e r n   of  l a se r   r a d i a t i o n .   The  c o a t i n g   was  b u r n e d   o f f  

in  the  a r e a s   e x p o s e d   to  the  r a d i a t i o n .   The  c o a t i n g   was  n o t  

t r a n s p a r e n t   b e c a u s e   the  c o n c e n t r a t i o n   of  the  clay  and   b a r i u m  

su l f a t e   was  so  h i g h .  

EXAMPLE  38 

A  ce ramic   c o a t i n g   compos i t ion   was  p r e p a r e d   by  mixing  12 

g rams   of  a  d r y i n g   oil  modif ied   a lkyd   r e s i n ,   2  g rams   of  a  

w a t e r - w a s h e d   kaol in   clay  (ASP  170),   6  grams  of  b a r i u m   su l f a t e ,   10 

grams  of  g lass   f r i t   (Mason  flux  #10)  and  4  g r a m s   of  l i t h i u m  

f l u o r i d e   u s i n g   the  p r o c e d u r e   of  Example   1 .  

The  c o m p o s i t i o n   was  then   coa ted   onto  a  shee t   of  g lass   a n d  

h e a t e d   to  1200°F  for  3  m i n u t e s .   The  res in   was  c o m p l e t e l y   b u r n e d  

off  d u r i n g   h e a t i n g   of  the  c o a t i n g .   The  c o a t i n g   p r o d u c e d   w a s  

t r a n s p a r e n t   and  c o m p r i s e d   about   9.1  p e r c e n t   of  the  c lay,   a b o u t  

27.3  p e r c e n t   of  b a r i u m   s u l f a t e ,   abou t   45.4  p e r c e n t   of  glass  a n d  

about   18.2  p e r c e n t   of  l i th ium  f l u o r i d e .  

The  ce ramic   c o a t i n g   was  t hen   e x p o s e d   to  an  i m a g e w i s e   p a t t e r n  

of  l a s e r   r a d i a t i o n   u s i n g   a  p u l s e d   TEA  C02  l a s e r   at  31  KV,  a  2 : 1  

r e d u c t i o n ,   and  an  e n e r g y   d e n s i t y   of  2.5  j o u l e s / c m . 2 .   A  w h i t e  

image  of  low  c o n t r a s t   was  p r o d u c e d   in  the  c e r a m i c ' c o a t i n g .  

EXAMPLE  39 

Fo l lowing   the  p r o c e d u r e   of  Example   26  a b o v e ,   25  grams  of  a  

c a l c ined   kaol in   clay  ( S a t i n t o n e   N o .  5 ,   E n g e l h a r d   Minerals   & 

Chemica l s )   was  mixed  with  50  g rams   of  the  e p o x y   r e s in   p r e m i x  

p r e p a r e d   in  Example   26  u s i n g   t h r e e   p a s s e s   t h r o u g h   a  t h r e e - r o l l  

mill.  The  v i s c o s i t y   at  80°F  was  300,000  c p s .  



The  composi t ion  was  coa t ed   by  hand  onto  a  s t ick   of  mo lded  

p o t t i n g   compound   used   for  e n c a p s u l a t i n g   e l e c t r o n i c   c o m p o n e n t s .  

The  coa t ing   was  cu red   by  e x p o s u r e   to  U.V.  r a d i a t i o n .   The  c u r e d  

coat ing   was  e s s e n t i a l l y   t r a n s p a r e n t   and  c o m p r i s e d   about   3 3 . 3  

p e r c e n t   of  the  ca lc ined  clay  and  abou t   66.7  p e r c e n t   of  the  e p o x y  
res in   b i n d e r .  

The  coated   p o t t i n g   c o m p o u n d   was  then   e x p o s e d   to  a n  

imagewise  p a t t e r n   of  l ase r   r a d i a t i o n   u s i n g   a  p u l s e d   TEA  C02  l a s e r  

at  30  KV,  a  2:1  r e d u c t i o n ,   and  an  e n e r g y   d e n s i t y   of  2 . 6  

j o u l e s / c m . 2 .   A  white  image  was  p r o d u c e d   in  the  c o a t i n g   in  t h e  

a reas   e x p o s e d   to  the  r a d i a t i o n .  

EXAMPLE  40 

A  c o a t i n g   composi t ion   was  p r e p a r e d   fol lowing  the  p r o c e d u r e   o f  

Example  39  above  with  the  e x c e p t i o n   tha t   the  ca lc ined   kaolin  c l a y  

was  r e p l a c e d   with  an  equal   amount   of  a  w a t e r - w a s h e d   kaolin  c l a y  

(ASP  170).  The  v i s c o s i t y   of  the  m i x t u r e   at  83°F  was  66,000  c p s .  

The  composi t ion   was  coa ted   onto  an  e l e c t r o n i c   c o m p o n e n t  

po t t ing   compound   and  c u r e d .   The  c u r e d   coa t ing   was  e s s e n t i a l l y  

t r a n s p a r e n t   and  compr i sed   abou t   33.3  p e r c e n t   of  the  w a t e r - w a s h e d  

clay  and  abou t   66.7  p e r c e n t   of  the  epoxy   res in   b i n d e r .  

The  coa ted   p o t t i n g   c o m p o u n d   was  then   e x p o s e d   to  a n  

imagewise  p a t t e r n   of  l a se r   r a d i a t i o n .   A  b r i g h t   white  image  was  

p r o d u c e d   in  the  areas   e x p o s e d   to  the  r a d i a t i o n .  



1.  A  rad ia t ion   imagable   composi t ion   in  which  an  image  can  b e  

p r o d u c e d   upon  e x p o s u r e   to  i n t ense   r ad i a t i on ,   said  c o m p o s i t i o n  

c o m p r i s i n g  

(a)  at  least   one  componen t   s e l ec ted   from  the  g r o u p  

c o n s i s t i n g   of  clay  and  bar ium  su l fa te ,   a n d  

(b)  a  b i n d e r   mater ia l   which  will  not  be  d e s t r o y e d   d u r i n g  

e x p o s u r e   of  the  compos i t ion   to  i n t ense   r ad ia t ion   and  will  n o t  

mask  the  image  p r o d u c e d   upon  e x p o s u r e   to  i n t ense   r a d i a t i o n .  

2.  The  composi t ion  of  claim  1  where in   the  b i n d e r   m a t e r i a l  

compr ises   a  n a t u r a l   or  s y n t h e t i c   res in   m a t e r i a l .  

3.  The  composi t ion  of  claim  1  where in   the  b i n d e r   m a t e r i a l  

compr ises   a  g lass ,   ceramic   or  v i t r e o u s   m a t e r i a l .  

4.  The  composi t ion  of  claim  1  where in   the  b inde r   material   has  a n  

index   of  r e f r a c t i o n   g r e a t e r   than  the  index  of  r e f r a c t i o n   of  t h e  

clay  or  of  the  bar ium  s u l f a t e .  

5.  The  composi t ion  of  claim  4  where in   the  composi t ion  i s  

e s sen t i a l l y   t r a n s p a r e n t   or  t r a n s l u c e n t   when  dr ied   or  c u r e d .  

6.  The  composi t ion  of  claim  1,  4  or  5  where in   the  i m a g e  

p r o d u c e d   is  white  in  c o l o r .  

7.  The  composi t ion  of  claim  2  where in   the  b i n d e r   m a t e r i a l  

compr ises   an  epoxy  r e s i n .  

8.  The  composi t ion  of  claim  2  where in   the  b inde r   m a t e r i a l  

compr ises   an  acryl ic   r e s i n .  

9.  The  composi t ion  of  claim  2  wherein   the  b inde r   m a t e r i a l  

compr ises   a  u r e a - f o r m a l d e h y d e   r e s i n .  



10.  The  composi t ion  of  claim  2  where in   the  b inde r   m a t e r i a l  

compr i ses   a  phenol ic   r e s i n .  

11.  The  composi t ion  of  claim  10  where in   the  image  p r o d u c e d   i s  

yellow  in  c o l o r .  

12.  The  composi t ion  of  claim  1  which  compr i se s   up  to  about  65 

p e r c e n t   by  weight  of  c l a y .  

13.  The  composi t ion  of  claim  12  which  compr i ses   from  about  15  t o  

about   35  p e r c e n t   by  weight  of  c l a y .  

14.  The  composit ion  of  claim  1  which  compr i ses   up  to  about  80 

p e r c e n t   by  weight  of  barium  s u l f a t e .  

15.  The  composi t ion  of  claim  14  which  compr i ses   from  about  25  t o  

about   50  p e r c e n t   by  weight  of  barium  s u l f a t e .  

16.  The  composit ion  of  claim  1  or  4  which  compr ises   from  about  3 

to  about  35  p e r c e n t   by  weight   of  clay  and  from  about  15  t o  

about   60  pe rcen t   by  weight  of  barium  s u l f a t e .  

17.  A  coat ing  composition  c o m p r i s i n g   a  rad ia t ion   i m a g a b l e  

composi t ion   accord ing   to  any  of  claims  1 - 1 6 .  

18.  A  molding  compound  compr i s i ng   a  rad ia t ion   i m a g a b l e  

composi t ion   accord ing   to  any  of  claims  1 - 1 6 .  

19.  A  po t t i ng   compound  for  e n c a p s u l a t i n g   an  e lec t ron ic   c o m p o n e n t  

compr i s i ng   a  rad ia t ion   imagable  composi t ion  accord ing   to  a n y  
of  claims  1 -16 .  

20.  An  e lec t ronic   component   e n c a p s u l a t e d   in  a  po t t ing   c o m p o u n d ,  

said  po t t ing   compound  compr i s i ng   a  radia t ion   i m a g a b l e  

composi t ion   accord ing   to  any  of  claims  1-3,  7  and  12-16 .  



21.  An  e l ec t ron ic   c o m p o n e n t   e n c a p s u l a t e d   in  a  po t t ing   c o m p o u n d ,  

said  p o t t i n g   c o m p o u n d   be ing   coated  with  a  radia t ion   i m a g a b l e  

composi t ion  a c c o r d i n g   to  any  of  claims  1 - 1 6 .  

22.  A  p r o c e s s   for  p r o d u c i n g   an  image  on  a  s u b s t r a t e   c o m p r i s i n g  

(a)  p r o v i d i n g   a  s u b s t r a t e   made  of  a  radia t ion   i m a g a b l e  

composi t ion  in  which  an  image  can  be  p r o d u c e d   upon  e x p o s u r e  
to  i n t ense   r a d i a t i o n ,   said  composi t ion  c o m p r i s i n g  

(1)  at  least   one  component   se lec ted   from  the  g r o u p  

c o n s i s t i n g   of  clay  and  barium  su l fa te ,   a n d  

(2)  a  b i n d e r   mater ia l   which  will  not  be  d e s t r o y e d  

d u r i n g   e x p o s u r e   of  the  composi t ion  to  in tense   r a d i a t i o n  

and  will  not  mask  the  image  p r o d u c e d   upon  e x p o s u r e   t o  

i n t e n s e   r a d i a t i o n ,   a n d  

(b)  e x p o s i n g   the  s u r f a c e   of  said  s u b s t r a t e   to  a  source   o f  

high  i n t e n s i t y   r a d i a t i o n   hav ing   a  suf f ic ien t   e n e r g y   d e n s i t y  

and  for  a  p e r i o d   of  time  su f f ic ien t   to  p roduce   an  image  in  t h e  

areas  e x p o s e d   to  i n t e n s e   r a d i a t i o n .  

23.  A  p roce s s   for  p r o d u c i n g   an  image  on  a  s u b s t r a t e   c o m p r i s i n g  

(a)  p r o v i d i n g   a  s u b s t r a t e ,  

(b)  coa t ing   said  s u b s t r a t e   with  a  rad ia t ion   i m a g a b l e  

composi t ion  in  which  an  image  can  be  p r o d u c e d   upon  e x p o s u r e  

to  i n t ense   r a d i a t i o n ,   said  composi t ion  c o m p r i s i n g  

(1)  at  least   one  component   se lected  from  the  g r o u p  

c o n s i s t i n g   of  clay  and  barium  su l fa te ,   a n d  

(2)  a  b i n d e r   material   which  will  not  be  d e s t r o y e d  

d u r i n g   e x p o s u r e   of  the  composit ion  to  in tense   r a d i a t i o n  

and  will  not  mask  the  image  p r o d u c e d   upon  e x p o s u r e   t o  

i n t ense   r a d i a t i o n ,   a n d  

(c)  e x p o s i n g   the  su r f ace   of  said  coat ing  to  a  source   o f  

high  i n t e n s i t y   r ad ia t ion   h a v i n g   a  suf f ic ient   energy   dens i t y   f o r  

a  per iod  of  time  su f f i c i en t   to  p roduce   an  image  in  the  a r e a s  

exposed   to  the  r a d i a t i o n .  



24.  A  p r o c e s s   for  r e n d e r i n g   a  s u b s t r a t e   imagable   upon  e x p o s u r e  
to  i n t ense   r ad ia t ion   which  compr i ses   making  said  s u b s t r a t e  

from  a  composi t ion  c o m p r i s i n g  

(a)  at  least  one  component   se lec ted   from  the  g r o u p  

c o n s i s t i n g   of  clay  and  barium  su l f a t e ,   a n d  

(b)  a  b i n d e r   material   which  will  not  be  d e s t r o y e d   d u r i n g  

e x p o s u r e   to  i n t ense   rad ia t ion   and  will  not  mask  the  i m a g e  

p r o d u c e d   upon  e x p o s u r e   to  i n t e n s e   r a d i a t i o n .  

25.  A  p r o c e s s   for  r e n d e r i n g   a  s u b s t r a t e   imagable   upon  e x p o s u r e  
to  i n t ense   rad ia t ion   which  compr i se s   coa t ing   said  s u b s t r a t e  

with  a  composi t ion  c o m p r i s i n g  

(a)  at  least   one  component   se lec ted   from  the  g r o u p  

c o n s i s t i n g   of  clay  and  barium  su l f a t e ,   a n d  

(b)  a  b inde r   material   which  will  not  be  d e s t r o y e d   d u r i n g  

e x p o s u r e   to  i n t ense   rad ia t ion   and  will  not  mask  the  i m a g e  

p r o d u c e d   upon  e x p o s u r e   to  i n t ense   r a d i a t i o n .  

26.  The  p r o c e s s   of  claim  22  or  23  where in   the  source  of  r a d i a t i o n  

is  a  l a s e r .  

27.  The  p roce s s   of  claim  26  where in   said  laser   employs  c a r b o n  

dioxide  gas  as  the  active  laser   m e d i u m .  

28.  The  p roce s s   of  claim  22  or  23  where in   the  source  of  r a d i a t i o n  

is  a  gas  d i s c h a r g e   l a m p .  

29.  The  p roce s s   of  claim  28  wherein   the  gas  d i s c h a r g e   lamp  is  a 

xenon  flash  l a m p .  

30.  'The  p roce s s   of  claim  22  or  23  where in   the  source  of  r a d i a t i o n  

has  an  ene rgy   dens i ty   of  about  0.7  to  about  6.0  j o u l e s / c m . 2 .  

31.  The  p roce s s   of  claim  22,  23,  24  or  25  wherein  the  b i n d e r  

mater ial   compr ises   a  na tu ra l   or  s y n t h e t i c   resin  m a t e r i a l .  



32.  The  p r o c e s s   of  claim  22,  23,  24  or  25  where in   the  b i n d e r  

mater ia l   compr ises   a  g lass ,   ceramic  or  v i t r e o u s   m a t e r i a l .  

33.  The  p r o c e s s   of  claim  22,  23,  24  or  25  wherein  the  b i n d e r  

mater ia l   has  an  index  of  r e f r a c t i o n   g r e a t e r   than  the  index  o f  

r e f r a c t i o n   of  the  clay  or  of  the  barium  s u l f a t e .  

34.  The  p roces s   of  claim  33  where in   the  rad ia t ion   imagab le  

composi t ion   is  e s s e n t i a l l y   t r a n s p a r e n t   or  t r a n s l u c e n t   w h e n  

dr ied  or  c u r e d .  

35.  The  p roce s s   of  claim  22,  23,  24,  25  or  33  wherein   the  image  

p r o d u c e d   is  white  in  c o l o r .  

36.  The  p roces s   of  claim  31  where in   the  b inde r   material   c o m p r i s e s  

an  epoxy  r e s i n .  

37.  The  p roce s s   of  claim  31  where in   the  b i n d e r   material   c o m p r i s e s  

an  acryl ic   r e s i n .  

38.  The  p roce s s   of  claim  31  where in   the  b i n d e r   material   c o m p r i s e s  

a  u r e a - f o r m a l d e h y d e   r e s i n .  

39.  The  p rocess   of  claim  31  where in   the  b inde r   material   c o m p r i s e s  

a  phenol ic   r e s i n .  

40.  The  p roce s s   of  claim  39  where in   the  image  p r o d u c e d   is  ye l low 

in  c o l o r .  

41.  The  p roces s   of  claim  22,  23,  24  or  25  wherein   the  r a d i a t i o n  

imagable   composit ion  compr i ses   up  to  about   65  p e r c e n t   b y  

weight   of  c l a y .  

42.  The  p roces s   of  claim  41  where in   the  rad ia t ion   imagab le  

composi t ion  compr ises   from  about   15  to  about  35  pe rcen t   b y  

weight   of  c l a y .  



43.  The  p r o c e s s   of  claim  22,  23,  24  or  25  where in   the  r a d i a t i o n  

imagable   compos i t ion   comprises   up  to  about   80  p e r c e n t   b y  

weight   of  bar ium  s u l f a t e .  

44.  The  p r o c e s s   of  claim  43  wherein  the  r a d i a t i o n   i m a g a b l e  

compos i t ion   compr i se s   from  about  25  to  about   50  p e r c e n t   b y  

weigh t   of  bar ium  s u l f a t e .  

45.  The  p r o c e s s   of  claim  22,  23,  24  or  25  where in   the  r a d i a t i o n  

imagable   compos i t ion   comprises   from  about  3  to  about   35 

p e r c e n t   by  weight   of  clay  and  from  about  15  to  about   60 

p e r c e n t   by  weight   of  barium  s u l f a t e .  
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