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@  Coated  abrasive. 

@  A  coated  abrasive  of  improved  resistance  to  «loading» 
comprising  a  flexible  backing,  a  plurality  of  abrasive  grit 
particles  dispersed  over  the  area  of  at  least  one  surface  of 
said  backing,  and  at  least  one  layer  of  adhesive  bond  ma- 
terial  adhering  said  abrasive  grit  particles  to  each  other  and 
to  said  backing,  characterized  by  the  fact  that  the  outermost 
layer  of  said  adhesive  bond  material  comprises: 

(a)  animal  glue,  or  a  cured  amino  resin,  or  a  mixture 
thereof  in  an  amount  of  at  least  40%  by  weight  of  the  total 

Q|  adhesive  bond  material,  exclusive  of  any  filler;  and 
^   (b)  at  least  0.74  grams  per  square  meter  of  an  additive 

which  is 
M  (1)  a  mono-,  di-,  and  tri-organyl  ester  of  orthophos- 

phoric  acid, 
W  (2)  a  salt  of  a  mono-,  di-,  and  tri-organyl  ester  of  ortho- 
^   phosphoric  acid  with  an  amine, 

(3)  a  tetraorganylammonium  salt,  or ^   (4)  a  soluble  mixture  thereof. 
^   Best  results  are  obtained  with  a  sizer  adhesive  of  amino 
Q   resin  containing  phosphate  esters  or  their  amine  salts  as 
_  additive. 
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A   coated  abrasive  of  improved  resistance  to  «ioading» 
comprising  a  flexible  backing,  a  plurality  of  abrasive  grit 
particles  dispersed  over  the  area  of  at  least  one  surface  of 
said  backing,  and  at  least  one  layer  of  adhesive  bond  ma- 
teriai  adhering  said  abrasive  grit  particles  to  each  other  and 
to  said  backing,  characterized  by  the  fact  that  the  outermost 
layer  of  said  adhesive  bond  material  comprises: 

(a)  animal  giue,  or  a  cured  amino  resin,  or  a  mixture 
thereof  in  an  amount  of  at  least  40%  by  weight  of  the  total 
adhesive  bond  material,  exclusive  of  any  filler;  and 

(b)  at  least  0.74  grams  per  square  meter  of  an  additive 
which  is 

(1)  a  mono-,  di-,  and  tri-organyl  ester  of  orthophos- 
phoric  acid, 

(2)  a  salt  of  a  mono-,  di-,  and  tri-organyl  ester  of  ortho- 
phosphoric  acid  with  an  amine, 

(3)  a  tetraorganyiammonium  sait,  or 
(4)  a  soluble  mixture  thereof. 

Best  results  are  obtained  with  a  sizer  adhesive  of  amino 
resin  containing  phosphate  esters  or  their  amine  salts  as 
additive. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   c o a t e d   a b r a s i v e s  

w h i c h   c o n s i s t   of   f l e x i b l e   b a c k i n g s   to  w h i c h   a r e   a d h e r e d   a  

p l u r a l i t y   of   a b r a s i v e   g r i t   p a r t i c l e s   on  a t   l e a s t   one   s i d e .  

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

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

o b j e c t s   known  g e n e r a l l y   as  w o r k p i e c e s .   S m a l l   p a r t i c l e s   o f  

m a t e r i a l   r e m o v e d   f r o m   t h e   w o r k p i e c e s   a n d / o r   s h e d   f r o m   t h e  

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

" s w a r f " .   In  many  c a s e s ,   t h e   s w a r f   t e n d s   to  w h o l l y   o r  

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

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

r e n d e r i n g   i t   u n s u i t e d   f o r   f u r t h e r   u s e .   T h i s   i n v e n t i o n   r e -  

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

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

A  common  c o m m e r c i a l   p r a c t i c e   f o r   t h e   p r e p a r a t i o n  

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

p a i n t s ,   p r i m e r s ,   wood  s e a l e r   c o a t s ,   and   a  w i d e   v a r i e t y   o f  

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

t h a t   d e s c r i b e d   in   U . S .   P a t e n t   2 , 7 6 8 , 8 8 6 .   T h i s   p a t e n t   d e s c r i b e s  

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

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

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

The  a p p l i c a t i o n   of   t h i s   m e t a l l i c   s o a p   i s   done   as  a  s e p a r a t e  

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

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

a d h e r e n c e   of   t h e   a b r a s i v e   g r i t s   to  t h e   b a c k i n g .   In  s o m e  

c a s e s ,   i t   may  be  p o s s i b l e   to   p r e p a r e   p r o d u c t s   w i t h   a d e q u a t e  

p r o p e r t i e s   w i t h o u t   u s i n g   a  s i z i n g   a d h e s i v e .   The  n e e d   f o r  

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



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

w o u l d   o b v i o u s l y   be  a d v a n t a g e o u s   to  a v o i d .  

S i n c e   t h e   p u b l i c a t i o n   o f   t h e   a b o v e   p a t e n t ,   t h e r e  

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

" t h i r d "   c o a t i n g s   ( i . e . ,   c o a t i n g s   in   a d d i t i o n   to  t h e   t w o  

n o r m a l   m a k i n g   and   s i z i n g   o n e s )   w h i c h   w o u l d   a c h i e v e   l o a d i n g -  

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

as  d i s c l o s e d   in   C a n a d i a n   P a t e n t   9 3 1 , 7 6 7 ,   p o l y t e t r a f l u o r o e t h e n e  

and   m i x t u r e s   t h e r e o f   as  d i s c l o s e d   in   U .S .   P a t e n t   3 , 0 4 2 , 5 0 8 ,  

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

s o a p s   as  d i s c l o s e d   in   U . S .   P a t e n t   3 , 6 1 9 , 1 5 0 .  

U .S .   P a t e n t   3 , 0 4 3 , 6 7 3   t e a c h e s   t h e   u s e   o f   o x y -  

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

an  e x c e p t i o n a l l y   h i g h   r a t i o   o f   b i n d e r   a d h e s i v e   to   g r a i n ,   a s  

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

a b r a s i v e s   to   l o a d i n g   in   t h e   f i n i s h i n g   o f   l e a t h e r   and   s i m i l a r  

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

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

w a t e r   s o l u t i o n .   U . S .   P a t e n t   3 , 0 8 9 , 7 6 3   t e a c h e s   t h e   u s e   o f  

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

and   one   o f   t h e   o b j e c t s   s t a t e d   i s   to  r e d u c e   l o a d i n g .   H o w e v e r ,  

t h e   t e a c h i n g   o f   t h i s   U . S .   P a t e n t   i s   r e s t r i c t e d   to   s i z i n g  

c o m p o s i t i o n s   in   w h i c h   t h e   p r i n c i p a l   c o n s t i t u e n t   i s   an  a m i n e  

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

I t   i s   a  p r i m a r y   o b j e c t   o f   t h i s   i n v e n t i o n   to  p r o v i d e  

c o a t e d   a b r a s i v e s   w h i c h   a r e   as  r e s i s t a n t   to   l o a d i n g   as  p r o -  
d u c t s   w i t h   m e t a l l i c   s o a p   t h i r d   c o a t s   b u t   w h i c h   do  n o t   r e q u i r e  

an  a c t u a l   t h i r d   c o a t i n g o   O t h e r   o b j e c t s   w i l l   be  a p p a r e n t  
f rom  t h e   d e s c r i p t i o n   b e l o w .  

I t   h a s   b e e n   f o u n d   t h a t   l o a d i n g   r e s i s t a n c e   can   b e  

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

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

c o m p o u n d s   and   m i x t u r e s   as  h e r e i n a f t e r   d e s c r i b e d .   T h e s e  

a d d i t i v e s   a r e   t o t a l   o r   p a r t i a l   a l k y l   e s t e r s   o f   p h o s p h o r i c  

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



q u a r t e r n a r y   ammonium  s a l t s   w i t h   a t   l e a s t   one   l o n g   a l k y l   o r  

s u b s t i t u t e d   l o n g   a l k y l   g r o u p .   T y p i c a l   e x a m p l e s   w o u l d   b e  

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

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

In  t h e   s t u d i e s   w h i c h   l e d   to  t h i s   i n v e n t i o n ,   u s e  

was  made  o f   c o n v e n t i o n a l   c o a t e d   a b r a s i v e   b a c k i n g s ,   m a k e r  

a d h e s i v e s ,   and   a b r a s i v e   g r i t s .   The  i n v e n t i o n   i s   a p p l i c a b l e  

to  any  s u c h   p r o d u c t s   c o n t a i n i n g   any  s u c h   c o n s t i t u e n t s ,  

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

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

of   s i z e   f r o m   12  to  600  as  d e f i n e d   by  t h e   ANSI  s t a n d a r d  

B 7 4 . 1 8 - 1 9 7 7 .   As  i s   known  to  t h o s e   s k i l l e d   i n   t h e   a r t ,  
s u i t a b l e   c o n s t i t u e n t s   i n c l u d e   b u t   a r e   n o t   l i m i t e d   to  p a p e r s  
of   w e i g h t s   v a r y i n g   f r o m   50  to   300  g r a m s   p e r   s q u a r e   m e t e r  
( g m / m 2 ) ,   s u i t a b l y   p r e p a r e d   ( f i n i s h e d )   c l o t h   o f   a  w i d e   v a r i e t y  

of   t y p e s ,   and   v u l c a n i z e d   f i b e r .   G r i t s   can   be  s y n t h e t i c   f u s e d  

a l u m i n a ,   s i l i c o n   c a r b i d e ,   g a r n e t ,   z i r c o n i a   a l u m i n a ,   e m e r y ,  
f l i n t ,   o r   o t h e r   m a t e r i a l s ,   and   m a k e r   a d h e s i v e s   can   be  f i l m -  

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

The  a d d i t i v e s   i n v e s t i g a t e d   w h i c h   h a d   d e t e c t a b l e  

e f f e c t   in  r e d u c i n g   l o a d i n g   when  u s e d   in   t h e   s i z e   c o a t   a r e  

l i s t e d   in   T a b l e .   1.  T h e s e   a d d i t i v e s   w e r e   m o s t   e f f e c t i v e  

when  u s e d   w i t h   amino   r e s i n s   s u c h   as  u r e a - f o r m a l d e h y d e   o r  

m e l a m i n e - f o r m a l d e h y d e o   Such   a m i n o   r e s i n s   c o u l d   be  m i x e d  

in   up  to  e q u a l   p a r t s   by  w e i g h t   w i t h   p h e n o l - f o r m a l d e h y d e  

r e s i n s ,   one   amino   r e s i n   c o u l d   be  m i x e d   w i t h   o t h e r s ,   a n d  

any  of   t h e   r e s i n s   o r   m i x t u r e s   c o u l d   be  f i l l e d   w i t h   f i n e l y  

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

o r   any  o f   t h e   o t h e r   w e l l - k n o w n   f i l l e r s   u s e d   in  t h e   m a n u f a c t u r e  

of   c o a t e d   a b r a s i v e s .   S u i t a b l e   t y p e s   o f   n a t u r a l l y   d e r i v e d  

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

as  w i t h   r e s i n   s i z e ,   as  i s   t r u e   in   t h e   a b s e n c e   of   t h e   a d d i t i v e s  

d i s c l o s e d   h e r e o  

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

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

foam  a g e n t s ,   e t c .   may  be  u s e d   t o g e t h e r   w i t h   t h e   a d d i t i v e s  



of   t h i s   i n v e n t i o n   when  n e e d e d   o r   d e s i r e d .   No  a d v e r s e  

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

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

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

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

as   t a u g h t   by  Duke  i n   U.S .   P a t e n t   2 , 9 8 3 , 5 9 3 ,   t h e   e n t i r e  

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

r e f e r e n c e .   Use  of   a d h e s i v e   c o m p o s i t i o n s   as   t a u g h t   by  D u k e ,  

in   c o m b i n a t i o n   w i t h   t h e   a d d i t i v e s   o f   my  i n v e n t i o n ,   i s  

p r e f e r r e d .  



I t   s h o u l d   be  n o t e d   t h a t   some  of   t h e   a d d i t i v e s  

shown  in  T a b l e   1  a r e   a c i d i c   and   t h u s   c a p a b l e   of   c a t a l y z i n g  

t h e   c u r e   of   a m i n o   r e s i n s .   H o w e v e r ,   s u c h   a  p r a c t i c e   w o u l d  

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

to   use   of   t h e   c a t a l y s t s   t a u g h t   by  Duke .   Thus   i t   i s   u s u a l l y  

p r e f e r a b l e   in   p r a c t i c i n g   my  i n v e n t i o n   to  n e u t r a l i z e   t h e  

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

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

t i o n .   When  t h i s   i s   d o n e ,   t h e   r e s i n   a d h e s i v e   w i t h   my  a d d i t i v e  

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

i s   u s e f u l   f o r   t h e   same  r e s i n   w i t h o u t   t h e   a d d i t i v e .   I t   i s  

c o n v e n i e n t   to   u s e   one   of   t h e   o x y a m i n e s   t a u g h t   by  Duke  t o  

n e u t r a l i z e   t h e   a d d i t i v e   of   my  i n v e n t i o n   i f   n e e d e d .  

For   e x a m p l e ,   Z e l e c   NE,  w h i c h   i s   n e u t r a l   as  s u p p l i e d ,  

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

E x a m p l e   I I I   of   t h e   Duke  p a t e n t ,   a f t e r   a l l   t h e   o t h e r   i n g r e d i e n t s  

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

NK,  w h i c h   i s   a c i d i c ,   s h o u l d   f i r s t   be  n e u t r a l i z e d ,   c o n v e n i e n t -  

ly   w i t h   2 - a m i n o - 2 - m e t h y l p r o p a n o l ,   in   a  s e p a r a t e   c o n t a i n e r ,  

and   t h e   n e u t r a l i z e d   m i x t u r e   t h e n   a d d e d   to   s u c h   a  c o n v e n t i o n a l  

f o r m u l a t i o n   a f t e r   a l l   o t h e r   i n g r e d i e n t s   had   b e e n   a d d e d .   A l l  

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

a b r a s i v e   may  be  c a r r i e d   o u t   in   a  c o n v e n t i o n a l   m a n n e r .  

The  min imum  a m o u n t   o f   a d d i t i v e   to   g i v e   a  u s e f u l  

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

to  a  mass   of  0 . 7 4   g r a m s   p e r   s q u a r e   m e t e r .   An  a m o u n t   m o r e  
t h a n   10%  by  w e i g h t   of   t h e   t o t a l   s i z i n g   a d h e s i v e   u s e d   i s  

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

t h e   h e a t - d i s t o r t i o n   r e s i s t a n c e   of   t h e   s i z i n g   a d h e s i v e ,   w i t h  

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

g e n e r a l ,   t h e   w o r k a b l e   r a n g e   i s   f r o m   0 . 7 4   to   1 3 . 3   g r a m s   p e r  

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

1 .2   to   3 .5   g r a m s   p e r   s q u a r e   m e t e r .   T h i s   can   be  c o n v e n i e n t l y  
a c h i e v e d   in   m o s t   c a s e s   by  u s i n g   t h e   a d d i t i v e   a t   a  l e v e l   o f  

3-5%  by  w e i g h t   o f   t h e   r e s i n   or   g l u e   u s e d .  

The  a d d i t i v e s   l i s t e d   in   T a b l e   1  a l l   m i x e d   r e a d i l y  
w i t h   amino   r e s i n s   or   g l u e   s u s p e n s i o n s   to  g i v e   l i q u i d   m i x t u r e s  



w h i c h   w e r e   u n i f o r m   as  f a r   as  c o u l d   be  n o t e d   v i s u a l l y ,   a l t h o u g h  
in   some  c a s e s   t h e r e   was  a  h a z y   o r   m i l k y   a p p e a r a n c e   to  t h e  

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

T h e r e   was  no  d i r e c t   e v i d e n c e   d u r i n g   p r o c e s s i n g   o f   any   t e n d e n c y  
o f   t h e   a d h e s i v e   m i x t u r e s   c o n t a i n i n g   t h e   a d d i t i v e s   to  d e v e l o p  

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

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

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

and  a t   l e a s t   o n e   l o n g   o r g a n i c   c h a i n   in   e a c h   m o l e c u l e ,   t h a t  

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

of   m o s t   l i q u i d   a d h e s i v e s   i n t o   w h i c h   t h e y   a r e   m i x e d .   I f   s u c h  

r e d u c t i o n   in   s u r f a c e   t e n s i o n   a c t u a l l y   o c c u r s ,   t h e   w e l l - k n o w n  

G i b b s   e q u a t i o n   f o r   s u c h   s u r f a c e   a c t i v e   s p e c i e s   p r e d i c t s   t h a t  

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

t h e m s e l v e s   a t   e q u i l i b r i u m   so  as  to  f o r m   a  s u r f a c e   l a y e r  

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

c o n c e n t r a t i o n   o f   a d d i t i v e   in   t h e   s u r f a c e   l a y e r   may  e x p l a i n  

why  t h e   m i n i m u m   a m o u n t   o f   a d d i t i v e   r e q u i r e d   to  o b t a i n   a  

d e t e c t a b l e   i n c r e a s e   in  l o a d i n g   r e s i s t a n c e   was  f o u n d   to  b e  

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

t h a n   to  t h e   v o l u m e   of   a d h e s i v e .  

S i z e   h e i g h t   l e v e l s   f o r   p r o d u c t s   c o a t e d   w i t h   s i z e s  

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

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

to  r e c e i v e   an  a d d i t i o n a l   t h i r d   c o a t i n g o   In  any  c a s e ,  

s u i t a b l e   l e v e l s   can   e a s i l y   be  d e t e r m i n e d   i f   n e c e s s a r y   b y  

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

T a b l e   2  i l l u s t r a t e s   e x a m p l e s   of   s p e c i f i c   p r o d u c t s  

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

The  g r o u p   o f   t h e   f o u r   a d d i t i v e s   l i s t e d   in   T a b l e   1 

as  G r o u p   A  a l l   a p p e a r e d   to  be  a p p r o x i m a t e l y   e q u a l   in   t h e i r  

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

r e s i n   s i z e s .   P r o d u c t s   w i t h   t h e s e   a d d i t i v e s   in   t h e   s i z e  

c o a t   w e r e   t e s t e d   in   s a n d i n g   of   a  w i d e   v a r i e t y   o f   p a i n t s ,  

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

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

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



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

c o n t a i n i n g   p r i m a r i l y   z i n c   s t e a r a t e   o r   some  o t h e r   s i m i l a r  

m e t a l l i c   s o a p . )   The  o t h e r   a d d i t i v e s   shown  in   T a b l e   1  a r e  

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

l o a d i n g - r e s i s t a n c e   to  t h e   s i z e   a d h e s i v e s .  

In  t h i s   s p e c i f i c a t i o n   and   in   t h e   c l a i m s   b e l o w ,  

t h e   t e r m   " o r g a n y l "   i s   u s e d   to  i n c l u d e   any  c h e m i c a l   g r o u p  
w h i c h   c o u l d   be  f o r m e d   by  t h e   b r e a k i n g   o f   one   v a l e n c e   b o n d  

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

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

as  p h e n y l ,   and   c o m b i n a t i o n s   of   and   s u b s t i t u t i o n s   on  t h e  

o t h e r   s i m p l e   g r o u p s ,   as  w e l l   as  a  w i d e   v a r i e t y   o f   o t h e r s .  

The  t e r m   " l o n g   o r g a n y l "   r e f e r s   to   an  o r g a n y l   g r o u p   w h i c h  

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

e a c h   o t h e r .   The  l i n e a r   b o n d i n g   may  i n c l u d e   d o u b l e   o r  

t r i p l e   as  w e l l   as  s i n g l e   c a r b o n - c a r b o n   b o n d s .   The  t e r m  

" l a y e r "   in   t h e   d e s c r i p t i o n   o f   a  body   o f   a d h e s i v e   m a t e r i a l  

i s   to  be  c o n s i d e r e d   to  i n c l u d e   any  s u b s t a n t i a l l y   c o n t i n u o u s  

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

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

an  a b r a s i v e   b a c k i n g .   B e c a u s e   o f   t h e   p r e s e n c e   o f   a b r a s i v e  

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

u s e d   in   t h e   c o n s t r u c t i o n   t h e r e o f   a r e   e x p e c t e d   to   h a v e   v e r y  

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

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

u s a g e o   As  an  e x a m p l e ,   t h e   m a k e r   and   s i z e r   a d h e s i v e   c o a t s  

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

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

l a y e r s   in   t h e   f i n i s h e d   p r o d u c t ,   as  w o u l d   any  s e p a r a t e   c o a t  

of   m e t a l l i c   s o a p   i n t e n d e d   to   c o n f e r   l o a d i n g   r e s i s t a n c e .   I t  

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

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

i n c o r p o r a t e d   i n t o   t h e   a d h e s i v e   l a y e r   when  i t   i s   a p p l i e d  
in   l i q u i d   f o r m .   A l s o ,   s u b s t a n t i a l   c o n t i n u i t y   o f   an  a d h e s i v e  

i s   n o t   v i o l a t e d   by  t h e   p r e s e n c e   o f   n o r m a l   f l e x   c r a c k s   in   a  
c o a t e d   a b r a s i v e .  





1.  A  c o a t e d   a b r a s i v e   a r t i c l e   compr i s ing   a  f l e x i b l e   b a c k i n g ,  

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

a r e a   of   a t   l e a s t   one   s u r f a c e   of   s a i d   b a c k i n g ,   and  a t   l e a s t  

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

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

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

a d h e s i v e   bond   m a t e r i a l   c o m p r i s e s :  

(a)  a n i m a l   g l u e ,   or   a  c u r e d   a m i n o   r e s i n ,   or   a  

m i x t u r e   t h e r e o f   in  an  a m o u n t   o f   a t   l e a s t   40%  b y  

w e i g h t   of   t h e   t o t a l   a d h e s i v e   bond   m a t e r i a l ,  

e x c l u s i v e   o f   any   f i l l e r ;   a n d  

(b)  a t   l e a s t   0 . 7 4   g r a m s   p e r   s q u a r e   m e t e r   of   a n  

a d d i t i v e   w h i c h   i s  

(1)  a  m o n o - ,   d i - ,   and  t r i - o r g a n y l   e s t e r   o f  

o r t h o p h o s p h o r i c   a c i d ,  

(2)  a  s a l t   of   a  m o n o - ,   d i - ,   and  t r i - o r g a n y l   e s t e r  

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

(3)  a  t e t r a o r g a n y l a m m o n i u m   s a l t ,   o r  

(4)  a  s o l u b l e   m i x t u r e   t h e r e o f .  

2.  A  c o a t e d   a b r a s i v e   a c c o r d i n g   to   c l a i m   1,  c h a r -  

a c t e r i z e d   by  t h e   f a c t   t h a t   s a i d   a d d i t i v e   in   t h e   o u t e r m o s t  

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

3.  A  c o a t e d   a b r a s i v e   a c c o r d i n g   to   c l a i m   1  or   2 ,  
c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   t h e   o u t e r m o s t   l a y e r   o f  

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

r e s i n ,   in  an  a m o u n t   of   a t   l e a s t   40%  by  w e i g h t   of   t h e   t o t a l  

a d h e s i v e   bond   l a y e r ,   e x c l u s i v e   of   any   f i l l e r .  

4.  A  c o a t e d   a b r a s i v e   a c c o r d i n g   to   c l a i m   3,  c h a r -  

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

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

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



(1)  an  ammonium  s a l t   of   an  a c i d   h a v i n g   a  
d i s a s s o c i a t i o n   c o n s t a n t   of  a t   l e a s t   1 0 - 4 ;   a n d  

(2)  an  a m i n o   c o m p o u n d   h a v i n g   a t   l e a s t   o n e  

p r i m a r y   a m i n o   g r o u p   a t t a c h e d   to   a  t e r t i a r y  

c a r b o n   a tom  and   h a v i n g   a  h y d r o x y l   or   e t h e r  

o x y g e n   a t o m   a t t a c h e d   to   a  s e c o n d   c a r b o n   a t o m  

a d j a c e n t   s a i d   t e r t i a r y   c a r b o n   a t o m ,   s a i d  

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

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

c o m p o s i t i o n   to   a  v a l u e   of   f rom  6  to  9  p r i o r  

to   c u r e   o f   t h e   a d h e s i v e .  

5.  A  c o a t e d   a b r a s i v e   a c c o r d i n g   to   c l a i m   4,  c h a r -  

a c t e r i z e d   by  t h e   f a c t   t h a t   s a i d   a m i n o   c o m p o u n d   i s   2 - m e t h y l -  

2 - a m i n o p r o p a n o l ,   2 - a m i n o - 2 - m e t h y l - l , 3 - p r o p a n e d i o l ,   5 - a m i n o -  

5 - m e t h y l - l , 3 - d i o x a n e ,   t r i s ( h y d r o x y m e t h y l ) a m i n o m e t h a n e ,  

or   2 - a m i n o - 2 - e t h y l - l , 3 - p r o p a n e d i o l .  

6.  A  c o a t e d   a b r a s i v e   a c c o r d i n g   to   a n y  o n e   o f   t h e  

p r e c e d i n g   c l a ims ,   c h a r a c t e r i z e d   by  a t   l e a s t   two  a d h e s i v e  

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

p r i s e s   a t   l e a s t   40%  by  v o l u m e   o f   a n i m a l   g l u e   o r   d r i e d   l a t e x .  
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