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A  method  of  coating  a  metal  surface  so  as  to  render  it  non-stick  and  abrasion-resistant. 

In  order  to  achieve  a  non-stick  surface  which  is  signifi- 
cantly  harder  wearing  than  hitherto,  metal  surface  a  is  sand 
or  shot  blast  and  stainless  steel  or  molybdenum  is  applied 
thereto  so  as  to  cover  not  less  than  65%  and  not  more  than 
90%  thereof  and  provide  a  pervious  intermediate  substrate 
b  having  a  micro-crenellated  surface.  Thereafter,  a  primer 
coat  is  applied  to  penetrate  pervious  layer  b  and  finally  a 
top  coat,  consisting  primarily  of  a  nonstick  agentc,  such  as 
P.T.F.E,  is  applied  so  as  to  form  a  matrix  of  stainless  steel  or 
molybdenum  impregnated  with  and  covered  by  the  non- 
stick  agent. 



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

a  m e t a l   s u r f a c e   so  as  to  r e n d e r   i t   n o n - s t i c k   a n d  

a b r a s i o n - r e s i s t a n t .  

A  known  m e t h o d   of  a p p l y i n g   a  n o n - s t i c k   c o a t i n g  

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

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

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

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

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

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



w i t h   m i c r o s c o p i c   p r e m i n e n c e s   and  i n t e r s t i c e s ,  

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

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

a  n o n - s t i c k   a g e n t   to  t h e   a b r a d e d   s u r f a c e   and  s i n t e r -  

i n g   or  c u r i n g   t h e   c o a t i n g   so  as  to  p r o v i d e   a  f i r m l y  

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

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

to  p r o v i d e   an  i m p e r v i o u s   c o a t   on  t o p   of  w h i c h   a  

l a y e r   of  a  n o n - s t i c k   a g e n t ,   u s u a l l y   P . T . F . E .  

( p o l y t e t r a f l u o r o e t h y l e n e ) ,   i s   a p p l i e d .   Due  to  t h e  

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

l a s t s   l o n g e r   t h a n   a  c o a t i n g   of  P . T . F . E .   a p p l i e d  

d i r e c t l y   o n t o   t h e   b a s e   m e t a l .   N e v e r t h e l e s s ,   in   t i m e ,  

t h e   P . T . F . E .   c o a t i n g   i s   worn   away  f r o m   t h e   s u r f a c e   o f  

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

of  t h e   s u r f a c e   d i m i n i s h e s .  

An  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e  

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

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

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



W i t h   t h i s   o b j e c t   in   v i e w ,   t h e   p r e s e n t   i n v e n t i o n  

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

to  r e n d e r   i t   n o n - s t i c k   a n d  a b r a s i o n - r e s i s t a n t   c h a r a c t e r -  

i s e d   in   t h a t   t h e   s t a i n l e s s   s t e e l   or   m o l y b d e n u m  b  

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

n o t   l e s s   t h a n   65%  and  n o t   more  t h a n   90%  t h e r e o f   s o  

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

in  t h a t ,   p r i o r   to  a p p l i c a t i o n   of  t h e   n o n - s t i c k   a g e n t ,  

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

i a t e   s u b s t r a t e   so  t h a t   a  m a t r i x   of  s t a i n l e s s   s t e e l  

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

c  i s   f o r m e d   on  t h e   m e t a l   s u r f a c e   a .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   f u r t h e r ,   b y  

way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g  

d r a w i n g s ,   in  w h i c h :  

F i g .   1  i s   a  s e c t i o n a l   e l e v a t i o n   of  a  s h o t  

b l a s t e d   m e t a l   s u r f a c e ;  

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

of  a  s t e e l   or  m o l y b d e n u m   c o a t i n g ;   a n d  

F i g .   3  i s   a  s i m i l a r   s e c t i o n   to  t h a t   shown  i n  



F i g .   2  a f t e r   t h e   a p p l i c a t i o n   of  a  c o a t i n g   i n c l u d i n g  

a  n o n - s t i c k   a g e n t   to   f o r m   an  i m p r e g n a t e d   m a t r i x .  

In  a  p r e f e r r e d   m e t h o d   in   a c c o r d a n c e   w i t h   t h e  

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

n o n - s t i c k   i s   f i r s t l y   s h o t   or  s a n d   b l a s t e d   ( F i g .   1 ) .  

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

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

t h a n   65%  and   no t   more  t h a n   90%  of  t h e   m e t a l   s u r f a c e  

a  and  p r o v i d e   a  p e r v i o u s   i n t e r m e d i a t e   s u b s t r a t e  b .  

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

t h i c k n e s s   of  t he   p e r v i o u s   s u b s t r a t e  b   i s ,   f o r   e x a m p l e ,  

b e t w e e n   0 . 0 2 5   and   0 . 0 5 0   mm. 

Once  t he   i n t e r m e d i a t e   p e r v i o u s   s u b s t r a t e  b  

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

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

and  a i r   or  oven   d r i e d   a t   a b o u t   120°C  to  150°C  a n d  

a l l o w e d   to  c o o l .   The  p r i m e r   may  be  a q u e o u s - b a s e d  

or  r e s i n - b a s e d ,   t h e   l a t t e r   b e i n g   u s e d   w h e n e v e r   a  

n o n - c o r r o s i b l e   f i n a l   n o n - s t i c k   s u r f a c e   i s   r e q u i r e d .  

A  s u i t a b l e   a q u e o u s - b a s e d   p r i m e r   w o u l d   be  10  p a r t s  

P . T . F . E .   to  1  p a r t   p i g m e n t   and   a  s u i t a b l e   r e s i n - b a s e d  



p r i m e r   w o u l d   be  20  p a r t s   r e s i n   to  24  p a r t s   p i g m e n t .  

I t   w i l l ,   h o w e v e r ,   be  a p p r e c i a t e d   t h a t   t h e s e   a r e   o n l y  

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

d i f f e r i n g   c o m p o s i t i o n   may  be  u s e f u l .  

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

or  t o p   c o a t ,   c o n s i s t i n g   p r i m a r i l y   of  a  n o n - s t i c k  

a g e n t   s u c h   as  P . T . F . E .   or  T . F . E . / H . F . P .   ( T e t r a f l u o r o -  

e t h y l e n e / p o l y h e x a f l u o r o p r o p y l e n e ) ,   i s   a p p l i e d   t h e r e -  

o v e r   and  s t o r e d   a t   t e m p e r a t u r e   of  200°C  to  450°C  f o r  

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

a f t e r   an  a q u e o u s - b a s e d   p r i m e r   i s   16  p a r t s   P . T . F . E .  

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

a f t e r   a  r e s i n - b a s e d   p r i m e r ,   when  a  n o n - c o r r o d i n g  

s u r f a c e   i s   r e q u i r e d ,   i s   13  p a r t s   P . T . F . E .   to   11  p a r t s  

P . E . S .   ( p o l y e t h y l   s u l p h o n e ) .  

The  n o n - s t i c k   a g e n t  c   i s   a b l e   to  p e n e t r a t e  

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

s u r f a c e   a.  F i g .   3  i l l u s t r a t e s   t h e   r e s u l t a n t   m a t r i x  

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

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

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



l o n g e r , i . a .   i s   much  more  r e s i s t a n t   to  w e a r ,   t h a n   a n y  

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



1.  A  m e t h o d   of  c o a t i n g   a  m e t a l   s u r f a c e   to  r e n d e r  

i t   n o n - s t i c k   and  a b r a s i o n - r e s i s t a n t   c o m p r i s i n g   t h e  

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

m a n n e r   to  r e c e i v e   a  c o a t i n g   of  m o l t e n   m e t a l ,  

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

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

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

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

s u b s t r a t e ,   c h a r a c t e r i s e d   in   t h a t   t h e   s t a i n l e s s   s t e e l  

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

a  so  as  to   c o v e r   n o t   l e s s   t h a n   65%  and  n o t   m o r e  

t h a n   90%  t h e r e o f   so  t h a t   t h e   i n t e r m e d i a t e   s u b s t r a t e  

i s   p e r v i o u s ,   and  in   t h a t ,   p r i o r   to  a p p l i c a t i o n   of  t h e  

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

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

m a t r i x   of  s t a i n l e s s   s t e e l   or   m o l y b d e n u m  b   i m p r e g n a t e d  

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

s u r f a c e   a .  

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

i n t e r m e d i a t e   s u b s t r a t e   i s   b e t w e e n   0 . 0 2 5   mm  and   0 . 0 5 0   mm 

t h i c k .  



3.  A  m e t h o d   as  c l a i m e d   in   c l a i m s   1  or  2  w h e r e i n  

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

i s   a i r   or  oven   d r i e d   a t   1 2 0 ° C  -   1 5 0 ° C .  

4.  A  m e t h o d   as  c l a i m e d   in   any   of  c l a i m s   1  to   3 ,  

w h e r e i n   t h e   n o n - s t i c k   a g e n t   i s   P . T . F . E .   or   T . P . E /  

H . F . P .   and   t h e   t o p   c o a t   a p p l i e d   to  t h e   p r i m e r   l a y e r  

i s   s t o v e d   a t   a  t e m p e r a t u r e   of  2 0 0 ° C  -   4 5 0 ° C .  

5.  A  n o n - s t i c k   and  a b r a s i o n - r e s i s t a n t   s u r f a c e  

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

c l a i m .  
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