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(S)  Method  of  treating  metal  plate. 

A  method  of  treating  a  surface  of  a  metal  plate  (10)  com- 
prises  projecting  sharp  non-metallic  particles  at  the  surface 
whilst  the  surface  is  at  a  temperature  such  as  to  be  in  a  fluid  or 
substantially  fluid  state.  The  particles  employed  are  prefer- 
ably  made  by  forming  a  mix  of  particles  of granite,  feldspathic 
rock  and  aluminium  oxide  with  a  kaolin  or  other  clay  binder, 
compressing  the  mix  into  blocks,  firing  and  crushing  the 
blocks.  The  blocks  may  be  crushed  before  or  after  firing. 



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  s u r f a c e  

t r e a t m e n t   of  m e t a l   p l a t e s   w i t h   s h a r p ,   n o n - m e t a l l i c  

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

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

k e m   t o ,  b e   u s e d   as  d e c k i n g   p l a t e s   on  s h i p s   and  o t h e r  

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

p l a c e s ,   s u c h   as  c a r r i e r s   f o r   a b r a s i v e s ,   a r e   a l s o  

f o r e s e e n .  

I t   i s   a l r e a d y   known  to  c o a t   s h i p   d e c k   p l a t e s  

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

s h a r p   p a r t i c l e s .   Thus  e p o x y   r e s i n   c o a t i n g s   h a v e   b e e n  

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

b e e n   o n l y   p a r t i c a l l y   s a t i s f a c t o r y   in   s e r v i c e .  

We  h a v e   now  f o u n d   t h a t   an  i m p r o v e d   n o n - s l i p  

p l a t e   c an   be  a c h i e v e d   by  a v o i d i n g   t h e   u s e   of  a  p l a s t i c  

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

In  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n   we  

p r o j e c t   t h e   s h a r p   n o n - m e t a l l i c   p a r t i c l e s   a t   a  m e t a l l i c  

p l a t e   w h i c h   has   b e e n   h e a t e d   to  s u c h   an  e x t e n t   t h a t   i t s  

s u r f a c e   i s   in   a  f l u i d   or   s o f t e n e d   c o n d i t i o n   a t   t h e  

moment   of   i m p a c t   of  s u c h   p a r t i c l e s   t h e r e o n .  

The  h e a t i n g   of  t he   m e t a l   p l a t e   may  be  c a r r i e d  

o u t   in   a  v a r i e t y   of  w a y s .   P r e f e r a b l y   h o w e v e r   t h e  

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

t h e   p l a t e   in   a  s i n g l e   n a r r o w   t r a n s v e r s e   band   w h i c h  

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

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

p a s t   a  h e a t i n g   s t a t i o n   a t   w h i c h   i t   i s   s u b j e c t e d   t o  

i n t e n s e   l o c a l   s u r f a c e   h e a t i n g   by  means   o f ,   f o r  



e x a m p l e ,   an  a r r a y   of   gas   t o r c h e s ,   w e l d i n g   e l e c t r o d e s  

s u c h   as  a r e   u s e d   in   t u n g s t e n / i n e r t   g a s   w e l d i n g   o r  

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

The  n o n - m e t a l l i c   p a r t i c l e s   a r e   p r o j e c t e d   a g a i n s t  

t h e   s u r f a c e   of   t h e   m e t a l   p l a t e   e i t h e r   w i t h i n   t h e  

n a r r o w   band   s u b j e c t e d   to  h e a t i n g   to  e f f e c t   s u r f a c e  

m e l t i n g   or   in   t h e   zone   i m m e d i a t e l y   s u c c e e d i n g   s a i d   b a n d  

so  t h a t   t h e   p a r t i c l e s   s t r i k e   t h e   m e t a l   s u r f a c e   w h i l s t  

s t i l l   m o l t e n   o r   in   a  h e a t - s o f t e n e d   c o n d i t i o n .  

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

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

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

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

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

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

s e r v i c e   l i f e .   In   g e n e r a l   i t   may  be  s a i d   t h a t  

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

s u r f a c e   w i l l   be  a c h i e v e d   w h e r e   r a t h e r   more   t h a n   h a l f  

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

m e t a l ,   b u t   t h i s   w i l l   v a r y   b o t h   w i t h   t h e   s i z e   of  t h e  

p a r t i c l e s   and  t h e   s h a p e   of  s u c h   p a r t i c l e s .  

I t   i s   e n v i s a g e d   t h a t   t h e   m e t h o d   of   t h e   i n v e n t i o n  

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

p a r t i c l e  s i z e   i n   t h e   r a n g e   of  2  -   5  mm,  a l t h o u g h  

p a r t i c l e s   of  s m a l l e r   s i z e   down  to  100  m i c r o n s   may  b e  

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

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

s m a l l   p a r t i c l e s   may  be  u s e d   by  t h e m s e l v e s .  

I t   i s   e n v i s a g e d   t h a t   t he   f o r c e   r e q u i r e d   t o  

p r o j e c t   t h e   p a v t i c l e s   a t   t he   m e t a l   p l a t e   to  a c h i e v e  



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

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

of   gas   b l a s t .   F o r   e x a m p l e   t h e   p a r t i c l e s   may  b e  

e n t r a i n e d   in   a  h i g h   s p e e d   gas   s t r e a m ,   w h i c h   may  b e  

a i r   o r   a  s t r e a m   o r   an  i n e r t   g a s .   The  gas   may  b e  

a t   room  t e m p e r a t u r e   o r   p r e h e a t e d   to   a v o i d   e x c e s s i v e  

c h i l l i n g   of  t h e   m e t a l   when  i t   s t r i k e s   t h e   p l a t e .   I f  

t h e   gas   i s   p r e h e a t e d   t h e n   i t   i s   p r e f e r a b l y   of  l o w  

o x y g e n   c o n t e n t   to  a v o i d   e x c e s s i v e   o x i d a t i o n   of  t h e  

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

of   a b o u t   500  p . s . i .   w i l l   p r o v i d e   a  d r i v i n g   f o r c e  

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

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

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

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

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

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

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

l i f e   n o n - s l i p   c o v e r i n g   f o r   a i r c r a f t   r u n w a y s   and  t a x i -  

t r a c k s .  

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

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

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

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

In  o r d e r   to   e n s u r e   a  l o n g   s e r v i c e   l i f e   f o r   s ; i p -  

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

w i t h   t he   p r e s e n t   i n v e n t i o n   i t   i s   d e s i r a b l e   t h a t   t h e  

n o n - m e t a l l i c   p a r t i c l e s   be  t h e m s e l v e s   c h o s e n   w i t h   c a r e  

to  e n s u r e   t h a t   t h e y   w i l l   r e m a i n   s h a r p   u n d e r   t h e  

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



t h e r e f o r e   be  w e a r - r e s i s t a n t   and   r e s i s t a n t   to  b e c o m i n g  

p o l i s h e d .  

F o r   t h e   p u r p o s e s   of   t h e   p r e s e n t   i n v e n t i o n   wo 

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

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

a  s o m e w h a t   s o f t e r   m a t r i x .   One  s u c h   m a t e r i a l   i s   made  b y  

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

m i x   c o n s i s t i n g   e s s e n t i a l l y   of   p a r t i c l e s   of  g r a n i t e   o r  

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

t h e   s i z e   r a n g e   of   1 0  -   500µ.   p r e f e r a b l y   l e s s   t h a n   1 2 5 µ ,  

t h e   a l u m i n i u m   o x i d e   f o r m i n g   2%  to  30%,  p r e f e r a b l y   5%  t o  

15%,  o f   t h e   mix  and   a  c l a y ,   p r e f e r a b l y   k a o l i n ,   o r  

o t h e r   b i n d e r ,   c o m p r e s s i n g   t h e   mix   to  f o r m   c o h e r e n t  

" g r e e n "   b l o c k s   and   f i r i n g   t h e   c o m p r e s s e d   " g r e e n "  

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

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

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

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

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

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

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

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

w h i c h   t h e   a l u m i n a   and  o t h e r   h i g h e r   m e l t i n g   p o i n t  

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

t h e   r a n g e   of   1 1 5 0  -   1 3 0 0 ° C   i s   g e n e r a l l y   s a t i s f a c t o r y .  

As  l e s s   p r e f e r r e d   a l t e r n a t i v e s   n a t u r a l   o r  

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

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

may  be  e m p l o y e d .  



One  m e t h o d   of   p u t t i n g   t h e   i n v e n t i o n   i n t o   e f f e c t  

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

m e t h o d   t h e   s h e e t   or   p l a t e   10  i s   f o r w a r d e d   a t   a  s t e a d y  

r a t e   w h i l e   s u p p o r t e d   on  r o l l e r s   11  p a s t   a  s u r f a c e -  

m e l t i n g   s t a t i o n   a t   w h i c h   a  b a t t e r y   of   gas   b u r n e r s   12  

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

s p a c e d   r e f r a c t o r y   w a l l s   13,  14  e x t e n d i n g   a c r o s s   t h e  

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

c l o s e   p r o x i m i t y   to  t h e   s u r f a c e   of   t h e   p l a t e .  

I m m e d i a t e l y   a d j a c e n t   t he   r e f r a c t o r y   w a l l   14  on  t h e  

o u t g o i n g   s i d e   a  s e r i e s   of   p a r t i c l e   d i s c h a r g e   n o z z l e s   1 5  

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

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

w a l l .  



1.  A  m e t h o d   of   t r e a t i n g   a  m e t a l   p l a t e   e . g .   a  

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

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

s u r f a c e   of   t h e   p l a t e   w h i c h   has   b e e n   h e a t e d   to  s u c h   a n  

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

f l u i d   s t a t e .  

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

in   t h a t   t h e   p a r t i c l e   s i z e   i s   in   t h e   r a n g e   2  to  5  mm. 

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

c h a r a c t e r i s e d   in   t h a t   t he   p a r t i c l e s   a r e   p r o j e c t e d  

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

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

c h a r a c t e r i s e d   in   t h a t   t he   p a r t i c l e s   a r e   p r o j e c t e d   o n  

to   s a i d   s u r f a c e   by  a  h i g h   s p e e d   g a s   s t r e a m .  

5.  A  m e t h o d   as  c l a i m e d   in   c l a i m   4,  c h a r a c t e r i s e d  

in   t h a t   t h e   gas   s t r e a m   i s   p r e - h e a t e d .  

6.  A  m e t h o d   as   c l a i m e d   in   a n y  o n e   of   c l a i m s   1 

to  5,  c h a r a c t e r i s e d   in   t h a t   t h e   p a r t i c l e s   a r e   p r o d u c e d  

by  f o r m i n g   a  mix   c o n s i s t i n g   e s s e n t i a l l y   of  p a r t i c l e s  

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

o x i d e   p a r t i c l e s   i n   t h e   s i z e   r a n g e   of   1 0  -   5 0 0 u ,  

p r e f e r a b l y   l e s s   t h a n   125u ,   t h e   a l u m i n i u m   o x i d e  

f o r m i n g   2%  to  30%,  p r e f e r a b l y   5%  to  15%,  of  t h e   m i x  

and  a  c l a y ,   p r e f e r a b l y   k a o l i n ,   o r   o t h e r   b i n d e r ,  

c o m p r e s s i n g   t h e  m i x   to  form  c o h e r e n t   " g r e e n "   b l o c k s  

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

t i m e   and  t e m p e r a t u r e   s u f f i c i e n t   to   f o r m   t h e   mix  i n t o  

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

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

a f t e r   f i r i n g .  



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

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

s u r f a c e .  

8.  A  m e t a l   p l a t e   as   c l a i m e d   in   c l a i m   7 ,  

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

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

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

o x i d e   p a r t i c l e s   in   t h e   s i z e   r a n g e   of  1 0  -   5 0 0 µ ,  

p r e f e r a b l y   l e s s   t h a n   125µ ,   t h e   a l u m i n i u m   o x i d e  

f o r m i n g   2%  to  30%,  p r e f e r a b l y   5%  to  15%,  of   t h e  

mix  and  a  c l a y ,   p r e f e r a b l y   k a o l i n ,   o r   o t h e r   b i n d e r ,  

c o m p r e s s i n g   t h e   mix  to   f o r m   c o h e r e n t   " g r e e n "   b l o c k s  

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

t i m e   and   t e m p e r a t u r e   s u f f i c i e n t   to  f o r m   t h e   mix   i n t o  

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

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

a f t e r   f i r i n g .  
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