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(54)  Coating  surfaces. 
©  Surfaces  such  as  lead  alloys,  to  which  paint  does  not 
adhere  well,  have  previously  been  shot  blasted  with  an 
abrasive,  cleaned  and  then  coated  with  the  pain  or  similar 
coating.  It  is  now  found  that  dry  epoxy  powder  may  be 
projected  at  high  pressure  at  such  surfaces  and  will  form  a 
conditioning  layer  to  which  paint  will  adhere  well.  The 
conditioning  layer  penetrates  into  the  surface  to  form  a 
mechanical  bond.  In  one  example,  dry  epoxy  powder  paint  is 
projected  by  air  at  5.5  bar  pressure  onto  terne  steel  to 
condition  it.  This  is  followed  by  electrostatic  coating  with  the 
same  epoxy  powder  paint  and  heat  treatment. 
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COATING  SURFACES. 

This  i n v e n t i o n   r e l a t e s   to  c o a t i n g   s u r f a c e s   with  m a t e r i a l s   which  have  

poor  adhes ion   t h e r e t o ,   and  p a r t i c u l a r l y ,   but  not  e x c l u s i v e l y ,   to  c o a t i n g  

metal  s u r f a c e s .  

P rev ious   methods  of  coa t ing   s u r f a c e s   with  m a t e r i a l s   having  poor  a d h e s i o n  

t h e r e t o ,   for  i n s t a n c e   p a i n t i n g   lead  a l l o y s ,   have  comprised  shot  b l a s t i n g   t h e  

su r face   with  an  a b r a s i v e ,   c l e a n i n g   the  a b r a s i v e   m a t e r i a l   from  the  s u r f a c e  

and  then  using  a  wet  pa in t   to  cover  the  s u r f a c e .   This  process   has  t h e  

d i s a d v a n t a g e   tha t   an  a p p r e c i a b l e   amount  of  lead  is  removed  from  the  s u r f a c e ,  

and  t ha t   the  su r face   must  be  made  f r ee   of  c o n t a m i n a t i n g   a b r a s i v e   before   i t  

can  be  p a i n t e d .  

This  i nven t ion   is  concerned  with  p rov id ing   a  method  of  c o a t i n g  

s u r f a c e s   which  does  not  s u f f e r   these   problems  and  which  p rov ides   a 

p a r t i c u l a r l y   good  bond  to  the  s u r f a c e .  

The  i n v e n t i o n   p rov ides   a  method  of  coa t ing   a  s u r f a c e   with  a  m a t e r i a l  

which  has  poor  adhesion  t h e r e t o ,   compr is ing   f i r s t   bombarding  the  s u r f a c e  

with  p a r t i c l e s   of  a  c o n d i t i o n i n g   m a t e r i a l   and  then  app ly ing   a  c o a t i n g  

m a t e r i a l ,   the  bombardment  being  such  as  to  e f f e c t   a  mechanical   bond 

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

m a t e r i a l   and  the  coa t ing   m a t e r i a l   being  s e l e c t e d   so  t ha t   they  wil l   bond 

t o g e t h e r .  

The  said  bombardment  of  the  su r f ace   is  such  t h a t   the  p a r t i c l e s   o f  

c o n d i t i o n i n g   m a t e r i a l   p e n e t r a t e   small  i r r e g u l a r i t i e s   in  the  su r f ace   f o r m i n g  

a  mechanical   key.  The  p a r t i c l e s   may  also  form  i n d e n t a t i o n s   in  the  s u r f a c e  

and  seat   in  the  i n d e n t a t i o n s .   The  r e l a t i v e   c h a r a c t e r i s t i c s   of  h a r d n e s s  

of  the  su r f ace   and  p a r t i c l e s   and  the  k i n e t i c   energy  of  the  p a r t i c l e s  

impinging  on  the  su r f ace   de t e rmines   the  ex ten t   of  p e n e t r a t i o n   of  the  s u r f a c e  

by  the  p a r t i c l e s .  

The  c o n d i t i o n i n g   m a t e r i a l   may  be  a  dry  epoxy  r e s i n   powder  and  t h e  

coat ing   m a t e r i a l   may  be  an  epoxy  r e s i n   pa in t   app l i ed   e i t h e r   in  a  d r y  

powder  coa t ing   process   or  wet  in  a  s o l v e n t .  

The  c o n d i t i o n i n g   m a t e r i a l   and  the  coa t ing   m a t e r i a l   may  be  the  same 

dry  epoxy  r e s in   powder  p a i n t .  

Some  s p e c i f i c   examples  of  the  i nven t ion   are  now  desc r ibed   w i t h  

r e f e r e n c e   to  the  accompanying  d iagrammat ic   d r a w i n g .  

PM488/489 



2 
0 2 4 3 0 6 8  

A  c a s i n g   (11)  is  formed  of  p ressed   t e r n e   s t e e l ,   i . e .   s t e e l   c o a t e d  

with  a  lead  a l l o y   which  improves  the  c o r r o s i o n   r e s i s t a n c e   of  the  s t e e l .  

Great  d i f f i c u l t y   has  p r e v i o u s l y   been  found  in  a p p l y i n g   p a i n t   or  o t h e r  

d e c o r a t i v e   or  p r o t e c t i v e   su r f ace   coa t ing   to  t h i s   m a t e r i a l .   The  casing  i s  

5  f i r s t   s u b j e c t e d   to  a  c o n v e n t i o n a l   d e g r e a s i n g   o p e r a t i o n ,   for   i n s t ance   i n  

a  TRICHLOR  s o l v e n t   ba th .   It  is  then  bombarded  with  dry  p a r t i c l e s   of  a 

c o n d i t i o n i n g   m a t e r i a l   d i s c u s s e d   h e r e i n a f t e r .   As  shown,  an  a i r   gun  (12)  

has  a  r e s e r v o i r   (13)  c o n t a i n i n g   the  dry  powdered  c o n d i t i o n i n g   m a t e r i a l .  

A  high  D r e s s u r e   a i r   s t ream  (14)  p rope l l ed   by  a i r   from  a  5.5  bar  source  i s  

10  passed   a c r o s s   a  nozz le   (15)  of  9.5  mm  d iamete r   to  Dick  up  the  p a r t i c l e s  

and  prope l   them  th rough   a  mixing  nozzle  (16)  in  a  j e t   (17)  to  impinge  on 

the  s u r f a c e   of  the  c a s i n g .   The  whole  s u r f a c e   to  be  coa ted   is  s u b j e c t e d  

to  t h i s   b o m b a r d m e n t .  

The  c o n d i t i o n i n g   powder  m a t e r i a l   compr ises   p a r t i c l e s   which  when 

15  p r o j e c t e d   with  s u f f i c i e n t   energy  p e n e t r a t e   small  c r e v i c e s   in  the  s u r f a c e  

of  the  c a s i n g   and  s t ay   embedded  t h e r e i n .   They  a l so   make  i n d e n t a t i o n s  

in  the  s u r f a c e   and  embed  themse lves   t h e r e i n .   A  s t r o n g   p h y s i c a l   bond 

between  the  c o n d i t i o n i n g   powder  m a t e r i a l   and  the  s u r f a c e   of  the  c a s i n g  

is  thus  made.  The  c o n d i t i o n i n g   process   depends  on  s e l e c t i o n   of  t h e  

20  p r e s s u r e   of  the  a i r   s t r eam,   the  s ize   and  ha rdness   of  the  p a r t i c l e s   and 

the  h a r d n e s s   of  the  c a s i n g .   S e l e c t i o n   between  t he se   c r i t e r i a   is  made 

so  t h a t   the  powder  is  m e c h a n i c a l l y   locked  to  the  s u r f a c e   of  the  c a s i n g  

w i thou t   d e s t r o y i n g   the  s u r f a c e .   It  is  emphasized  t h a t   the  casing  is  n o t  

s u b j e c t e d   to  an  e l e c t r o s t a t i c   charge,   the  bond  being  the  r e s u l t   of  impact  

25  p r e s s u r e   of  the  p a r t i c l e s .  

The  cho i ce   of  m a t e r i a l   for  the  c o n d i t i o n i n g   powder  m a t e r i a l   is  made 

with  r e l a t i o n   to  the  c o a t i n g   m a t e r i a l   i t   is  d e s i r e d   to  use,  and  is  such 

t h a t   the  c o a t i n g   m a t e r i a l   adheres   well  to  the  powder  m a t e r i a l .   In  one 

example,   the  c o n d i t i o n i n g   m a t e r i a l   is  a  f u s i b l e   powder  pa in t   mixture  o f  

30  dry  p o l y e s t e r   and  epoxy  r e s i n   p a r t i c l e s   of  between  1.26  and  80.64  mic rons  

d i a m e t e r ,   a  m a t e r i a l   having  no  a p p r e c i a b l e   a b r a s i v e   q u a l i t i e s .   This  i s  

p r o p e l l e d   by  a  3.5  bar  p r e s s u r e   a i r   source  at  a  t e r n e   s t e e l   casing  so  t h a t  

the  s u r f a c e   is  e v e n l y   coa ted .   A  c o n d i t i o n i n g   machine  may,  for  i n s t a n c e ,  

have  ten  guns  of  the  kind  shown  at  (12),  a l l   o p e r a t i n g   t o g e t h e r   a b o u t  

35  10  cms  from  the  c a s i n g   to  coat  the  e x t e r i o r   s u r f a c e s   of  the  r o t a t i n g  

c a s i n g .   The  c o n d i t i o n i n g   is  ma in ta ined   for   4.5  seconds,  at  the  end  o f  

which  the  c a s i n g   is  v i s i b l y   coated  with  the  p a i n t .   The  coa t ing   a d h e r e s  
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to  the  casing  s u f f i c i e n t l y   so  t h a t   it  is  not  p o s s i b l e   to  remove  a l l   t h e  

embedded  powder  by  rubbing  with  a  f i n g e r .  

Immediate ly ,   or  at  l e a s t   w i th in   2  hours  of  the  c o n d i t i o n i n g   t r e a t m e n t ,  

and  with  no  i n t e r m e d i a t e   p r o c e s s i n g ,   the  cas ing   is  passed  into  a  c o n v e n t i o n a l  

e l e c t r o s t a t i c   powder  coa t i ng   p l a n t ,   using  the  same  powder  pa in t   m i x t u r e  

as  was  used  for  the  c o n d i t i o n i n g   t r e a t m e n t .   In  t h i s   p rocess   the  c a s i n g  

is  e l e c t r o s t a t i c a l l y   charged  and  the  dry  pa in t   mix ture   is  p r o p e l l e d   t o w a r d s  

it   at  low  p r e s s u r e s   (e .g .   0.3  -  0.7  bar  a i r   source   p r e s s u r e ) ,   so  t h a t   a 

powder  layer  c l i ngs   to  the  charged  c o n d i t i o n e d   s u r f a c e .   The  cas ing   i s  

then  heated  in  an  oven  to  fuse  the  p a i n t .   For  i n s t a n c e ,   the  cas ing   may 

be  held  at  between  160°  -  180°C  for  8  to  15  m i n u t e s .  

The  paint   coa t ing   so  formed  is  of  about  50  microns  t h i c k n e s s ,   and  i s  

found  to  have  a  good  bond  to  the  t e rne   s t e e l ,   pe r forming   well  in  c o r r o s i o n  

t e s t s .  

It  wil l   be  a p p r e c i a t e d   t h a t   in  t h i s   p r o c e s s ,   the  c o n d i t i o n i n g   m a t e r i a l  

has  n e g l i g i b l e   abrad ing   e f f e c t   on  the  t e rne   s t e e l ,   and  forms  an  e s s e n t i a l  

base  layer  of  the  f i n a l   pa in t   c o a t i n g .   Thus,  t h e r e   is  no  problem  w i t h  

spent   c o n d i t i o n i n g   m a t e r i a l   con t amina t ed   with  lead,   and  the re   is  no  need  

to  clean  the  su r face   a f t e r   c o n d i t i o n i n g .  

In  another   example,  the  c o n d i t i o n i n g   m a t e r i a l   is  a  dry  epoxy  r e s i n  

powder  of  between  2 - 5 0   microns  d i a m e t e r ,   p r o p e l l e d   by  a i r   at  5.5  b a r  

onto  a  l e a d / t i n   a l l oy   s u r f a c e .   The  coa t ing   m a t e r i a l   is  a  wet  epoxy  r e s i n  

pa in t   in  a  so lven t   which  is  a lso  a  s o l v e n t   for  the  c o n d i t i o n i n g   m a t e r i a l .  

When  the  wet  pa in t   is  a p p l i e d ,   the  so lven t   a t t a c k s   the  su r face   of  t h e  

c o n d i t i o n i n g   m a t e r i a l ,   d i s s o l v i n g   it  and  forming  a  l iqu id   i n t e r f a c e   l a y e r  

between  the  c o n d i t i o n i n g   and  coa t ing   m a t e r i a l s   compr is ing   the  s o l v e n t   and 

a  d i s s o l v e d   mixture   of  the  c o n d i t i o n i n g   m a t e r i a l   and  the  coa t ing   m a t e r i a l .  

When  the  so lven t   e v a p o r a t e s ,   it  leaves  the  pa in t   layer   adher ing   c l o s e l y   t o  

the  c o n d i t i o n i n g   m a t e r i a l ,   thus  s t r o n g l y   bonded  to  the  c a s i n g .  

In  another   example-,  the  dry  powder  c o n d i t i o n i n g   m a t e r i a l   c o m p r i s e s  

a  c a t a l y s t ,   e .g .   a  hardener   and  a c c e l e r a t o r ,   while  the  coa t ing   m a t e r i a l  

comprises   a  l iqu id   epoxy  r e s i n   which  hardens  on  con t ac t   with  the  c a t a l y s t .  

The  coa t ing   m a t e r i a l   may  inc lude   a  pigment  so  t ha t   a  coloured  c o a t i n g  

is  formed.  The  hardening  may  take  place  at  room  t e m p e r a t u r e   or  h e a t  

may  be  used  to  speed  the  harden ing   p r o c e s s .   In  a  v a r i a t i o n   of  t h i s  

example  the  coa t ing   m a t e r i a l   is  also  a  dry  powder .  

The  base  s u r f a c e s   onto  which  the  coa t i ng   is  made  may  inc lude   t e r n e  
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s t e e l ,   g a l v a n i s e d   s t e e l ,   a lumin ium,   copper ,   z inc  or  p l a s t i c s   m a t e r i a l s .  

Since  a  mechanica l   bond  is  being  made  to  the  base  s u r f a c e ,   the  ma in  

r e q u i r e m e n t s   concern  the  p r e s s u r e   and  p a r t i c l e   s i ze   of  the  c o n d i t i o n i n g  
m a t e r i a l   being  a d j u s t e d   to  give  s a t i s f a c t o r y   p e n e t r a t i o n   of  the  b a s e  

5  s u r f a c e .   For  i n s t a n c e ,   in  the  examples   given  above  using  t e r n e   s t e e l ,  
if  the   a i r   p r e s s u r e   is  r educed   to  2  bar ,   good  c o n d i t i o n i n g   is  a c h i e v e d ,  
but  if  i t   is  reduced  to  1.3  bar  the  bond  is  r a t e d   only  as  f a i r l y   g o o d .  
D i f f e r e n t   p r e s s u r e   r anges   are  r e q u i r e d   for   o the r   base  s u r f a c e s .   It  i s  

found  t h a t   aluminium  r e q u i r e s   lower  p r e s s u r e s   than  t e r n e   s t e e l ,   but  t r i a l  
10  and  e r r o r   for  each  m a t e r i a l   is  r e q u i r e d   to  a s s e s s   the  bes t   p r e s s u r e   t o  

u s e .  

In  order  to  i n c r e a s e   the  p e n e t r a t i o n   of  the  p a r t i c l e s ,   they  may 
be  c h i l l e d   before   use,  and /o r   the  base  s u r f a c e   may  be  s o f t e n e d   by  h e a t i n g .  
Also  a i r   p r e s s u r e s   up  to  13  bar  may  be  u s e d .  

'M488/489 
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CLAIMS: 

1.  A  method  of  c o a t i n g   a  su r face   with  a  c o a t i n g   m a t e r i a l   which  has  

poor  adhes ion   t h e r e t o   in  which  the  s u r f a c e   is  f i r s t   c o n d i t i o n e d   and  t h e n  

coated ,   c h a r a c t e r i z e d .   by  the  c o n d i t i o n i n g   compr i s ing   bombarding  t h e  

su r face   (11)  with  p a r t i c l e s   of  dry  c o n d i t i o n i n g   m a t e r i a l   (17)  so  t h a t  

the  p a r t i c l e s   are  p a r t i a l l y   or  f u l l y   embedded  in  the  s u r f a c e   and  t h u s  
bonded  to  i t ,   the  c o n d i t i o n i n g   m a t e r i a l   being  s e l e c t e d   to  bond  e a s i l y  
to  the  c o a t i n g   m a t e r i a l .  

2.  The  method  as  claimed  in  claim  1,  f u r t h e r   c h a r a c t e r i z e d   by  the  s a i d  

p a r t i c l e s   being  p r o j e c t e d   in  a  je t   (17)  of  p r e s s u r i z e d   gas  from  a  s u p p l y  

p r e s s u r i z e d   at  between  1.3  bar  and  13  b a r .  

3.  The  method  as  claimed  in  claim  1  or  claim  2,  f u r t h e r   c h a r a c t e r i z e d  

by  said  c o n d i t i o n i n g   m a t e r i a l   compris ing   an  epoxy  r e s in   powder .  
4.  The  method  as  claimed  in  claim  3,  f u r t h e r   c h a r a c t e r i z e d   by  s a i d  

epoxy  r e s i n   powder  compris ing   a  pa in t   s u i t a b l e   for  use  in  powder  c o a t i n g .  
5.  The  method  as  claimed  in  any  of  c la ims  1  to  4,  f u r t h e r   c h a r a c t e r i z e d  

by  said  c o a t i n g   m a t e r i a l   being  a  dry  powder  pa in t   app l i ed   by  an  e l e c t r o -  

s t a t i c   powder  c o a t i n g   p rocess ,   and  said  c o n d i t i o n i n g   m a t e r i a l   is  the  same 

as  the  coa t i ng   m a t e r i a l .  

6.  A  method  of  coa t ing   a  su r face   with  a  coa t i ng   m a t e r i a l   as  claimed  in  
claim  1,  f u r t h e r   c h a r a c t e r i z e d   by  the  c o n d i t i o n i n g   compr i s ing   d i r e c t i n g  

dry  epoxy  powder  p r o p e l l e d   by  j e t s   of  a i r   p r e s s u r i z e d   to  3.5  bar  at  a 
lead  a l l oy   s u r f a c e   (11)  so  tha t   a  layer   of  the  powder  is  bonded  to  t h e  
su r face   and  t h e r e a f t e r   s u b j e c t i n g   the  s u r f a c e   to  c o n v e n t i o n a l   e l e c t r o -  

s t a t i c   epoxy  powder  p a i n t i n g   fol lowed  by  heat  t r e a t m e n t   to  fuse  the  l a y e r s  
of  epoxy  powder .  

7.  A  method  of  coa t ing   a  su r face   as  claimed  in  claim  6,  f u r t h e r  

c h a r a c t e r i z e d   by  the  c o n d i t i o n i n g   m a t e r i a l   compr i s ing   dry  epoxy  r e s i n  

powder  pa in t   c o n t a i n i n g   mainly  p a r t i c l e s   of  d i ame te r s   between  1.26  and 
80.64  m i c r o n s .  

8.  A  method  as  claimed  in  any  of  c laims  1  to  5,  f u r t h e r   c h a r a c t e r i z e d  

by  said  s u r f a c e   being  of  terne  s t e e l ,   or  g a l v a n i s e d   s t e e l ,   or  a l umin ium,  

or  copper ,   or  z inc ,   or  a  p l a s t i c s   m a t e r i a l .  

9.  A  member  pa in t ed   with  m a t e r i a l   which  has  poor  adhes ion   t h e r e t o  

c h a r a c t e r i z e d   by  a  layer  of  c o n d i t i o n i n g   m a t e r i a l   being  p a r t i a l l y   o r  
f u l l y   embedded  in  i t s   sur face   beneath  the  pa in t   l ayer ,   the  c o n d i t i o n i n g  
ma te r i a l   bonding  e a s i l y   to  the  pa in t   l a y e r .  
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10.  A  member  as  c la imed   in  claim  9,  being  made  of  t e r n e   s t e e l ,   and 

Fur ther   c h a r a c t e r i z e d   by  both  the  c o n d i t i o n i n g   l aye r   and  the  pa in t   l a y e r  

seing  of  epoxy  r e s i n .  
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