
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  ©  Publication  number:  0  0 4 2   7 5 9  

Office  europeen  des  brevets  A 1  

EUROPEAN  PATENT  APPLICATION 

©  Application  number:  81302819.8  ©  Int.  CI.3:  B  05  D  3 /00  

^   B  05  D  7 /06  
©  Date  of  filing:  23.06.81 

©  Priority:  24.06.80  GB  8020651  ©  Applicant:  Sonneborn  &  Rieck  Ltd. 
Jaxa  Works  Peregrine  Road  Hainault 
llford  Essex(GB) 

©  Date  of  publication  of  application: 
30.12.81  Bulletin  81/52  ©  Inventor:  Bassett,  Eric  Aloysious 

44  Meadway 
©  Designated  Contracting  States:  Staines  Middiesex(GB) 

AT  BE  CH  DE  FR  IT  LI  LU  NL  SE 
©  Representative:  Votier,  Sidney  David  et  al, 

CARPMAELS  &  RANSFORD  43,  Bloomsbury  Square 
London  WC1  A  2RA(GB) 

>S4)  Process  for  powder  coating  substrates. 

A  process  for  painting  by  powder  coating  a  substrate 
comprises  applying  a  dry  curable  coating  powder  to  a  dry 
uncoated  substrate  which  is  either  a  self-supporting  panel  or 
can  be  divided  into  such  a  panel,  confining  the  coating  by 
applying  firmly  thereto  a  treatment  surface  which  does  not 
adhere  to  the  coating  and  is  heat-stable  up  to  the  curing 
temperature  of  the  coating  powder,  and  heat-curing  the 
coating  whilst  so  confined.  The  process  allows  a  smooth  or 
suitably  surfaced  layer  to  be  directly  applied  to  a  substrate 
such  as  man-made  fibre  or  particle  boards,  such  as  chip- 
board  or  hardboard. 



The  p r e s e n t . i n v e n t i o n   r e l a t e s   t o   a  p r o c e s s   f o r  

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

so  c o a t e d .  

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

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

i m p o r t a n c e   of   p o w d e r   c o a t i n g   p r o c e s s e s   ( w h i c h   d i s p e n s e  

w i t h   c a r r i e r s   and  s o l v e n t s )  r e l a t i v e   to   c o n v e n t i o n a l   p a i n t  

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

m e r e l y   e v a p o r a t e d - o f f   and  l o s t   d u r i n g   d r y i n g ) .  

Where   t h e   s u b s t r a t e   i s   a  p o o r   e l e c t r o s t a t i c   c o n d u c -  

t o r ;   s u c h   as  w o o d ,   p o w d e r   c o a t i n g   has   b e e n   d i f f i c u l t   t o  

a p p l y   e l e c t r o s t a t i c a l l y   w i t h o u t   t h e   p r e s e n c e   of   an   e x t r a  

c o n d u c t i v e   l a y e r   of  r e s i n   b a s e .   F u r t h e r ,   e x t e n s i v e   h e a t -  

i n g   of  w o o d ,   as  i n   an  o v e n ,   d r i e s   ou t   t h e   wood  a n d   c a n  g i v e  

r i s e   to  an  ' o r a n g e   p e e l '   e f f e c t   w h i c h   c o n s u m e r s   may  f i n d  

u n a p p e a l i n g   i n   c e r t a i n   c o n t e x t s .   I f   t h e   s u b s t r a t e   i s  

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

p r o d u c e   an  ' o r a n g e   p e e l '   e f f e c t .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   we  p r o v i d e   a  

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

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

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

or  can  be  d i v i d e d   i n t o   s u c h   a  p a n e l ,   c o n f i n i n g   t h e   c o a t i n g  

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

no t   a d h e r e   to   t h e   c o a t i n g   and  i s .  h e a t - s t a b l e   up  t o   t h e  

c u r i n g   t e m p e r a t u r e   of  t h e   c o a t i n g   p o w d e r ,   and   h e a t - c u r i n g  

t h e   c o a t i n g   w h i l s t   so  c o n f i n e d .   D e p e n d i n g   on  t h e   n a t u r e  

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

a l l y   t e x t u r e d   f i n i s h ,   or  o t h e r   f i n i s h ,   may  be  a p p l i e d   t o  

b e   s u b s t r a t e .  

The  t r e a t m e n t   s u r f a c e   may  be  a  r o l l e r   or  h e a t e d  

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



a  h e a t - r e s i s t a n t   r e l e a s e   f i l m   a p p l i e d   by  t h e   p l a t e n   o f   a  

p r e s s .   M y l a r   h a s   b e e n   f o u n d   t o   be  p a r t i c u l a r l y   s u i t a b l e  

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

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

s u r f a c e   to   t h e   f i n a l   c o a t i n g ;   t h u s   s a t i n   f i n i s h   M y l a r  

w o u l d  g i v e   a  s a t i n   f i n a l   f i n i s h   and  g l o s s   f i n i s h   M y l a r  

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

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

h e a t e d   b a n d   c o u l d   be  u s e d   t o   a p p l y   t e x t u r e ,   s u c h   as   w o o d -  

g r a i n   or  c l o t h   w e a v e   t e x t u r e ,   t o   t h e   f i n a l   c o a t i n g .  

The  s u b s t r a t e   may  be  any  m a t e r i a l   w h i c h   i s   i n   t h e  

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

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

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

to   a p p l y   t h e   p r o c e s s   of   t h e   p r e s e n t   i n v e n t i o n   t o   t h e   c o a t -  

i n g   of  man  made  f i b r e   or  p a r t i c l e   b o a r d s   s u c h   as  c h i p b o a r d  

or   h a r d b o a r d .  

E x a m p l e s   of   s u i t a b l e   h e a t i n g   c y c l e s   w o u l d   be   3  

m i n u t e s   a t   180°C  w h e r e   t h e   c o a t i n g   p o w d e r   i s   an  e p o x y -  

p o l y e s t e r   and   10  m i n u t e s   a t   180°C   w h e r e   t h e   c o a t i n g   i s   a  

p o l y e s t e r / p o l y u r e t h a n e ;   a l t h o u g h   s h o r t e r   h e a t i n g   t i m e s   a r e  

d e s i r a b l y   u s e d .   A l t h o u g h   a  w i d e   r a n g e   o f   p r e s s u r e s   m a y  
be  u s e d ,   t h e   p r e s s u r e   e m p l o y e d   w o u l d   n o r m a l l y   o n l y   be   l i g h t  

and  j u s t   s u f f i c i e n t   p r e s s u r e   to   s l i g h t l y   s q u a s h   t h e   c o a t i n g  

s u r f a c e   d u r i n g   f u s i n g   i s   g e n e r a l l y   a d e q u a t e .  

A  t h i c k n e s s   of  p o w d e r   c o a t i n g   i n   t h e   r e g i o n   o f   3 5  

to   7 5  µ   h a s   b e e n   f o u n d   t o   be  s a t i s f a c t o r y ,   a l t h o u g h   a  

s o m e w h a t   t h i c k e r   or  t h i n n e r   c o a t i n g   may  be   u s e d   i f   d e s i r e d .  

The  p r o c e s s   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   now  b e  

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

F i g u r e   1  shows   d i a g r a m m a t i c a l l y   one   e m b o d i m e n t  

of   a  p r o c e s s   a c c o r d i n g   t o   t h e   p r e s e n t  

i n v e n t i o n ,  



F i g u r e   2  s h o w s   d i a g r a m m a t i c a l l y   an  a l t e r n a t i v e  

e m b o d i m e n t   of  a  p r o c e s s   a c c o r d i n g   t o  

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

F i g u r e   3  shows   d i a g r a m m a t i c a l l y   a  f u r t h e r  

e m b o d i m e n t   of  a  p r o c e s s   a c c o r d i n g   t o  

t h e   p r e s e n t   i n v e n t i o n .  

A  s u b s t r a t e   1,  w h i c h   i s   i n   t h i s  i n s t a n c e   a  c h i p b o a r d  

p a n e l ,   h a s   a p p l i e d   t h e r e t o   p o w d e r   c o a t i n g   2  by  a  s p r a y   o r  

b l a d e   c u r t a i n   c o a t i n g   a p p a r a t u s ,   a t   s t a t i o n   A,'  D  o r   G .  

As  shown   in  F i g u r e   1,  t h e   c o a t e d   b o a r d   1  i s   t h e n  

t r a n s p o r t e d   to   s t a t i o n   B  w h e r e   i t   i s   s u p p o r t e d   b e t w e e n  

t h e   u p p e r   and  l o w e r   p o r t i o n s   9  and  8  of   a  p l a t e n   p r e s s .  

A  s u r f a c e   of   h e a t   r e s i s t a n t   r e l e a s e   f i l m   5,  w h i c h   i s   o f  

M y l a r ,   i s   i n t e r p o s e d   b e t w e e n   t h e   u p p e r   p o r t i o n   9  o f   t h e  

p l a t e n   p r e s s ,   and  t h e   p o w d e r   2  p r e v i o u s l y   a p p l i e d   t o   b o a r d  

1.  P r e s s u r e   and  h e a t   i s   t h e n   a p p l i e d   by  t h e   p l a t e n   p r e s s ;  
t h e   t i m e   and  t e m p e r a t u r e   b e i n g   d e t e r m i n e d   by  t h e   p o w d e r   t y p e  

u s e d .   When  t h e   p o w d e r   has   c u r e d ,   t h e   b o a r d   1  h a v i n g   a  

s m o o t h  o r   s u i t a b l y   t e x t u r e d   s u r f a c e   3  i s   t r a n s p o r t e d   t o  

s t a t i o n   C .  

In   t h e   e m b o d i m e n t   of  F i g u r e   2,  t h e   c o a t e d   b o a r d  

f r o m   s t a t i o n   D  i s   t r a n s p o r t e d   to   s t a t i o n   E  and  i s   p a s s e d  

t h r o u g h   a  h e a t e d   r o l l e r   p r e s s   c o m p r i s i n g   r o l l e r s   11  and   1 2 .  

R o l l e r   11  i s   h e a t e d   and   has   i t s   s u r f a c e   c o v e r e d   w i t h   a  M y l a r  

r e l e a s e   f i l m   5.  The  p r e s s u r e ,   t e m p e r a t u r e   a n d  s p e e d   o f  

t r a n s p o r t   t h r o u g h  t h e   r o l l e r   p r e s s   a r e   a g a i n   a d j u s t e d   to   b e  

a p p r o p r i a t e   to   t he   p o w d e r   t y p e   u s e d .   The  f i n i s h e d   b o a r d  

1  h a v i n g   t h e   d e s i r e d   s u r f a c e   3  i s   t h e r e a f t e r   t r a n s p o r t e d   t o  

s t a t i o n   F .  

In   t h e   p r o c e s s   shown  i n   F i g u r e   3,  t h e   s o - c a l l e d   h o t -  

b a n d   s y s t e m ,   t h e   c o a t e d   b o a r d   f r o m   s t a t i o n   G  i s   t r a n s p o r t e d  

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

h e a t e d   b a n d   a p p a r a t u s ,   c o m p r i s i n g   a  h e a t e d   b a n d   19  p a s s i n g  

a r o u n d   r o l l e r s   13  and  15.  The  h e a t e d   b a n d   19  may  c a r r y  

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



or  may  h a v e   an   a p p r o p r i a t e   n o n - s t i c k   c u t e r   s u r f a c e  c o a t i n g .  

An  a p p r o p r i a t e   h e a t   s o u r c e   17  w i t h i n   h e a t e d   b a n d   19  i s  

p r o v i d e d   f o r   c u r i n g   p o w d e r   2.  As  in   t h e   e m b o d i m e n t   o f  

F i g u r e   2 ,  t h e   p r e s s u r e ,   t e m p e r a t u r e   and  s p e e d   o f   t r a n s p o r t  

a r e   a d j u s t e d   t o   be  a p p r o p r i a t e   to  t h e   p o w d e r   t y p e   u s e d .  

The  f i n i s h e d   b o a r d   1  h a v i n g   t h e   d e s i r e d   s u r f a c e   3  i s   t h e r e -  

a f t e r   t r a n s p o r t e d   t o   s t a t i o n   I .  

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

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

w h e r e   c o a t e d   b o a r d s   a r e   to   be  m a s s   p r o d u c e d .  



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

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

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

p a n e l   or   c a n   be  d i v i d e d   i n t o   s u c h   a  p a n e l ,   c o n f i n i n g   t h e  

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

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

to   t h e   c u r i n g   t e m p e r a t u r e   of  t h e   c o a t i n g   p o w d e r ,   and   h e a t -  

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

2 .   A  p r o c e s s   a c c o r d i n g   to   c l a i m   1  i n   w h i c h   t h e  

u n c o a t e d   s u b s t r a t e   i s   c h i p b o a r d   or  h a r d b o a r d .  

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

t r e a t m e n t ' s u r f a c e   i s   p r o v i d e d   by  a  l a y e r   of   h e a t - r e s i s t a n t  

r e l e a s e   f i l m .  

4.  A  p r o c e s s   a c c o r d i n g   to   any  of  t h e   f o r e g o i n g   c l a i m s  

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

p l a t e n   p r e s s .  

5.  A  p r o c e s s   a c c o r d i n g   t o   any  of  c l a i m s   1  t o   3  i n   w h i c h  

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

6.  A  p r o c e s s   a c c o r d i n g   t o   any  of  t h e   f o r e g o i n g   c l a i m s  

in   w h i c h   t h e   t r e a t m e n t   s u r f a c e   c a r r i e s   a  t e x t u r e .  

7.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   2  s u b s t a n t i a l l y   a s  

h e r e i n b e f o r e   d e s c r i b e d   w i t h   r e f e r e n c e   t o   F i g u r e   1  o f   t h e  

d r a w i n g s .  

8.  A  p r o c e s s   a c c o r d i n g   t o   c l a i m   1  s u b s t a n t i a l l y   a s  
h e r e i n b e f o r e   d e s c r i b e d   w i t h   r e f e r e n c e   t o   F i g u r e   2  of   t h e  

d r a w i n g s .  

9.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   1  s u b s t a n t i a l l y   a s  
h e r e i n b e f o r e   d e s c r i b e d   w i t h   r e f e r e n c e   t o   F i g u r e   3  of   t h e  

d r a w i n g s .  

10.   A  s u b s t r a t e   when  c o a t e d   by  t h e   p r o c e s s   of   any  o f  

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