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3)  Abrasive  foam  material  and  its  method  of  preparation. 

To  produce  scouring  pads  and  the  like  a  stencil  11  is 
pressed  against  an  open-cell  foam  sheet  10  so  that  the  foam 
projects  through  holes  12  in  the  stencil,  a  hardenable  resin  is 
applied  and  upon  remoyal of the  stencil  and  hardening  of the 
resin  forms  dots  embedded  in  the  surface.  The  foam  can  be 
laminated  to  a  fabric  backing  and  the  dots  may  be  bonded  to 
the  backing.  A thin  thermoplastic  film  on  the  working  surface 
allows  use  of  weak  foam  material  without  interfering  too 
much  with  the  abrasive  action. 



The  i nven t ion   r e l a t e s   to  a  foam  polymeric   m a t e r i a l   with  an 

ab ra s ive   s u r f a c e ,   which  can  be  used,  for  example,  to  make  scouring  and 

c l ean ing   pads  for  domestic   use,  and  to  a  method  for  producing  t h e  

m a t e r i a l .  

According  to  the  i n v e n t i o n   in  a  f i r s t   aspect   the re   is  p r o v i d e d  

a  method  for  p rov id ing   an  a b r a s i v e   su r f ace   on  a  sheet   of  a  c o m p r e s s i b l e  

foam  polymer ic   m a t e r i a l ,   compris ing  the  s teps  of  a r r ang ing   a  s t e n c i l  

having  a  m u l t i p l i c i t y   of  holes  aga ins t   a  su r f ace   of  a  sheet   of  a  

compre s s ib l e   foam  polymer ic   m a t e r i a l ,   applying  p r e s s u r e   to  the  s t e n c i l  

to  impress  i t   into  the  sheet   of  foam  m a t e r i a l ,   applying  a  h a r d e n a b l e  

r e s in   to  the  su r f ace   of  the  s t e n c i l   remote  from  the  sheet   of  foam. 

m a t e r i a l ,   the  r e s in   c o n t a c t i n g   the  foam  m a t e r i a l   in  the  region  of  t h e  

holes  in  the  s t e n c i l ,   removing  the  s t e n c i l   and  a l lowing  or  c a u s i n g  

the  r e s i n   in  con tac t   with  the  foam  to  h a r d e n .  

According  to  the  i n v e n t i o n   in  a  second  aspect   there   i s  

provided  a  sheet   of  compre s s ib l e   foam  polymeric   m a t e r i a l   p r o v i d e d  

with  an  a b r a s i v e   s u r f a c e ,   the  ab r a s ive   su r f ace   compris ing  a  m u l t i -  

p l i c i t y   of  d i s t i n c t   r eg ions   of  hardened  r e s in   which  i s ,   at  l e a s t   i n  

p a r t ,   i n c o r p o r a t e d   in  the  s h e e t .  

The  r e s in   is  p r e f e r a b l y   i n c o r p o r a t e d   into  the  sheet   of  com- 

p r e s s i b l e   foam  m a t e r i a l   in  the  reg ion   of  the  holes   in  the  s t e n c i l   and  

does  not  p r o j e c t   from  the  su r face   of  the  shee t .   The  foam  m a t e r i a l  

is  p r e f e r a b l y   of  the  " o p e n - c e l l "   type,   i . e .   a  foam  m a t e r i a l   in  which  

ne ighbour ing   c e l l s   communicate  with  each  o t h e r ,   and  the  r e s i n ,   which  

can  conta in   an  a b r a s i v e   subs t ance ,   is  p r e f e r a b l y   app l ied   in  such  a  

way  as  not  to  f i l l   the  c e l l s   of  the  foam  m a t e r i a l .   The  r es in   c o a t i n g  



thus  hardens   the  c e l l   s t r u c t u r e   in  the  r eg ions   in  which  it   is  i n c o r -  

p o r a t e d   but  should   not  c r e a t e   a  con t inuous   hard  sur face   which  c l o s e s  

the  c e l l s   at  the  s u r f a c e .   It  is  however  l i k e l y   to  reduce  communica t ion  

between  the  c e l l s   of  an  open  foam  s t r u c t u r e   in  the  region  in  which  i t  

is  i n c o r p o r a t e d .   Since  the  body  of  the  foam  sheet   remains  u n a l t e r e d  

i t   wi l l   absorb  the  c l e a n i n g   f l u i d   and  supply  is  to  the  h a r d e n e d  

a b r a s i v e   r e g i o n s .  

Hence  the  shee t   of  foam  m a t e r i a l   is  provided  with  a  p a t t e r n   o f  

r e g i o n s   of  hardened  r e s i n   which  do  not  a d v e r s e l y   a f f ec t   the  f l e x i -  

b i l i t y   of  the  foam  s h e e t .   The  r e s i n ,   being  impregnated  in  the  foam 

m a t e r i a l ,   is  u n l i k e l y   to  become  s e p a r a t e d   from  the  sheet   of  foam 

m a t e r i a l .   Since  the  r e s i n   is  app l ied   in  a  m u l t i p l i c i t y   of  d i s t i n c t  

r e g i o n s   it   is  l e s s   l i k e l y   to  crack  than  if   app l ied   as  a  c o n t i n u o u s  

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

The  i n v e n t i o n   wi l l   be  f u r t h e r   d e s c r i b e d   by  way  of  example  and 

with  r e f e r e n c e   to  the  accompanying  drawings,   in  which  : -  

Fig.  1  is  a  s e c t i o n   through  a  shee t   of  compress ib l e   foam 

po lymer i c   m a t e r i a l   and  a  s t e n c i l   used  in  a  method  according   to  t h e  

i n v e n t i o n ;   and  

Fig.  2  is  a  s e c t i o n   through  the  shee t   of  foam  p o l y m e r i c  

m a t e r i a l   shown  in  Fig.   1,  p rovided   with  an  ab ra s ive   s u r f a c e   by  a  

method  acco rd ing   to  the  i n v e n t i o n .  

In  the  drawings  is  shown  a  sheet   of  compress ib le   foam  p l a s t i c s  

m a t e r i a l   10  which  is  of  the  " o p e n - c e l l "   type  in  which  n e i g h b o u r i n g  

c e l l s   communicate  with  each  o the r .   The  foam  sheet   is  p r e f e r a b l y   o f  

p o l y u r e t h a n e   a l t h o u g h   t he re   are  many  a l t e r n a t i v e   m a t e r i a l s ,   f o r  

example  v a r i o u s   r u b b e r s ,   p l a s t i c i s e d   P .V.C. ,   modified  c e l l u l o s e .   A 

t y p i c a l   p o l y u r e t h a n e   foam  m a t e r i a l   has  the  fo l lowing   c h a r a c t e r i s t i c s : -  

The  t h i c k n e s s   of  the  sheet   is  p r e f e r a b l y   in  the  range  from  2  mm  t o  

50  mm. 

To  p rov ide   the  sheet  of  foam  m a t e r i a l   10  with  an  a b r a s i v e  

s u r f a c e ,   a  s t e n c i l   11  having  a  m u l t i p l i c i t y   of  holes  12  in  a  r e g u l a r  



p a t t e r n   is  a r ranged   aga ins t   a  su r face   of  the  sheet  and  p r e s su re   i s  

app l i ed   to  the  s t e n c i l   to  impress  it  into  the  sheet  as  shown  in  Fig.  1.  

The  s t e n c i l   11  is  made  of  a  r i g i d   m a t e r i a l ,   for  example  a  metal  or  a  

r i g i d   p l a s t i c s   m a t e r i a l ,   and  i t s   t h i ckness   is  t y p i c a l l y   in  the  r a n g e  

0.5  to  2.0  mm  though  th i s   dimension  is  not  c r i t i c a l .   The  holes  12 

can  be  of  any  shape  but  for  convenience  wil l   u sua l ly   be  c i r c u l a r   and 

have  d i a m e t e r s   approx imate ly   in  the  range  2  to  10  mm.,  or  perhaps  up 
to  15  mm.  A  t y p i c a l   example  has  c i r c u l a r   holes  of  8  mm  d iameter   a t  

12  mm  spac ing   between  c e n t r e s .  

Hence  the  holes  have  an  area  approximate ly   in  the  range  3  t o  

150  but  p r e f e r a b l y   less   than  80  square  mm.  It  will   be  a p p r e c i a t e d  

tha t   the  area  of  one  hole  in  the  s t e n c i l   is  small  compared  to  t h e  

area   of,  for  example,  a  scour ing   pad  for  domestic  use,  which  is  one 

of  the  a r t i c l e s   which  can  be  produced  d i r e c t l y   from  the  f i n i s h e d   s h e e t  

of  a b r a s i v e   foam  m a t e r i a l .   The  t o t a l   area  of  the  holes  12  i s  

p r e f e r a b l y   between  25  and  60%  of  the  t o t a l   area  of  the  s t e n c i l .   However 

if  the  shape  of  the  holes  approximates   to  a  square  or  r e c t a n g l e   it   i s  

p o s s i b l e   to  i n c r e a s e   the  t o t a l   area  of  the  holes  to  as  much  as  90% 

of  the  t o t a l   area  of  the  s t e n c i l .  

S u f f i c i e n t   p r e s su re   is  appl ied   to  the  s t e n c i l   11  to  e n s u r e  

tha t   foam  m a t e r i a l   p ro t rudes   through  the  holes  12  and  p r o j e c t s   f rom 

the  o p p o s i t e   face  of  the  s t e n c i l   as  shown  in  Fig.  1 .  

A  hardenable   l i q u i d   r e s in   is  appl ied   to  the  s t e n c i l   11  and 

spread  over  the  s t e n c i l   by  means  of  a  r i g i d   spreader   member,  f o r  

example  a  metal  or  hard  rubber   b lade.   The  r e s in   p r e f e r a b l y   c o m p r i s e s  

an  epoxy  r e s i n   and  an  example  of  the  c o n s t i t u e n t s   of  a  s u i t a b l e   r e s i n  

is  as  f o l l o w s : -  

DER  321  is  a  product   of  the  Dow  Chemical  Company  a v a i l a b l e  

th rough  Casa  Chemicals  Ltd.  "Synolide  960"  is  a  product   of  Genera l  

Mi l l s   Corpn.  a v a i l a b l e   from  Cray  Valley  Products   Ltd.  200  mesh  is  a 

s ieve   s ize   which  passes  p a r t i c l e s   of  up  to  75  pm  d i a m e t e r .  



Other  r e s i n s   may  be  used  depending  on  the  in tended  use  of  t h e  

f i n i s h e d   a b r a s i v e   foam  sheet   and  examples  of  a l t e r n a t i v e   r e s i n s   a r e  
n a t u r a l   and  s y n t h e t i c   r u b b e r s ,   a c r y l i c s ,   P .V.C. ,   and  p h e n o l - f o r m a l d e -  

hyde  r e s i n s .   S i m i l a r l y   the  amount  and  type  of  ab r a s ive   f i l l e r   u s e d  

can  be  v a r i e d   and  r e s i n s   c o n t a i n i n g   no  a b r a s i v e   f i l l e r   can  be  u s e d .  

As  the  sp reade r   member  is  drawn  across   the  s t e n c i l   11  it  comes 
in to   c o n t a c t   with  the  foam  m a t e r i a l   where  it   p r o t r u d e s   through  t h e  

holes   12,  and  smears  r e s i n   in to   the  m a t e r i a l .   The  s t e n c i l   11  is  t h e n  

removed  from  the  sheet   of  foam  m a t e r i a l   lO  which  is  then  exposed  t o  

c o n d i t i o n s   s u i t a b l e   for  hardening   the  r e s i n   a s s o c i a t e d   with  the  s h e e t .  

To  harden  the  example  of  a  r e s i n   d e s c r i b e d   above,  the  sheet   should  b e  

hea ted   to  125°C  for  about  5  m i n u t e s .  

Fig.   2  shows  the  m a t e r i a l   produced  by  th i s   method.  The  s h e e t  

of  foam  m a t e r i a l   10  is  p rov ided   with  an  a b r a s i v e   s u r f a c e   13  c o m p r i s i n g  

a  m u l t i p l i c i t y   of  d i s t i n c t   r eg ions   of  hardened  r e s in   14  c o r r e s p o n d i n g  

to  the  holes  12  in  the  s t e n c i l   11.  The  r e s i n   is  i n c o r p o r a t e d   into  t h e  

shee t   of  m a t e r i a l   lO  and  does  not  s u b s t a n t i a l l y   p r o j e c t   above  t h e  

s u r f a c e   of  the  shee t .   This  is  due  to  the  compression  of  the  m a t e r i a l  

b y   the  s t e n c i l   and  the  working  of  t h e  r e s i n   into  p r o t r u d i n g   areas  o f  

foam  m a t e r i a l   as  they  are  engaged  by  the  sp r eade r   member.  In  a d d i t i o n ,  

when  the  s t e n c i l   is  removed  the  foam  m a t e r i a l   expands  and,  s ince   t h e  

m a t e r i a l   is  of  the  " o p e n - c e l l "   type ,   the  l i q u i d   r e s in   is  drawn  into  t h e  

shee t   from  c e l l   to  c e l l   with  the  r e s u l t   t h a t ,   in  g e n e r a l ,   the  c e l l s  

which  c o n t a i n   r e s in   are  not  f i l l e d   by  the  r e s i n   but  have  the  ce l l   w a l l s  

coa t ed .   The  ce l l   s t r u c t u r e   is  thus  r e t a i n e d ,   which  is  impor t an t   f o r  

the  c l e a n i n g   ac t ion   of  the  p r o d u c t .   The  ce l l   d iameters   are  p r e f e r a b l y  

in  the  range  0.25  to  2.00  mm. 

As  can  be  seen  in  Fig.   2,  the  r e s i n   is  i n c o r p o r a t e d   in  t h e  

c e l l s   of  the  foam  m a t e r i a l   and  in  use  of  a  par t   of  the  shee t ,   f o r  

example  as  a  scour ing   pad,  the  r e s i n   is  much  less   l i k e l y   to  g e t  

s e p a r a t e d   from  the  foam  m a t e r i a l   than  if   i t   is  app l ied   as  a  s u p e r f i c i a l  

c o a t i n g .   A  con t inuous   s u p e r f i c i a l   coa t ing   of  r e s in   is  also  prone  t o  

s p l i t t i n g ,   which  does  not  occur  i f   r e s i n   is  appl ied   in  a  p a t t e r n   o f  

d i s t i n c t   small   r e g i o n s .   The  s u r f a c e   s t r u c t u r e   of  the  c e l l s   of  t h e  

foam  s h e e t ,   wi th in   the  r eg ions   of  hardened  r e s in   14,  c o n t r i b u t e s   an  

a b r a s i v e   e f f e c t ,   as  does  the  d i s c o n t i n u i t y   of  the  r e s i n - i m p r e g n a t e d  

r e g i o n s   and  the  p resence   of  any  a b r a s i v e   m a t e r i a l   in  the  r e s i n .  



Produc t s   made  using  very  thin  s e c t i o n   po lyu re thane   foams 

( i . e .   2  -  5   mm)  are  too  weak  and  d i m e n s i o n a l l y   uns t ab l e   to  be  d u r a b l e .  

Such  foams  can,  however,  be  e a s i l y   modif ied  and  s t r e n g t h e n e d   by 

l a m i n a t i o n   to  a  l i g h t w e i g h t   f ab r i c   (e .g .   co t ton   or  s y n t h e t i c ) ,   e i t h e r  

woven  or  non-woven.  These  f a b r i c s   would  have  weights  of  20 -  100  g/m2. 

A  f u r t h e r   improvement  in  s t r e n g t h   occurs  during  the  c o a t i n g / p r i n t i n g  

p r o c e s s ,   as  the  l i q u i d   r es in   will   comple te ly   p e n e t r a t e   the  thin  foam 

and  adhere  to  the  f a b r i c   laminated   to  the  back  of  the  foam. 

The  r e s u l t i n g   product   can  e i t h e r   be  used  as  an  ab ras ive   o r  

c l ean ing   c l o t h ,   or  f u r t h e r   laminated   to  blocks  of  po lyu re thane   or  o t h e r  

r i g i d   foams  and  cut  up  into  p a d s .  

Since  the  s t r u c t u r e   of  the  foam  and  na tu re   of  the  polymer  

c o n s t i t u t i n g   the  foam  are  r e t a i n e d   during  the  p r i n t i n g   and  h a r d e n i n g  

p r o c e s s ,   the  even tua l   d u r a b i l i t y   of  the  product   is  dependent  upon  t h e  

s t r e n g t h   of  the  p a r t i c u l a r   foam  used.  T h e r e f o r e ,   when  the  c h e a p e s t  

p o l y u r e t h a n e   foams  are  used,  they  are  found  to  be  less   durable  t h a n  

the  b e t t e r   q u a l i t y   foams.  However,  i t   has  been  found  that   u s e f u l  

p roduc t s   of  good  d u r a b i l i t y   can  be  made  from  the  cheapes t ,   l i g h t e s t  

d e n s i t y   p o l y u r e t h a n e   foams  if  a  th in   f i lm  of  t h e r m o p l a s t i c   r e s in   i s  

fused  onto  the  a b r a s i v e   su r f ace .   This  f i lm  s t r e n g t h e n s   the  foam 

su r f ace   c o n s i d e r a b l y   and  does  not  i n t e r f e r e   too  much  with  the  a b r a s i v e  

p r o p e r t i e s   of  the  hardened  areas  on  the  working  s u r f a c e .  

Typica l   f i lms   are:  p o l y ( e t h y l e n e ) ,   p o l y ( e t h y l e n e   v i n y l  

a c e t a t e ) ,   p l a s t i c i s e d   p o l y ( v i n y l   c h l o r i d e )   and  i t s   copolymers,   n a t u r a l  

r u b b e r  -   h y d r o c h l o r i d e ,   e t c .  

FTlm  t h i c k n e s s e s   are  t y p i c a l l y   25 -   50  m i c r o n s .  

The  f i lm  is  fused  to  the  foam  su r f ace   at  120 -  160°C  f o r  

5  -  2 0   seconds  at  around  2  kg/cm2  depending  upon  the  p a r t i c u l a r   f i l m  

used  and  t h i c k n e s s   of  the  coated  foam. 

It  wi l l   be  a p p r e c i a t e d   tha t   c l ean ing   or  scouring  pads  can  b e  

made  from  a  sheet   of  ab ras ive   foam  m a t e r i a l   according   to  the  i n v e n t i o n  

simply  by  c u t t i n g   the  sheet   into  pads  of  a  s ize   s u i t a b l e   for  t h e  

in tended   use.   Sheets   having  d i f f e r i n g   a b r a s i v e   c h a r a c t e r i s t i c s   may  b e  

produced  as  de sc r i bed   above.  Cleaning  or  scour ing   pads  cut  from  a  

sheet   of  a b r a s i v e   foam  may  be  used  to  c l ean ,   for  example,  cook ing  

u t e n s i l s ,   b a th s ,   k i t chen   s inks ,   pa in twork ,   and  veh ic l e   w i n d s c r e e n s .  

For  these   purposes   they  must  be  used  with  a  l i q u i d ,   for  example  w a t e r .  



1.  A  method  of  p rov id ing   an  a b r a s i v e   s u r f a c e   on  a  sheet  o f  

c o m p r e s s i b l e   foam  polymer ic   m a t e r i a l ,   c o m p r i s i n g   the  s teps   of  a r r a n g i n g  

a  s t e n c i l   having  a  m u l t i p l i c i t y   of  holes   a g a i n s t   a  s u r f a c e   of  a  s h e e t  

of  a  c o m p r e s s i b l e   foam  polymeric   m a t e r i a l ,   app ly ing   p r e s s u r e   to  t h e  

s t e n c i l   to  impress   i t   in to  the  shee t   of  foam  m a t e r i a l ,   apply ing   a  h a r d -  

enab le   r e s i n   to  the  su r f ace   of  the  s t e n c i l   remote  from  the  sheet   o f  

foam  m a t e r i a l ,   the  r e s i n   c o n t a c t i n g   the  foam  m a t e r i a l   in  the  region  o f  

the  ho l e s   in  the  s t e n c i l ,   removing  the  s t e n c i l   and  a l lowing   or  c a u s i n g  

the  r e s i n   in  c o n t a c t   with  the  foam  to  h a r d e n .  

2.  A  method  as  claimed  in  claim  1,  wherein  the  holes  in  t h e  

s t e n c i l   are  c i r c u l a r   holes   having  a  t o t a l   a rea   of  between  25%  and  60% 

of  the  t o t a l   area   of  the  s t e n c i l .  

3.  A  method  as  claimed  in  claim  l . o r   2,  wherein   the  p r e s s u r e  

a p p l i e d   to  the  s t e n c i l   is  s u f f i c i e n t   to  cause  the  foam  m a t e r i a l   to-  

p r o j e c t   from  the  face   of  the  s t e n c i l   remote   from  the  foam  s h e e t .  

4.  A  method  as  claimed  in  any  of  c la ims   1  to  3,  in  which  t h e  

r e s i n   is   ha rdened   by  hea t i ng   of  the  foam  shee t   a f t e r   removal  of  t h e  

s t e n c i l .  

5.  A  method  as  claimed  in  any  of  the  p r e c e d i n g   claims,   i n  

which  the  foam  shee t   is  i n i t i a l l y   l a m i n a t e d   with  a  f a b r i c   backing  s h e e t  

and  is  of  such  t h i c k n e s s   t ha t   the  h a r d e n a b l e   r e s i n   pa s se s   through  t h e  

foam  s h e e t   and  bonds  to  the  backing  s h e e t .  

6.  A  method  as  c laimed  in  any  of  the  p r e c e d i n g   claims  i n  

which  a f t e r   ha rden ing   of  the  r e s i n   a  t h i n   f i lm  of  t h e r m o p l a s t i c   r e s i n  

is   fused   to  the   s u r f a c e   of  the  shee t   c a r r y i n g   the  hardened  r e s i n  

r e g i o n s .  
7 .   A  method  as  claimed  in  any  of  the  p r e c e d i n g   claims,   i n  

which  the  foam  m a t e r i a l   is  of  the  o p e n - c e l l   t y p e .  

8.  A  shee t   of  c o m p r e s s i b l e   foam  po lymer ic   m a t e r i a l   p r o v i d e d  

wi th   an  a b r a s i v e   s u r f a c e ,   the  a b r a s i v e   s u r f a c e   compr is ing   a  m u l t i p l i c -  

i t y   of  d i s t i n c t   r e g i o n s   of  hardened  r e s i n   in  each  of  which  regions   t h e  

r e s i n   is  at   l e a s t   p a r t i a l l y   i n c o r p o r a t e d   in  the  shee t   to  coat  the  w a l l s  

of  the  c e l l s   of  the  foam  wi thout   f i l l i n g   a l l   the  c e l l s   with  r e s i n .  

9.  A  shee t   as  claimed  in  claim  8,  in  which  the  ha rdened  

r e s i n   does  not  p r o j e c t   from  the  s u r f a c e   of  the  s h e e t .  



10.  A  sheet   as  claimed  in  claim  8  or  9,  in  which  the  r e g i o n s  

of  hardened  res in   are  c i r c u l a r   dots  cover ing  an  area  of  between  25% 

and  60%  of  the  t o t a l   area  of  the  s h e e t .  

11.  A  sheet   as  claimed  in  any  of  claims  8  to  10  laminated  t o  

a  f a b r i c   backing  sheet   and  having  the  hardened  r e s in   r eg ions   bonded  t o  

the  backing  s h e e t .  

12.  A  sheet  as  claimed  in  any  of  claims  8  to  11  having  a  t h i n  

f i lm  of  t h e r m o p l a s t i c   r es in   fused  to  the  a b r a s i v e   sur face   of  t h e  

s h e e t .  
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