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@  Forming  components  made  of  hard  metal. 

  A  hard  metal  component  such  as  a  wire drawing  die  is  made 
from  a  first  or  inner  layer  with  coarse  grained  tungsten  carbide 
particles  and  an  outer  or  second  layer  with  finer  grained  tungsten 
carbide  particles.  Initially  the  layers  have  the  same  content  of 
cobalt.  The  layers  are  pressed  and  then  sintered.  After  sintering 
the  first  layer  is  reduced  in  cobalt  content,  but  has  a  much  higher 
wear  resistance  than  a  conventional  component  for  the  same 
purpose. 



BACKGROUND  OF  THE  INVENTION 

This  i nven t ion   r e l a t e s   to  components  made  of  hard  metal .   A  h a r d -  

metal  is  u sua l ly   composed  of  g ra ins   of  a  hard  abras ion   r e s i s t a n t  

m a t e r i a l   such  as  a  metal  c a rb ide ,   n i t r i d e   or  the  l ike  and  a  b i n d e r  

m e t a l .   The  most  common  form  of  hardmetal   is  tungs ten   c a rb ide   w i t h  

coba l t   as  the  b inder ,   but  f r e q u e n t l y   tungs ten   ca rb ide   is  mixed  w i t h  

other   metal  ca rb ides   such  as  t i t a n i u m   ca rb ide   and  vanadium  c a r b i d e .  

The  component  in  ques t ion  could  be  a  hard  wearing  su r face   such  as  t h e  

su r face   of  a  metal  r o l l i n g   rol l   or  i t   could  be  used  in  a  tool  f o r  

c u t t i n g   or  eroding  other  ma te r i a l   such  as  an  i n s e r t   or  button  for  a 

rock  d r i l l ,   or  the  component  could  provide  su r face   f r a c t u r e  

r e s i s t a n c e .  



SUMMARY  OF  THE  INVENTION 

According  to  the  i nven t ion   a  method  of  forming  a  hard  metal  component  

compr ises   forming  two  l ayers   of  ab ras ion   r e s i s t a n t   g ra ins   each  mixed 

with  a  metal  binder   in  s u b s t a n t i a l l y   the  same  v o l u m e t r i c   p r o p o r t i o n s ,  

the  g r a in s   in  the  f i r s t   layer   being  s u b s t a n t i a l l y   coa r se r   than  t h e  

g ra in s   in  the  second  l ayer ,   p r e s s i n g   the  l ayers   t o g e t h e r   and 

s i n t e r i n g   the  thus  pressed   l ayers   to  produce  the  component,  whereby 

the  f i r s t   layer   a f t e r   s i n t e r i n g   has  a  l e s s e r   metal  b inder   c o n t e n t  

than  the  second  l a y e r .  

The  one  layer   is  p r e f e r a b l y   s u b s t a n t i a l l y   t h i n n e r   than  the  o t h e r  

l a y e r ,   and  the  gra ins   in  t h e  f i r s t   layer   are  about  twice  the  s ize   o f  

the  g r a i n s   in  the  second  l a y e r .  

DESCRIPTION  OF  AN  EMBODIMENT 

A  wire  drawing  die  was  made  using  a  two  s tage  p r e s s i n g   o p e r a t i o n .  

Two  c e n t r e   mandrels  of  d i f f e r e n t   d i a m e t e r s   were  used.  The  d i a m e t e r s  

are  c a l c u l a t e d   to  give  the  r e q u i r e d   layer   t h i c k n e s s e s   in  the  s i n t e r e d  

p roduc t   t ak ing   in to   account  sh r inkage   dur ing  s i n t e r i n g .  

Tungsten  c a r b i d e   mixed  with  coba l t   to  an  amount  of  6%  by  mass  was 

used.  The  nominal  grain  s ize   for  the  inner   layer   was  3  to  5 

mic romet re s   while   tha t   of  the  o u t e r l a y e r   was  1  to  2  m i c r o m e t r e s .  

Powder  of  the  f i n e r   gra in   s ize   was  f i r s t   poured  in to   the  p r e s s i n g   d i e  

with  a  l a rge   d iameter   mandrel  at  the  c e n t r e .   After   p r e - p r e s s i n g   a t  

50%  of  the  f i na l   p r e s s ing   p r e s s u r e ,   the  f i r s t   mandrel  was  removed  and 

r e p l a c e d   with  the  smal ler   d iameter   mandrel .   Powder  of  the  c o a r s e r  



grain  size  was  poured  into  the  annular   cav i ty   around  the  m a n d r e l .  

The  mandrel  was  removed  a f t e r   f ina l   p r e s s ing   at  150  MPa  and  t h e  

p r e s s i n g   was  s i n t e r e d   in  a  vaccuum  at  1400°C  for  30  min.  

Tests  showed  tha t   the  binder   con ten t   in  the  inner ,   thin  layer  of  t h e  

s i n t e r e d   component  was  reduced  by  about  50%.  The  component  was 

ground  and  po l i shed   and  then  used  for  wire  drawing.  The  normal 

p roduc t ion   dies  at  the  wire  drawing  o p e r a t i o n   in  ques t ion   n o r m a l l y  

draw  between  5  to  5,5  tons  of  wire  before   the  dies  have  to  be 

r e p l a c e d .   With  the  die  made  as  de sc r i bed   above  6,5  tons  of  wire  was 

drawn  before  the  wire  no  longer  f e l l   wi thin   the  d i a m e t e r  

s p e c i f i c a t i o n .  

In  a  converse   s i t u a t i o n   the  layer   with  t h e  f i n e r   grain  size  could  be 

the  t h i n n e r   one.  Thus  an  anvil  of  u l t r a   high  p r e s su re   a p p a r a t u s  
could  have  i t s   t ip  formed  with  a  layer   having  a  higher   binder   me ta l  

c o n c e n t r a t i o n   than  the  body  of  the  anv i l .   The  layer  will  p r o v i d e  

thoughness   and  p r o t e c t i o n   aga in s t   su r face   f r a c t u r e   or  c r a c k s .  

The  essence  of  the  i nven t ion   is  tha t   layered  hardmetal   p roduc t s ,   w i t h  

d i f f e r i n g   binder   metal  con ten t s   in  the  l a y e r s ,   can  be  made  w i t h o u t  

s p a l l i n g   and  c rack ing   by  having  d i f f e r e n t i a l   grain  s izes   b u t  

s u b s t a n t i a l l y   the  same  i n i t i a l   b inder   metal  c o n t e n t .  



1 .  

A  method  of  forming  a  hardmetal   component  compr is ing   forming  two 

l a y e r s   of  ab ra s ion   r e s i s t a n t   g ra ins   each  mixed  with  a  metal  b inder   i n  

s u b s t a n t i a l l y   the  same  v o l u m e t r i c   p r o p o r t i o n s ,   the  g ra ins   in  t h e  

f i r s t   l ayer   being  s u b s t a n t i a l l y   c o a r s e r   than  the  g ra ins   in  the  s e c o n d  

l a y e r ,   p r e s s i n g   the  l ayers   t o g e t h e r   and  s i n t e r i n g   the  thus  p r e s s e d  

l a y e r s   to  produce  the  component,   whereby  the  f i r s t   layer   a f t e r  

s i n t e r i n g   has  a  l e s s e r   metal  b inder   con ten t   than  the  second  l a y e r .  

2 .  

The  method  claimed  in  claim  1  in  which  the  one  layer   is  s u b s t a n t i a l l y  

t h i n n e r   than  the  o ther   l a y e r .  

3 .  

The  method  claimed  in  e i t h e r   one  of  the  above  claims  in  which  t h e  

g r a i n s   in  the  f i r s t   layer  are  about  twice  the  s ize   of  the  g ra ins   i n  

the  second  l a y e r .  

4 .  

The  method  claimed  in  any one  of  the  above  claims  in  which  the  g r a i n  

s i ze   in  the  f i r s t  l a y e r   is  between  3  to  5  mic romete rs   and  the  g r a i n  

s ize   in  the  second  layer   is  between  1  to  2  m i c r o m e t e r s .  



5 .  

The  method  claimed  in  any one  of  the  above  claims  in  which  t h e  

component  is  a  wire  drawing  die  and  the  f i r s t   layer   is  the  t h i n n e r  

layer   and  is  around  the  die  o p e n i n g .  
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