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(g)  Method  for  manufacturing  a  body  comprised  of  molten-steel  soluble  elements. 

  There  is  described  a  method  for  manufacturing  by  compres- 
sing,  a  body  comprised  of  granule-  or  powder-like  elements  which 
are  soluble  in  a  molten-steel  bath,  said  elements  being  formed  by 
active  materials  lighter  than  steel  and  volatile  in  the  molten-steel 
bath,  such  as  notably  calcium  or  magnesium,  and  inert  materials, 
such  as  iron  or  nickel  powder,  which  comprises  producing  said 
body  in  an  isostatic  press. 



This  invent ion   r e l a t e s   to  a  method  for  m a n u f a c t u -  

ring  by  c o m p r e s s i n g ,   a  body  which  is  compr i sed   of  g ranule-   o r  

p o w d e r - l i k e   e lements   which  are  soluble   in  a  mo l t en - s t ee l   b a t h ,  

which  elements   are  formed  by  ac t ive   ma te r i a l s   which  are  l i g h t e r  

than  steel  and  are  vo l a t i l e   in  the  mo l t en - s t ee l   ba th ,   such  a s  

notab ly   calcium  or  magnesium,  and  inert   m a t e r i a l s ,   such  as  i r o n  

or  nickel   p o w d e r .  

Adding  calcium  for  example   to  a  mol ten-meta l   b a t h  

to  remove  i m p u r i t i e s   by  forming  f loat ing  components ,   is  a  known 

t e c h n i q u e .  

U . S . P a t e n t   4 ,233,064  d i s c l o s e s   a  se r ies   p r o p o s a l s  

which  are  made  to  avoid  that  components  compres sed   into  b r i -  

quet tes   or  s imi la r   shaped   par t s   would  r a p i d l y   r ise  to  the  b a t h  

surface  where  they  cause  exp los ions   and  s p a r k s ,   and  g e n e r a t e  

a  subs t an t i a l   amount  s m o k e .  

According  to  this   Patent ,   it  is  p roposed   to  com-  

press   the  components  into  a  hollow  c y l i n d e r   and  to  dip  said  b o d y  

into  the  molten  metal ,   and  ac tua l ly   under  such  condi t ions   t h a t  

the  components  of  the  d ipped   c y l i n d e r   are  p r o g r e s s i v e l y   r e l e a s e d  

in  the  melting  ba th ,   to  have  this   body  form  a  continuous  r e p l a -  

cement  base  for  the  calcium  being  used  and  the  calcium  c o n c e n -  

t ra t ion   in  the  steel  bath  should  not  r ise  above  the  s o l u b i l i t y  

l i m i t .  

To  make  this   pos s ib l e   even  in  the  r e q u i r e d   c o n d i -  

t ions,   the  body  to  be  d ipped   has  to  have  a  very  strong  homo-  

geneity  and  a  very  high  un i formi ty   in  the  compactness   of  t h e  



components  t he reo f .   When  this   is  not  the  case,   there   is  an  a c t u a l  

danger  that  the  r e q u i r e d   decompos i t ion   of  the  body  in  the  mo l -  

ten  bath  will  be  opposed  and  that  there   will  p r e c i s e l y   a p p e a r  
the  d i s t u r b i n g   phenomenoms  which  it  is  de s i r ed   to  avoid  w i t h  

the  d ipping   of  said  c y l i n d e r - s h a p e d   body  in  the  molten  b a t h .  

To  obtain  the  de s i r ed   object   according  to  the  i n -  

vention  and  to  avoid  that  too  large  a  calcium  amount  should  r e a c t  

with  the  air  and  not  combine  with  the  i m p u r i t i e s   in  the  s t e e l ,  

the  pe r t a in ing   body  should  not  only  be  p roduced   under  a  v e r y  

high  p r e s s u r e ,   as  a l r e a d y   mentioned  at  the  s t a r t ,   but  also  t h e  

homogenei ty  of  the  inner  s t r uc tu r e   thereof   should  be  f a u l t l e s s .  

To  obtain  such  a  r e su l t ,   said  body  is  p r o d u c e d  

in  an  i sos t a t i c   p r e s s .  
Still  accord ing   to  the  inven t ion ,   said  body  i s  

p r e s s e d   inside  a  d i s t o r t a b l e   m o u l d .  

According  to  th is   embodiment ,   use  is  made  of  a 

press   mould  from  e l a s t o m e r .  

According  to  another   p o s s i b l e   embodiment   of  t h e  

invent ion ,   use  is  made  of  a  d i s t o r t a b l e   p ress   mould  from  m e t a l .  

According  to  a  f u r t h e r   embodiment ,   use  is  made  

of  a  mould  compr i sed   of  a  p las t i c   b a g .  

Other  de t a i l s   and  fea tu res   of  the  invent ion  w i l l  

stand  out  from  the  following  d e s c r i p t i o n ,   given  by  way  of  non 

l im i t a t i ve   example ,   of  a  method  for  producing  a  body  f o r m e d  

by  ac t ive   and  inert   c o m p o n e n t s .  

The  body  which  is  to  be  d ipped   into  a  m o l t e n -  

steel  ba th ,   is  compr i sed   of  a  compres sed   mixture   compr is ing   a 

f i r s t   mater ia l   or  mater ia l   group  with  a  l imi ted   s o l u b i l i t y   in  t h e  

s tee l ,   and  a  second  mater ia l   or  mater ia l   mixture   which  is  i n a c -  

tive  in  the  s tee l ,   and  may  for  example  be  iron  or  n i c k e l .  

In  said  U .S .Pa ten t   4 ,233,064,   the  d r a w b a c k s   w h i c h  

accompany  an  uncon t ro l l ed   reac t ion   of  the  calcium  with  the  mol ten  

s tee l ,   are  c l ea r ly   d e s c r i b e d .  

Even  if  best  r e su l t s   are  ob ta ined   with  hollow  c y -  



l i n d e r - s h a p e d   bodies   compr i sed   of  the  a b o v e - d e f i n e d   m a t e r i a l s ,  

p rob lems   are  encounte red   when  the  homogenei ty   and  the  c o m p a c t -  

ness  of  the  body  inner  s t r u c t u r e   can  not  be  cal led  e x c e p t i o n a l l y  

r e g u l a r .  

It  has  now  been  de t e rmined   by  the  Appl ican t   t h a t  

such  p r o p e r t i e s   may  ac tua l ly   be  ob ta ined   when  the  body  to  be  

formed,   genera l ly   even  if  not  n e c e s s a r i l y   a  c y l i n d e r - s h a p e d   b o d y ,  

with  a  center  hollow  ex tend ing   along  the  l engthwise   ax i s ,   is  p r o -  
duced  in  an  i so s t a t i c   p r e s s .  

It  is  to  be  p r e f e r r e d   to  p ress   the  body  to  b e  

formed  ins ide   a  d i s t o r t a b l e   m o u l d .  

Such  a  d i s t o r t a b l e   mould  may  be  compr i sed   of 

an  e l a s tomer   c y l i n d e r ,   but  a  c y l i n d e r   from  l ight  d i s t o r t a b l e   me ta l  

or  p l a s t i c   bags  or  s l eeves   also  show  best  r e s u l t s .  

The  very  high  p r e s s u r e s   which  the  i so s t a t i c   p r e s s  

can  genera te ,   but  mostly  the  fact  that  the  p r e s s u r e   can  be  g e n e -  
ra ted   in  every   d i r e c t i o n ,   allows  to  produce   shaped   par t s   w i t h  

the  r e q u i r e d   compac tness   and  h o m o g e n e i t y .  

When  d ipping   in  a  mol ten-meta l   ba th ,   the  b o d y  

components  react   e x c e p t i o n a l l y   r e g u l a r l y   and  s a f e l y .  

Repeated  and  mul t ip le   tes ts   have  shown  that   t h i s  

may  only  be  e x p e c t e d   from  bodies   compr i sed   of  powders   or  g r a -  
nules  which  are  p roduced   accord ing   to  the  i so s t a t i c   p ress   m e t h o d .  

A  deta i l   of  impor tance   of  the  invent ion  lies  in  

the  p r e s s ing   of  said  bodies   being  made  by  using  p r e f e r a b l y   o i l  

ins tead  of  w a t e r - l i k e   or  g l y c o l - c o n t a i n i n g   l i q u i d s .   Oil  with  a 

low  v i s c o s i t y   under  high  p r e s s u r e   is  to  be  p r e f e r r e d .   When  u s i n g  

wate r ,   w a t e r - l i k e   or  g l y c o l - c o n t a i n i n g   so lu t ions ,   with  a  leak  f rom 

the  c y l i n d e r   or  the  body  contact ing  the  l iquid   used  during  t h e  

i sos t a t i c   p r e s s i n g ,   h y d r a t i n g   of  the  c o m p r e s s e d   components  o c c u r s ,  

which  leads  to  a  f ire  danger ,   i n d e p e n d e n t l y   of  the  damage  to 

the  p roduc t   i t s e l f .  

Even  if  a  p a r t i c u l a r   impor tance   has  been  g i v e n  

in  the  above  d e s c r i p t i o n   to  the  compress ing   of  iron  and  c a l c i u m ,  



it  is  fu r the r   pos s ib l e   to  mention  magnesium  as  ac t ive   c o m p o n e n t ,  

and  nickel  as  inert   m a t e r i a l .  

It  mus  be  under s tood   that  the  invent ion  is  in  no 

way  l imi ted  to  the  above  embodiments   and  that  many  changes  may 
be  brought   the re to   without   depa r t ing   from  the  scope  of  the  i n v e n -  

tion  as  defined  by  the  appended   c l a i m s .  



1.  Method  for  manufactur ing  by  compres s ing ,   a 

body  compr i sed   of  g ranule-   or  p o w d e r - l i k e   elements  which  a r e  

soluble   in  a  mo l t en - s t ee l   ba th ,   said  e lements   being  formed  b y  

act ive   ma te r i a l s   l i gh te r   than  steel  and  vo la t i l e   in  the  m o l t e n - s t e e l  

ba th ,   such  as  no tab ly   calcium  or  magnesium,  and  inert  m a t e r i a l s ,  

such  as  iron  or  nickel   powder ,   which  compr i ses   producing  s a i d  

body  in  an  i so s t a t i c   p r e s s .  

2.  Method  as  defined  in  claim  1,  which  f u r t h e r  

compr i se s   p re s s ing   said  body  inside  a  d i s t o r t a b l e   m o u l d .  

3.  Method  as  defined  in  claim  2,  which  f u r t h e r  

compr i se s   making  use  of  a  mould  from  e l a s t o m e r .  

4.  Method  as  defined  in  claim  2,  which  f u r t h e r  

compr i ses   making  use  of  a  mould  from  m e t a l .  

5.  Method  as  def ined  in  claim  2,  which  f u r t h e r  

compr i ses   making  use  of  a  mould  formed  by  a  p las t i c   b a g .  

6.  Method  as  defined  in  a n y  o n e   of  claims  1  -  

5,  which  compr i se s   using  in  the  i so s t a t i c   p r e s s ,   to  r ep lace   a 

w a t e r - l i k e   or  g l y c o l - c o n t a i n i n g   l i qu id ,   an  oil  with  low  v i s c o s i t y  

under  high  p r e s s u r e .  
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