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©  Metallurgical  treatment  agents. 
Method  of  making  wire-like  treatment  agent  for  metal 

melts  e.g.  ferrous  ones  comprises  heating  metal  tube  (1)  e.g. 
of  steel,  introducing  into  the  tube  (1)  a  melt  (3)  having  a 
temperature  below  melting  point  of the  metal  of  the  tube  and 
comprising  a  reactive  metal  e.g.  magnesium  and  cooling  the 
tube  (1)  and  the  melt  inside  it  to  solidify  the  melt  in  the  tube 
(1).  Wire-like  treatment  agent  itself  comprises  solidified  melt 
(11)  comprising  a  reactive  metal  encased  in  a  preformed  tube 
(1)  of  metal  of  higher  melting  point  than  that  of  the  reactive 
metal. 



The  i n v e n t i o n   c o n c e r n s ' m e t a l l u r g i c a l   t r e a t m e n t   a g e n t s ,  

in  p a r t i c u l a r   such  a g e n t s   in  w i r e - l i k e   form,  and  t h e i r   m a n u f a c t u r e  

a n d  u s e .  

I t   i s .  we l l   known  t h a t   c e r t a i n   r e a c t i v e   m e t a l s ,   e . g .  

magnesium,  are   u s e f u l  f o r   t r e a t i n g   molten  m e t a l s ,   e .g .   i ron   and  

s t e e l ,   to  produce  e f f e c t s   such  as  d e o x i d a t i o n ,   d e s u l p h u r i s a t i o n ,  

i n c l u s i o n   m o d i f i c a t i o n   and  n o d u l a r i s a t i o n .   The  r e a c t i v e   me ta l s   a r e  

g e n e r a l l y   of  r e l a t i v e l y   low  me l t i ng   poin t   in  the  sense  t h a t   t h e i r  

me l t i ng   p o i n t s  a r e   s u b s t a n t i a l l y   lower  than  the  t e m p e r a t u r e s   o f  

the   m e t a l l i c   mel ts   to  b e  t r e a t e d   and  the  b o i l i n g   po in t   may  a lso   be  

below  the  t e m p e r a t u r e   of  the  melt  to  be  t r e a t e d .   These  f a c t o r s   and 

the  r e a c t i v i t y  o f   t h e  r e a c t i v e   me ta l s   c r e a t e   problems  in  making  and  

us ing  t r e a t m e n t  a g e n t s   compr i s ing   the  m e t a l s .  

Numerous  p r o p o s a l s   have  been  made  c o n c e r n i n g   t e m p o r a r i l y  

p r o t e c t i n g   the  r e a c t i v e   metal   by  p r o v i d i n g   i t   w i t h i n   a  c o n t a i n e r  

t h a t ,   in  use,  pe rmi t s   r e l e a s e   of  the  r e a c t i v e   me ta l .   In  p a r t i c u l a r  

i t   has  been  proposed   to  sheath   the  r e a c t i v e   metal   with  a  n o n - r e a c t i v e  

metal  of  h i g h e r   m e l t i n g   point   to  y ie ld   a  w i r e - l i k e   p roduc t   and  t o  

conduct  the  t r e a t m e n t   by  f eed ing   the  w i r e - l i k e   p roduc t   in to   t h e  

m e t a l l i c   melt  to  be  t r e a t e d .   One  such  p roposa l   is  d e s c r i b e d   i n  

U.S.  pa t en t   s p e c i f i c a t i o n   3915693  which  d i s c l o s e s ,   fo r   example ,  

a  s t e e l   tube  f i l l e d   with  c a l c i u m - s i l i c o n   powder  and  a luminium  powder .  

Af te r   the  tube  has  been  f i l l e d ,   i t   is  said  t ha t   the  tube  may  be 



drawn  to  a  d e s i r e d   s m a l l e r   d i a m e t e r .   Mention  is  made  of  f i l l i n g  

the  t ube   by  e v a c u a t i n g   i t   of  gas  and  p e r m i t t i n g   i t   to  f i l l   w i t h  

the  powder  by  s u c t i o n .   Ano the r   such  p roposa l   i s   d e s c r i b e d   in  U . S .  

p a t e n t   s p e c i f i c a t i o n   4134196  which  d i s c l o s e s ,   fo r   e x a n p l e ,   e x t r u d i n g  

p a r t i c u l a t e   magnesium  as  a  wi re   and  enve lop ing   i t   in  s t e e l   t a p e  

a l i g n e d   with  the  ax i s   of  the   w i r e ,   one  edge  of  t h e  t a p e   being  t i g h t l y  

f o l d e d   over   t he   o t h e r .  

The  known  w i r e - l i k e   t r e a t m e n t   agen t s   a l l   have  one  or  more  

d i s a d v a n t a g e s   r e g a r d i n g  t h e i r   m a n u f a c t u r e   a n d / o r   u s e .  

Accord ing   to  one  a s p e c t   of  the  i n v e n t i o n   a  method  of  mak ing  

a  w i r e - l i k e   t r e a t m e n t   agent   f o r   meta l   mel ts   compr i se s   h e a t i n g   a  

m e t a l l i c   t u b e ,   i n t r o d u c i n g   in to   the   tube  a  melt   hav ing   a  t e m p e r a t u r e  

below  the  m e l t i n g   p o i n t   of  the   me ta l   of  the  t u b e  a n d   c o m p r i s i n g   a  

r e a c t i v e   me ta l   and  c a u s i n g  o r   a l l o w i n g   the   tube   a n d  m e l t   so  to  c o o l  

t h a t   the   melt   s o l i d i f i e s   in  the  t u b e .  

The  method  of  the   i n v e n t i o n   has  the   a d v a n t a g e   of  n o t  

r e q u i r i n g   the   r e a c t i v e   me ta l   used  to  be  i n i t i a l l y   in  any  p a r t i c u l a r  

form.  In  the   i n v e n t i o n   the  melt   i n t r o d u c e d   in to   the   tube   may  be  

made  by  m e l t i n g ,   f o r   example,   magnesium  in  ingot   form.  Such  r e a c t i v e  

me ta l s   as  ca l c ium  and  magnesium  when  in  p a r t i c u l a t e   form  a r e  

hazardous   to  handle   and  t r a n s p o r t   and  tend  to  become  c o n t a m i n a t e d  

by  r e a c t i o n   wi th   a t m o s p h e r i c   oxygen  and  m o i s t u r e .   Moreover   i t -  i s  

d i f f i c u l t   to  f i l l   r e l a t i v e l y   long  and  narrow  preformed  t u b e s   w i t h  

p a r t i c u l a t e   m a t e r i a l   and  if  i n i t i a l l y   a  r e l a t i v e l y   s h o r t   and  w i d e  

tube  is  f i l l e d   with  the   p a r t i c u l a t e   m a t e r i a l   and  is  then  drawn  t o  

a  d e s i r e d   s m a l l e r   d i a m e t e r ,   the  drawing  c o n s t i t u t e s   an  a d d i t i o n a l  

m a n u f a c t u r i n g   s t ep .   Also,   any  method  of  p r o v i d i n g   a  t ube   f i l l e d   w i t h  

p a r t i c u l a t e   m a t e r i a l   t ends   to  r e s u l t   in  the  m a t e r i a l   being  r e l a t i v e l y  

l o o s e l y   packed  and  in  non-un i fo rm  pack ing .   By  use  of  the   method  o f  

the  i n v e n t i o n   a  r e l a t i v e l y   long  and  narrow  tube  can  be  c o m p l e t e l y  

and  u n i f o r m l y   f i l l e d   and  w i thou t   any  need  f o r   a  drawing  o p e r a t i o n .  



The  method   of  the  i n v e n t i o n   has  a  p a r t i c u l a r   a d v a n t a g e  

over   any  method  i n v o l v i n g   forming  a  tube  around  the  d e s i r e d   c o n t e n t s  

in  t h a t   a  p r e f o r m e d   tube  is  used  and  so  t h e r e   is   no  need  f o r   e q u i p m e n t  

to  f o r m  t h e   tube -  a round   t h e   c o n t e n t s .   F u r t h e r m o r e ,   if  a  tube  i s  

formed  around  p a r t i c u l a t e   m a t e r i a l   t h e r e   is  a  r i s k  t h a t   a i r   and  

m o i s t u r e   may  be  t r a p p e d   in  the  p r o d u c t   whereas   t h i s   can  be  a v o i d e d  

in  the   method  of  the   i n v e n t i o n .  

The  m e t h o d  o f   the  i n v e n t i o n   has  a  y e t  f u r t h e r   a d v a n t a g e  

over   any  method  i n v o l v i n g   using  a  s t r i p   of  metal   to  form  a  t u b e  

around  the  d e s i r e d   c o n t e n t s ,   in  t h a t   any  such  method  means  t h a t  

the  m a t t e r   fo rming   the  t ube   must  have  one  or  more  j o i n s ,   e .g.   a 

l o n g i t u d i n a l   j o i n ,   and  p o s s i b l y   a l so   a n  o v e r l a p p e d   p o r t i o n .   A 

j o i n   is  a  p o t e n t i a l   weakness  t h a t   in  use  of  the  p roduc t   could  g i v e  

r i s e   t o   p r e m a t u r e   and  non-un i fo rm  r e l e a s e   of  the   r e a c t i v e   m e t a l  

and  an  o v e r l a p p e d   p o r t i o n ,   because   of  the   i n c r e a s e d   t h i c k n e s s   o f  

the  tube   in  the  area   of  o v e r l a p ,   is  a l so   l i a b l e   to  give  r i s e   t o  

n o n - u n i f o r m   r e l e a s e   of  the   r e a c t i v e   me ta l .   These  d i s a d v a n t a g e s   a r e  

avoided   by  the  use  of  a  preformed  tube  in  the   method  of  the  i n v e n t i o n .  

In  the  method  of  the  i n v e n t i o n   the  tube  is  p r e f e r a b l y  

heated   to  a  t e m p e r a t u r e   in  the  range  of  150°C  below  the  m e l t i n g  

po in t   of  the   m a t t e r   to  be  i n t r o d u c e d   into  the   tube  to  1500C  above  

t h a t   m e l t i n g   p o i n t .   The  hea t ing   is  p r e f e r a b l y   m a i n t a i n e d   t h r o u g h o u t  

the   i n t r o d u c t i o n  o f   the   melt  into  the   tube .   The  tube  is  not  h e a t e d  

to  a  t e m p e r a t u r e   as  high  as  the  b o i l i n g   po in t   of  the  m e l t .  

The  hea t i ng   of  the  tube  can  be  e f f e c t e d   by  pass ing   an  

e l e c t r i c   c u r r e n t   through  i t   and  i n s t e a d   of,   or  in  a d d i t i o n   to  t h i s ,  

h e a t i n g   of  the   tube  may  be  ach ieved   by  i n d u c t i o n   and/or   in  an  oven .  

The  hea t ing   of  the  tube  se rves   to  prevent   p r e m a t u r e  

s o l i d i f i c a t i o n   of  the  melt  in  the  tube  and  a c h i e v i n g   t h i s   o b j e c t  

can  be  f u r t h e r   a ided  by  hea t ing   the  melt  to  be  i n t r o d u c e d   into  t h e  



t u b e  t o   a  t e m p e r a t u r e   above  the   m e l t i n g   p o i n t   of.  i t s   i n g r e d i e n t ( s ) .  

T h e   i n t r o d u c t i o n  o f   the  mel t   i n to   the   tube  is  p r e f e r a b l y  

a c h i e v e d  b y   c o n n e c t i n g   one  end  o f  t h e   t u b e   to  a  s u p p l y   of  the   m e l t  

t o   b e  i n t r o d u c e d   and  a p p l y i n g  a  v a c u u m   to  the   o t h e r   end  of  the   t u b e .  

A l t e r n a t i v e l y ,  o r   in   a d d i t i o n ,   the   mel t   may  be  f o r c e d   in to   the   t u b e  

by  an  a p p l i e d   p r e s s u r e   of  i n e r t   gas.   In  any  even t ,   the   i n t r o d u c t i o n  

of  the   me l t   i n to   t h e  t u b e   can  be  a ided   by  use  of  a  s i p h o n i n g   e f f e c t . .  

By  means  of  t h e   method  the   p r o d u c t   can  be  produced  in  very  l o n g  

c o n t i n u o u s  l e n g t h s   e .g .   500  m .  

The  tube  is  p r e f e r a b l y   of  i r o n   o r   s t e e l   i f   the   t r e a t m e n t  

a g e n t  - i s   f o r  t r e a t m e n t   of  f e r r o u s   m e t a l s .   The  d i a m e t e r  o f   the  t u b e  

i s  p r e f e r a b l y   1  t o   20  m m ,  e s p e c i a l l y   5  to.  15  mm,  and  i t s   w a l l  

t h i c k n e s s   0.05  to  3  mm,   e s p e c i a l l y   0.1  to  1 mm.  I t   is  p a r t i c u l a r l y  

p r e f e r r e d  t h a t   t he   m e l t  i n t r o d u c e d  i n t o   t he   tube   shou ld   c o n t a i n   o r  

c o n s i s t   o f  m a g n e s i u m  o r  a   magnesium  a l l o y .  

When  a  w i r e - l i k e   p r o d u c t   in  the   form  of  magnesium  in  a 

s t e e l   tube  is  i n t r o d u c e d   in to   a  f e r r o u s   meta l   melt   at  a  t e m p e r a t u r e  

of  say  1350°C  a  l a y e r   of  the   melt   s o l i d i f i e s   around  the   w i r e - l i k e  

p roduc t   and  the   t e m p e r a t u r e   of  the   s u r f a c e   of  the   s t e e l   tube   i t s e l f  

may  be  only  about   1200°C  but  t h i s   is  in  the   range  in  which  magnes ium 

has  a  s u b s t a n t i a l   vapour   p r e s s u r e .   Depending  on  a  number  of  v a r i a b l e s ,  

an  e x p l o s i v e   p r e s s u r e   may  develop  w i t h i n   the  s t e e l   t u b e  a n d   b u b b l e s  

of  magnesium  vapour   may  r i s e   too  q u i c k l y   t h r o u g h   the  f e r r o u s   m e t a l  

melt   and  cause  s p l a s h e s   of  t h i s   melt  and  burn  on  the  s u r f a c e   a n d  

cause  was tage   of  magnesium.  Also,  p i e c e s   of  the  w i r e - l i k e   p r o d u c t  

may  become  broken  off  and  f l o a t   up  and  burn  on  the  s u r f a c e ,   a g a i n  

c a u s i n g   was t age   of  magnesium.  

If  a  w i r e - l i k e   product   of  the   i n v e n t i o n   is  to  be  used  i n  

c i r c u m s t a n c e s   where  the  u n d e s i r a b l e   phenomena  ment ioned   above  m i g h t  

tend  to  occur ,   i t   is  p r e f e r r e d   to  p roduce   in  the  p r o d u c t ,   a f t e r   t h e  

tube  has  been  f i l l e d   with  the  s o l i d i f i e d   melt  compr i s ing   a  r e a c t i v e  



m e t a l ,   a  number  of  holes   in  the  t u b e ,   t h e s e   holes   being  u n i f o r m l y  

d i s p o s e d   around  the  tube  a n d  a l o n g   i t s   l e n g t h .   By  t h i s   means  a 

d e s i r a b l e   c o n t r o l l e d   r e l e a s e   of  the   c o n t e n t s   of  the  tube   can  be  

a c h i e v e d .   T h e  h o l e s ,   which may  be  g e n e r a l l y   c i r c u l a r ,   p r e f e r a b l y  

have  a  s i z e  i n   the  r a n g e  o f  0 . 1   t σ  2   mm.  The  holes   may  be  p r o d u c e d  

by,  f o r   example,   p a s s i n g  t h e   f i l l e d   tube   between  one  or   more  p a i r s  

of  sp iked   r o l l e r s .   A  l u b r i c a n t   may  be  a p p l i e d   to  the  tube   i n  

c o n n e c t i o n  w i t h   the   making  of  the  holes   and  an  o i l y   f i l m   may  r e m a i n  

and  se rve   to  p r o t e c t   the  r e a c t i v e   me ta l ,   exposed  at  the  ho l e s ,   f r o m  

a t m o s p h e r i c   a t t a c k .   In  a n y  e v e n t ,   a f t e r   the  holes   have  been  f o r m e d ,  

they  can  b e  c l o s e d   w i t h  a   m a t e r i a l   which  is  r e a d i l y   removed  in  u s e  

.  but  s e r v e s  t o   p r e v e n t   access   of  oxygen  and  m o i s t u r e .   O i l s   and  waxes  

are  s u i t a b l e   m a t e r i a l s   f o r   t h i s   p u r p o s e .  

To  c o n t r o l   the  r a t e   of  v a p o r i s a t i o n   of  r e a c t i v e   m e t a l  

w i th in   the  tube ,   the  tube  may  be  given  a  porous  i n t e r n a l   c o a t i n g  

of  r e f r a c t o r y   m a t e r i a l   be fo re   i t   is  f i l l e d   with  the  melt   c o m p r i s i n g  

the  r e a c t i v e   me ta l .   The  r e f r a c t o r y   c o a t i n g   i f   p r e s e n t   p r e f e r a b l y  

compr i ses   one  or  more  of  carbon,   z i r c o n i a ,   a lumina  and  m a g n e s i a .  

F u r t h e r m o r e ,   be fo re   the  tube  is  f i l l e d   with  the  mel t ,   i t   may  be  

given  an  i n t e r n a l   c o a t i n g   of  a n o t h e r   metal   d e s i r e d   to  a ch i eve   an  

a d d i t i o n a l   m e t a l l u r g i c a l   r e a c t i o n   when  t h e   p roduc t   is  used.   Examples  

of  me ta l s   f o r   p r o v i d i n g   such  a  c o a t i n g   i n c l u d e   a luminium,  c e r i u m ,  

z i r con ium,   t i t a n i u m ,   columbium,  s i l i c o n   and  l e a d .  

For  t r e a t m e n t   of  metal   me l t s   having  very  high  t e m p e r a t u r e s  

e.g.   s t e e l   melts   w i t h  p r o d u c t s   of  the  i n v e n t i o n   c o n t a i n i n g   v o l a t i l e  

r e a c t i v e   meta l s   such  as  magnesium  it   can  be  d e s i r a b l e   to  reduce  t h e  

vapour   p r e s s u r e   of  the  m a t t e r   w i t h i n   the  tube .   For  t h i s   purpose  i t  

is  p r e f e r r e d   to  use  any  magnesium  or  o the r   h ighly   v o l a t i l e   metal  i n  

the  tube  in  the  form  of  an  a l l o y   or  mixture   with  a n o t h e r   metal  o r  

o t h e r   s u b s t a n c e .   Examples  of  s u i t a b l e   m a t e r i a l s   to  p rov ide   t h e  

c o n t e n t s   of  the  tube  inc lude   magnes ium-ca lc ium,   m a g n e s i u m - z i r c o n i u m  

and  magnes ium-n icke l   a l l o y s   and  mix tu re s   of  magnesium  with  a lumin ium 



or  compounds ,  e .g .   c a r b i d e s ,   of  m e t a l s   such  a s -  c a l c i u m .  

In  a d d i t i o n   to  t h e  m e t h o d ,   the  w i r e - l i k e   p r o d u c t s   t h e m s e l v e s  

a r e  a n   a s p e c t   of  t he   i n v e n t i o n .   Thus.,  a c c o r d i n g  t o   the  i n v e n t i o n   a  

w i r e - l i k e   p roduc t   f o r   i n t r o d u c i n g   a  t r e a t m e n t   agent   compr i s ing   a  
r e a c t i v e   m e t a l  i n t o   a  m e t a l  m e l t   c o m p r i s e s   a  s o l i d i f i e d   melt   c o m p r i s i n g  

a  r e a c t i v e .  m e t a l   encased   in  a  p re fo rmed   tube   of  meta l   of  h i g h e r  

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

of  the  p r o d u c t   are  as  d e s c r i b e d  a b o v e .  

A  yet   f u r t h e r  a s p e c t   of  the  i n v e n t i o n   compr ises   t r e a t i n g  

a  melt   of  metal   by  f e e d i n g   into  the  mel t   a  p r o d u c t   of  the  i n v e n t i o n .  

The  purpose   of  the  t r e a t m e n t   may  be  to  e f f e c t   one  or  more  o f  

d e s u l p h u r i s a t i o n ,   d e o x i d a t i o n ,   i n c l u s i o n   m o d i f i c a t i o n  a n d   n o d u l a r -  

i s a t i o n .   The  p r o d u c t   of  the  i n v e n t i o n   is  e s p e c i a l l y   u se fu l   f o r  

t r e a t m e n t   of  f e r r o u s   m e t a l s ,   p a r t i c u l a r l y   i r o n .   A  l eng th   of  t h e  

w i r e - l i k e   p roduc t   may  be  fed  c o n t i n u o u s l y   in to   the  metal   melt  t o  

be  t r e a t e d   and  the  f e e d i n g   r a t e   can  r e a d i l y   be  v a r i e d   or  o t h e r w i s e  

c o n t r o l l e d .   The  w i r e - l i k e   p roduc t   may  be  fed  in to   the  melt  t h r o u g h  

a  r e f r a c t o r y   tube ,   the   o u t l e t   from  which  may  be  beneath   the  s u r f a c e  

of  the  me l t ,   or   the  p roduc t   may  be  fed  d i r e c t l y   in to   the  mel t ,   i n  

which  case  the  p r o d u c t   must  be  s u f f i c i e n t l y   r i g i d   t h a t   i t   can  be 

fed  well   below  the  s u r f a c e   of  the  melt   and  the  ca s ing   must  be  such  

t h a t   the  p roduc t   does  not  d i s i n t e g r a t e   u n t i l   a  s u f f i c i e n t   depth  be low 

the  s u r f a c e   of  the  melt   is  r e a c h e d .  

The  i n v e n t i o n   is  f u r t h e r   d e s c r i b e d   with  r e f e r e n c e   to  t h e  

accompanying  d iag rammat ic   drawings  in  w h i c h :  

F igure   1  is  a  diagram  showing  a p p a r a t u s   f o r  e f f e c t i n g  

the  method  of  the  i n v e n t i o n ,  

F igure   2  is  a  view  of  one  end  and  s ide   of  a  p o r t i o n  

of  a  p roduc t   of  the  i n v e n t i o n   and  

Figure   3  is  an  en l a rged   view  of  the  end  of  the  p r o d u c t  

as  in  F igure   2.  



R e f e r r i n g ;   t o   F igu re   1 ,   a.  c o i l e d   l eng th   of  s t e e l   tube  1 

comnunica tes   a t   one  end  with  an  a n g l e d   m e t a l   pipe  2,  the  f r e e   end  

of  which  dips  below  the   s u r f a c e   o f  m o l t e n   magnesium  3  c o n t a i n e d   i n  

a  meta l   v e s s e l   4.  The  end  of   t h e   tube  1  remote  from  the   v e s s e l   4 

o p e n s  i n t o   a  c h a m b e r   5  p r o v i d e d   wi th   a  s u c t i o n   pump  V  f o r   a p p l y i n g  

a  vacuum. 

A  source   o f   e l e c t r i c   d i r e c t   c u r r e n t   6  i s   connec ted   by  a  

lead  7  to  t h e  m e t a l   v e s s e l   4  and  by  a  l e a d  8 ,   via  an  a d j u s t a b l e  

r e s i s t a n c e   9,  to   the  end  o f  t h e   pipe  2  remote  from  the  v e s s e l   4 .  

The  tube   1  is  p o s i t i o n e d   i n   art  oven  10  f o r   hea t ing   the  t u b e .  

To  o p e r a t e   the  a p p a r a t u s   of  F igure   1,  m a g n e s i u m  i n g o t s  

are  m e l t e d  t o   p rov ide   the   melt   3.  The  tube  1  is  heated  in  t h e  

oven  10  to  a  t e m p e r a t u r e   of  about   the   m e l t i n g   p o i n t   of  magnes ium.  

E l e c t r i c   d i r e c t  c u r r e n t   from  the  source   6  is  passed  through  t h e  

lead  8,  the  a d j u s t a b l e   r e s i s t a n c e   9,  the   pipe  2,  the  melt  3  (which  

is  e l e c t r i c a l l y   c o n d u c t i v e )   and  the  lead   7  and  se rves   to  keep  t h e  

melt   3  molten  a n d  t o   heat  the   pipe  2  to  a  t e m p e r a t u r e   of  about  t h e  

me l t ing   po in t   of  magnesium.  The  t e m p e r a t u r e   of  the  tube  1  is  m a i n -  

t a i n e d   and  vacuum  a p p l i e d   by  means  of  the  pump  V  to  f i l l   the  tube  1 

with  molten  magnesium.  The  h e a t i n g   of  the   tube  1  is  then  d i s c o n t i n u e d  

and  the  tube  and  melt   a l lowed   to  cool  and  the  magnes ium  t h e r e b y  

caused  to  s o l i d i f y   in  the   t u b e ,   which  is  then  d i s c o n n e c t e d   from  t h e  

ang led   pipe  2  and  chamber  5.  The  use  of  the  chamber  5  f a c i l i t a t e s  .  

comple t e ly   f i l l i n g   the  tube  1  with  the   melt  wi thout   any  r i s k   of  any  

of  the  melt   being  drawn  in to   the  pump. 

R e f e r r i n g   to  F igu re s   2  and  3,  the  w i r e - l i k e   product   o f  

which  F igures   2  shows  merely   a  shor t   l eng th   comprises   a  p r e f o r m e d  

s t e e l   tube  1  and  w i th in   t h a t   a  core  11  of  s o l i d i f i e d   molten  magnesium.  

Through  the  s t e e l   tube  1  are  un i fo rmly   d i s t r i b u t e d   holes  12.  The 

product   can  be  made  by  f i r s t   hea t i ng   the  s t ee l   tube  (having  no  h o l e s )  

to  a  t e m p e r a t u r e   of  about  the  me l t i ng   point   of  magnesium,  i n t r o d u c i n g  



molten   magnesium  in to   the  t ube   and  a l l o w i n g   i t   to  s o l i d i f y   t h e r e  

and  then  moving  the   tube  t h r o u g h   a  d e v i c e   to  c r e a t e  t h e   holes   12 .  



1.  A  method  of  making  a  w i r e - l i k e   t r e a t m e n t   agent   f o r   m o l t e n  

meta l   c h a r a c t e r i s e d   by  h e a t i n g   a  m e t a l l i c   tube   ( 1 ) , i n t r o d u c i n g  

into  the  tube   ( 1 )   a  m e l t   (3) _  h a v i n g   a  t e m p e r a t u r e   below  the  m e l t i n g  

p o i n t   of  t h e  m e t a l   of  the  t u b e  a n d   compr i s ing   a  r e a c t i v e   meta l   and  

caus ing   or  a l l o w i n g   the  tube   (1)  and  melt  so  t o  c o o l . t h a t  t h e   m e l t  

s o l i d i f i e s   in  t h e ' t u b e   (1) . .  

2.  A  method  a c c o r d i n g   t o  c l a i m  1  i n   which  the  tube  (1)  i s  

.heated  to  a  t e m p e r a t u r e   in  the  r ange   of  150°C  below  the  m e l t i n g  

po in t   of  the   m a t t e r   to  be  i n t r o d u c e d   into  the  tube  (1)  to  150°C 

above  t h a t   m e l t i n g   p o i n t .  

3.  A  method  a cco rd ing   to  c la im  1  or   c l a i m  2   in  which  t h e  

melt  (3)  is  i n t r o d u c e d   in to   tube  (1)  by  c o n n e c t i n g   one  end  of  t h e  

tube  (1)  to  a  supply  of  the   melt  (3)  to  be  i n t r o d u c e d   and  a p p l y i n g  

a  vacuum  to  the  o t h e r   end  of  the  t u b e .  

4.  A  method  a c c o r d i n g   to  any  of  claims  1  to  3  in  w h i c h ,  

a f t e r   the  melt   has  s o l i d i f i e d   in  the  tube  ( 1 ) , h o l e s   (12)  are  f o r m e d  

in  the  tube  (1)  un i formly   d i sposed   around  the  tube  (1)  and  a l o n g  

i t s   l e n g t h .  

5.  A  w i r e - l i k e   t r e a t m e n t   a g e n t ,   fo r   molten  me ta l ,   c o m p r i s i n g  

a  metal  shea th   (1)  around  a  r e a c t i v e   metal  (11)  of  lower  m e l t i n g  

poin t   c h a r a c t e r i s e d   in  t ha t   the  shea th   (1)  i s  a   preformed  tube  (1) 

and  the  r e a c t i v e   metal  (11)  is  p r e s e n t   in  a  melt  s o l i d i f i e d   i n s i d e  

the  tube  ( 1 ) .  

6.  A  t r e a t m e n t   agent  a c c o r d i n g   to  claim  5  in  which  the  t u b e  

(1)  is  of  s t e e l   and  the  r e a c t i v e   metal   (11)  is  magnesium  or  a  magnesium 

a l l o y .  



7.  A  t r e a t m e n t   agent   a c c o r d i n g   to  c la im  5  or  c la im  6  i n  

which  the   d i a m e t e r   of  the   t ube   (1)  is  from  5  to  15  mm  and  i t s   w a l l  

t h i c k n e s s   is  from  0.1  to  1  mm. 

B.  A  t r e a t m e n t   a g e n t   a c c o r d i n g   to  any  of  c l a ims   5  to  7  i n  

which  t h e r e   are   holes   (12)  u n i f o r m l y   d i s p o s e d   a round   the  tube  (1)  

and  a long  i t s   l e n g t h .  

9.  A  t r e a t m e n t   agent   a c c o r d i n g   to  c la im  8  in  which  the   h o l e s  

have  a  s i z e   in  the  r ange   of  0.1  to  2  mm. 
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