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@  Wound  Iron  core. 

A  wound  iron  core  formed  by  winding  a  thin  strip  of  a  soft 
magnetic  alloy  into  a  triodal  form,  characterized  in  that  a  Co- 
base  amorphous  magnetic  alloy  is  used  as  the  thin  strip  and 
that  the  thin  strip  is  annealed  in  a  magnetic  field  in  the  direction 
of  excitation,  so  that  the  core  exhibits  a  rectangle  ratio  Br/B10 
of  85%  or  higher  in  D.C.  hysteresis  curve.  The  Co-base 
amorphous  magnetic  alloy  has  a  composition  substantially  ex- 
pressed  by:  Co100-a-bXaYb  where  X  represents  one,  two  or 
more  elements  selected  from  a  group  consisting  of  Ti,  V,  Cr, 
Mn,  Fe,  Ni,  Zr,  Nb,  Mo,  Ru,  Hf,  Ta,  W,  Y,  Ce,  Pr,  Nd,  Sm,  Eu,  Gd, 
Tb  and  Dy,  while  Y  represents  one,  two  or  more  elements  se- 
lected  from  a  group  consisting  of  B,  C,  Al,  Si,  P  and  Ge,  and 
wherein  the  following  conditions  are  met:  0@  a  @15  (atom%) 
and  14@  b  @30  (atom%). 



BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  wound  i r o n  

c o r e   made  of  a  C o - b a s e   a m o r p h o u s   a l l o y   and  e x h i b i t i n g   a  

r e c t a n g u l a r   h y s t e r e s i s   p r o p e r t y ,   as  w e l l   as  a  s u p e r i o r  

s o f t   m a g n e t i c   p r o p e r t y .  

Wound  i r o n   c o r e s   made  o f ,   f o r   e x a m p l e ,   a n i -  

s o t r o p i c   50%  Ni  p e r m a l l o y ,   s u p e r m a l l o y ,   d i r e c t i o n a l  

s i l i c o n   s t e e l   or  t he   l i k e   m a t e r i a l   a r e   f i n d i n g   use   i n  

m a g n e t i c   p h a s e   s h i f t e r s ,   m a g n e t i c   a m p l i f i e r s ,   D . C .  

c u r r e n t   d e t e c t o r s ,   m a g n e t i c   m o d u l a t o r s   and  n o w a d a y s   i n  

S.  W and   R  of  m a g n e t i c   a m p l i f i e r   c o n t r o l   s y s t e m .   As  i s  

w e l l   k n o w n ,   t h e s e   c o n v e n t i o n a l   wound  i r o n   c o r e s   h a v e   a  

l a r g e   r e c t a n g l e   r a t i o   B r / B 1 0   in  t h e   B-H  h y s t e r e s i s  

c u r v e .   R e c e n t l y ,   h o w e v e r ,   t h e r e   is   an  i n c r e a s i n g   d e m a n d  

f o r   a  wound  i r o n   c o r e   w h i c h   e x h i b i t s   n o t   o n l y   a  l a r g e  

r e c t a n g l e   r a t i o   B r / B 1 0   b u t   a l s o   a  s m a l l   c o e r c i v e   f o r c e  

H c .  

In  S.  W and   R  of  m a g n e t i c   a m p l i f i e r   c o n t r o l  

s y s t e m ,   t h e   wound  i r o n   c o r e   is   u s e d   a t   a  h i g h   f r e q u e n c y  

of  an  o r d e r   of  s e v e r a l   t e n s   of  k i l o h e r t z   (KHz)  o r  

h i g h e r .   The  50%  Ni  p e r m a l l o y ,   w h i c h   i s   one  of  t h e   c o n -  

v e n t i o n a l l y   u s e d   m a t e r i a l s ,   e x h i b i t s   a  c o e r c i v e   f o r c e   Hc 

w h i c h   is   as  l a r g e   as  0 .1   Oe  to  c a u s e   a  l a r g e   l o s s   in  t h e  

c o r e   r e s u l t i n g   in  a  l a r g e   h e a t   g e n e r a t i o n .   T h i s   g i v e s   a  



r i s e   to  a  demand   f o r   a  wound  i r o n   c o r e   h a v i n g   a  r e c -  

t a n g l e   r a t i o   B r / B 1 0   e q u i v a l e n t   to  t h a t   of  t he   50%  Ni  p e r -  

m a l l o y   and  a  c o e r c i v e   f o r c e   Hc  s m a l l e r   t h a n   t h a t   of  t h e  

s a m e .  

Among  t h e   wound  i r o n   c o r e s   u s e d   h i t h e r t o ,   t h e  

c o r e   of   p e r m a l l o y   s y s t e m   s u c h   as  of  50%  Ni  p e r m a l l o y ,  

s u p e r m a l l o y   and  so  f o r t h   has   a  h i g h   s e n s i t i v i t y   t o  

s t r a i n   of  t h e   m a g n e t i c   m a t e r i a l ,   so  t h a t   t h e   m a g n e t i c  

p r o p e r t y   i s   d e t e r i o r a t e d   s e r i o u s l y   due  to  m e c h a n i c a l  

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

w i n d i n g   or   c o i l i n g   t h e r e b y   m a k i n g   i t   i m p o s s i b l e   t o  

a t t a i n   t h e   e x p e c t e d   p e r f o r m a n c e   of  t he   wound  i r o n   c o r e  

and  t h e   e l e c t r i c   b a l a n c e .   In  a d d i t i o n ,   t h e s e   c o n v e n -  

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

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

c e s s   h a v i n g   t h e   s t e p s   s u c h   as  m e l t i n g ,   i n g o t   m a k i n g ,   h o t  

r o l l i n g ,   p i c k l i n g ,   c o l d   r o l l i n g   and  so  f o r t h ,   so  t h a t  

t h e   p r o d u c t i o n   c o s t   i s   r a i s e d   u n e c o n o m i c a l l y .  

SUMMARY  OF  THE  INVENTION 

A c c o r d i n g l y ,   an  o b j e c t   of  t h e   i n v e n t i o n   is   t o  

p r o v i d e   a  l e s s - e x p e n s i v e   wound  i r o n   c o r e   h a v i n g   a  r e c -  

t a n g l e   r a t i o   B r / B I O   e q u i v a l e n t   to  t h a t   of  o r d i n a r i l y  

u s e d   50%  Ni  p e r m a l l o y   and  s m a l l e r   c o e r c i v e   f o r c e   t h a n  

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

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

r e s i s t a n c e ,   as  w e l l   as  e a s i n e s s   in  h e a t   t r e a t m e n t   f o r  



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

to  o v e r c o m e   t h e   a b o v e - d e s c r i b e d   p r o b l e m s   of  t he   p r i o r  

a r t .  

To  t h i s   e n d ,   a c c o r d i n g   to  t h e   i n v e n t i o n ,   a  

t h i n   s h e e t   of  C o - b a s e   a m o r p h o u s   a l l o y   is   u s e d   as  t h e  

t h i n   s h e e t   h a v i n g   h i g h   m a g n e t i c   p e r m e a b i l i t y   f o r   c o n s t i -  

t u t i n g   t h e   wound  i r o n   c o r e ,   and  t h i s   s h e e t   is   s u b j e c t e d  

to  an  a n n e a l i n g   in  a  m a g n e t i c   f i e l d   in  t h e   d i r e c t i o n   o f  

e x c i t a t i o n .  

Above  and  o t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n -  

t a g e s   of  t h e   i n v e n t i o n   w i l l   b e c o m e   c l e a r   f r o m   t h e  

f o l l o w i n g   d e s c r i p t i o n   of  t h e   p r e f e r r e d   e m b o d i m e n t   of  t h e  

i n v e n t i o n   t a k e n   in  c o n j u n c t i o n   w i t h   t h e   a t t a c h e d  

d r a w i n g .  

BRIEF  DESCRIPTION  OF  THE  DRAWING 

The  a t t a c h e d   s o l e   F i g u r e   s h o w s   a  D.C.   h y s t e r e -  

s i s   c u r v e   as  o b t a i n e d   w i t h   a  wound  i r o n   c o r e   of  t h e  

i n v e n t i o n   f o r m e d   f rom  a  C o - b a s e   a m o r p h o u s   a l l o y   s t r i p ,  

in  c o m p a r i s o n   w i t h   t h a t   e x h i b i t e d   by  a  wound  i r o n   c o r e  

made  f rom  a  c o n v e n t i o n a l   F e - b a s e   m a t e r i a l .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

G e n e r a l l y ,   a  C o - b a s e   a m o r p h o u s   a l l o y   e x h i b i t s  

a  m a g n e t o s t r i c t i o n   of  z e r o   or  s u b s t a n t i a l l y   z e r o   a n d ,  

h e n c e ,   a  s m a l l   m a g n e t i c   a n i s o t r o p y   in  t h e   q u e n c h e d  

s t a t e ,   w h i c h   in  t u r n   f a c i l i t a t e s   t h e   u n i f o r m   and  u n i -  



d i r e c t i o n a l   m a g n e t i z a t i o n   by  an  e x t e r n a l   m a g n e t i c   f i e l d  

d u r i n g   t h e   a n n e a l i n g   w h i c h   is  c o n d u c t e d   u n d e r   t h e  

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

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

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

s i s   p r o p e r t y   much  more  e a s i l y   t h a n   in  t he   c a s e   w h e r e  

an  a m o r p h o u s   F e - b a s e   a l l o y   w h i c h   t e n d s   to  e x h i b i t   a  

l a r g e   m a g n e t o s t r i c t i o n   i s   u s e d   as  t h e   m a t e r i a l .   T h e  

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

c o e r c i v e   f o r c e   down  to  a  l e v e l   b e l o w   1 / 1 0   of  t h a t   p r e -  

s e n t e d   by  o r d i n a r i l y   u s e d   50%  Ni  p e r m a l l o y   and  b e l o w   1 / 2  

of   t h a t   p r e s e n t e d   by  o r d i n a r i l y   u s e d   a m o r p h o u s   F e - b a s e  

a l l o y .  

H i t h e r t o ,   t he   C o - b a s e   a m o r p h o u s   a l l o y   has   b e e n  

u s e d   m a i n l y   as  t h e   m a t e r i a l   of  m a g n e t i c   h e a d s .   No  p r o -  

p o s a l   n o r   a t t e m p t   has   b e e n   made  up  to  now  as  to  t h e   u s e  

of   t h e   C o - b a s e   a m o r p h o u s   a l l o y   in  p l a c e   of  t h e   50%  N i  

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

r e a l i z i n g   a  r e c t a n g u l a r   h y s t e r e s i s   p r o p e r t y   t h r o u g h   a n  

a n n e a l i n g   in  a  m a g n e t i c   f i e l d   p a r a l l e l   to  t h e   d i r e c t i o n  

of  t h e   e x c i t i n g   c u r r e n t .  

The  p r e s e n t   i n v e n t o r s   have   f o u n d   t h a t   a  w o u n d  

i r o n   c o r e   s i m u l t a n e o u s l y   e x h i b i t i n g   a  l a r g e   v a l u e   of  t h e  

r e c t a n g l e   r a t i o   B r / B 1 0   and  a  low  c o e r c i v e   f o r c e   Hc  i s  

o b t a i n a b l e   by  a  p r o c e s s   w h i c h   has   t h e   s t e p s   of  p r e p a r i n g  

an  a m o r p h o u s   a l l o y   h a v i n g   a  c o m p o s i t i o n   e x p r e s s e d   b y  

C o 1 0 0 - a - a X a Y b ,   w h e r e   X  r e p r e s e n t s   o n e ,   two  or   more  e l e -  



m e n t s   s e l e c t e d   f rom  a  g r o u p   c o n s i s t i n g   of  T i ,   Zr ,   Hf ,   V ,  

Nb,  Ta,   Cr ,   Mo,  W,  Mn,  Fe,   N i ,   Ru,  Y,  Ce,  P r ,   Nd,  Sm,  

Eu,  Gd,  Tb  and  Dy,  w h i l e   Y  r e p r e s e n t s   o n e ,   two  or  m o r e  

e l e m e n t s   s e l e c t e d   f rom  a  g r o u p   c o n s i s t i n g   of  B,  C,  A l ,  

S i ,   P  and  Ge,  p a r t i c u l a r l y   an  a m o r p h o u s   a l l o y   s p e c i f i e d  

a b o v e   s a t i s f y i n g   t h e   c o n d i t i o n s   of  0  <   a  <   15  a n d  

1 4  <   b  <   30,   a n n e a l i n g   t he   a m o r p h o u s   a l l o y   in  a  m a g n e t i c  

f i e l d   a n d ,   a f t e r   a  c o o l i n g ,   w i n d i n g   t h e   a l l o y   i n t o   t h e  

f o r m   of  an  i r o n   c o r e .  

In  t h e   c o m p o s i t i o n   of  t he   a m o r p h o u s   a l l o y   u s e d  

in  t h e   i n v e n t i o n ,   t he   t o t a l   c o n t e n t   of  t h e   e l e m e n t   o r  

e l e m e n t s   Y  s e r v i n g   as  an  a m o r p h o u s   s t r u c t u r e   f o r m e r  

s h o u l d   r a n g e   b e t w e e n   14  and  30  a tom  %,  b e c a u s e   t h e  

a m o r p h o u s   s t r u c t u r e   c a n n o t   be  f o r m e d   when  t h e   Y  c o n t e n t  

i s   l e s s   t h a n   14  a t o m  %   and  when  t h e   same  is   30  a t o m  %   o r  

g r e a t e r .   M e t a l l o i d   or  s e m i m e t a l   e l e m e n t s   s u c h   as  C,  S i ,  

B,  P,  Ge  and  Al  a r e   known  as  e l e m e n t s   f o r   f o r m i n g  

a m o r p h o u s   s t r u c t u r e .   H o w e v e r ,   f o r   a t t a i n i n g   a  h i g h  

t h e r m a l   s t a b i l i t y   and  t o u g h n e s s ,   i t   is   p r e f e r r e d   to  u s e  

a  c o m b i n a t i o n   of  Si  and  B.  A l t h o u g h   t h e   e f f e c t   of  t h e  

i n v e n t i o n   is  n o t   a f f e c t e d   s e r i o u s l y   by  t h e   p r e s e n c e   o f  

C,  P,  Ge  or  A l ,   t he   c o n t e n t   of  s u c h   e l e m e n t s   is   p r e -  

f e r a b l y   n o t   g r e a t e r   t h a n   5  a tom  %.  When  a  s p e c i f i c a l l y  

h i g h   r e s i s t a n c e   to  e n v i r o n m e n t a l   c o n d i t i o n ,   e . g .   a  s p e -  

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

r e q u i r e d ,   t h e   B  c o n t e n t   s h o u l d   be  s e l e c t e d   to  be  n o t  

g r e a t e r   t h a n   10  a t o m  %   b u t   t h e   B  c o n t e n t   s h o u l d   n o t   b e  



r e d u c e d   down  b e l o w   7  a t o m  %   f o r   o t h e r w i s e   t h e   a m o r p h o u s  

s t r u c t u r e   w i l l   n o t   be  o b t a i n e d .   Any  Si  c o n t e n t   l e s s  

t h a n   10  a t o m   %  and  n o t   s m a l l e r   t h a n   20  a tom  %  is   n o t  

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

d e t e r i o r a t e   t h e   t h e r m a l   s t a b i l i t y   and  i n c r e a s e   t h e   c o e r -  

c i v e   f o r c e   u n d e s i r a b l y .  

The  c o n t e n t   of  t h e   e l e m e n t   X  w h i c h   s e r v e s   a s  

t h e   t r a n s i t i o n   m e t a l   e l e m e n t   s h o u l d   be  s e l e c t e d   to  b e  

n o t   g r e a t e r   t h a n   15  a tom  %,  b e c a u s e   X  c o n t e n t   a b o v e   15  % 

u n d e s i r a b l y   i n c r e a s e s   t h e   m a g n e t o s t r i c t i o n   As  to  a  l e v e l  

of   10  x  1 0   o r   g r e a t e r .   E l e m e n t s   o t h e r   t h a n   Fe,   Ni  a n d  

Mn,  when  a d d e d   by  an  a m o u n t   s m a l l e r   t h a n   15  a tom  %, 

r e d u c e s   t h e   m a g n e t o s t r i c t i o n   n e a r l y   to  z e r o   and  i m p r o v e s  

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

t a g e o u s l y .   The  e l e m e n t s   X,  p a r t i c u l a r l y   Ce,  P r ,   Nd,  Sm,  

Eu,  Gd,  Tb  and  Dy,  i m p r o v e s   t h e   h a r d n e s s   a n d ,   in  a d d i -  

t i o n ,   p r o v i d e s   a  h i g h e r   t h e r m a l   s t a b i l i t y   t h r o u g h  

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

The  e x p e c t e d   r e c t a n g u l a r   h y s t e r e s i s   p r o p e r t y  

can   be  o b t a i n e d   a l s o   when  t h e   C o - b a s e   a m o r p h o u s   a l l o y  

s t r i p   of  a b o v e - s p e c i f i e d   c o m p o s i t i o n   i s   a n n e a l e d   in  a  

m a g n e t i c   f i e l d   in  t h e   d i r e c t i o n   of  e x c i t a t i o n   w h i c h  

u s u a l l y   c o i n c i d e s   w i t h   t h e   l o n g i t u d i n a l   d i r e c t i o n   of  t h e  

s t r i p   f o l l o w e d   by  an  a n n e a l i n g   in  a  m a g n e t i c   f i e l d .  

A l t h o u g h   d i r e c t   e l e c t r i c   c u r r e n t   has   b e e n   u s e d   h i t h e r t o  

f o r   f o r m i n g   t h e   e x t e r n a l   m a g n e t i c   f i e l d   d u r i n g   t h e  

a n n e a l i n g ,   an  e f f e c t   a l m o s t   e q u i v a l e n t   to  t h a t   p r o d u c e d  



by  t h e   d i r e c t   e l e c t r i c   c u r r e n t   is   o b t a i n a b l e   when  a n  

e l e c t r i c   c u r r e n t   o b t a i n e d   by  a  h a l f - w a v e   r e c t i f i c a t i o n  

or   e v e n   a l t e r n a t i n g   c u r r e n t   ( c o m m e r c i a l   f r e q u e n c y )   i s  

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

The  a d v a n t a g e   of  t h e   i n v e n t i o n   w i l l   be  f u l l y  

r e a l i z e d   f r o m   t h e   f o l l o w i n g   d e s c r i p t i o n   of  e x a m p l e .  

E x a m p l e   1 

A  C o - b a s e   a m o r p h o u s   a l l o y   s t r i p   of  55  mm  w i d e  

was  p r e p a r e d   to  have   a  c o m p o s i t i o n   e x p r e s s e d   b y  

( C o 0 . 9 4 F e 0 . 0 6 ) 7 6 . 5 S i 1 4 B 9 . 5 .   The  s t r i p   was  wound  i n  a  

s u b s t a n t i a l l y   t r o i d a l   fo rm  i n t o   a  wound  i r o n   c o r e   h a v i n g  

an  o u t s i d e   d i a m e t e r   of  35  mm  and  an  i n s i d e   d i a m e t e r   o f  

25  mm.  The  wound  i r o n   c o r e   was  s u b j e c t e d   to  a n  

a n n e a l i n g   w h i c h   was  c o n d u c t e d   a t   320°C  f o r   1  h o u r   in  a  

c i r c u m f e r e n t i a l l y   d i r e c t e d   m a g n e t i c   f i e l d   of  50  Oe.  T h e  

p r o p e r t i e s   of  t he   t h u s   p r o d u c e d   wound  i r o n   c o r e   a r e  

shown  in  T a b l e   1  and  F i g .   1  in  c o m p a r i s o n   w i t h   t h o s e   o f  

wound  i r o n   c o r e s   p r o d u c e d   f r o m   c o n v e n t i o n a l l y   u s e d   50  % 

Ni  p e r m a l l o y   and  s u p e r m a l l o y .   The  wound  i r o n   c o r e   o f  

F e - b a s e   a m o r p h o u s   a l l o y   a p p e a r i n g   in  T a b l e   1  a n d  

F i g .   1  was  made  f rom  an  a l l o y   h a v i n g   a  c o m p o s i t i o n  

e x p r e s s e d   by  F e 7 1 N i 1 0 S i 1 0 B 9  a n d   had  b e e n   s u b j e c t e d   to  a n  

o p t i m u m   a n n e a l i n g   c o n d u c t e d   in  a  m a g n e t i c   f i e l d   of  50  Oe 

as  in  t h e   c a s e   of  t he   i r o n   c o r e   of  t h e   i n v e n t i o n .  





From  T a b l e   1,  i t   w i l l   be  s e e n   t h a t   t h e   w o u n d  

i r o n   c o r e   of  t he   i n v e n t i o n   f o r m e d   f rom  C o - b a s e   a m o r p h o u s  

a l l o y   e x h i b i t s   a  s u p e r i o r   r e c t a n g l e   r a t i o   B r / B 1 0   of   9 6 % ,  

and  a  c o e r c i v e   f o r c e   w h i c h   is  as  s m a l l   as  l e s s   t h a n   1 / 1 0  

of  t h a t   e x h i b i t e d   by  t h e   i r o n   c o r e   f o r m e d   f r o m   c o n v e n -  

t i o n a l l y   u s e d   50%  Ni  p e r m a l l o y .  



The  wound  i r o n   c o r e   made  f r o m   t h e   s t r i p   of  F e -  

i s   q u i t e   s u p e r i o r   to  t he   known  wound  i r o n   c o r e   made  f r o m  

an  F e - b a s e   a m o r p h o u s   a l l o y .  

As  has   b e e n   d e s c r i b e d ,   a c c o r d i n g   to  t h e   i n v e n -  

t i o n ,   i t   is   p o s s i b l e   to  p r o d u c e   e a s i l y   a  wound  i r o n   c o r e  

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

c o r e s ,   t h e r e b y   to  o f f e r   a  g r e a t   a d v a n t a g e   in  t h e   f i e l d  

of   i n d u s t r y   c o n c e r n e d .  



1.  A  wound  i r o n   c o r e   f o r m e d   by  w i n d i n g   a  t h i n  

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

c h a r a c t e r i z e d   in  t h a t   a  C o - b a s e   a m o r p h o u s   m a g n e t i c   a l l o y  

is   u s e d   as  s a i d   t h i n   s t r i p   and  t h a t   s a i d   t h i n   s t r i p   i s  

a n n e a l e d   in  a  m a g n e t i c   f i e l d   in  t he   d i r e c t i o n   of  e x c i t a -  

t i o n ,   so  t h a t   s a i d   c o r e   e x h i b i t s   a  r e c t a n g l e   r a t i o  

B r / B i o   of  85%  or  h i g h e r   in  D.C.   h y s t e r e s i s   c u r v e .  

2.  A  wound  i r o n   c o r e   a c c o r d i n g   to  c l a i m   1 ,  

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

p o s i t i o n   s u b s t a n t i a l l y   e x p r e s s e d   b y :  

w h e r e ,   X  r e p r e s e n t s   o n e ,   two  or  more   e l e m e n t s   s e l e c t e d  

f r o m   a  g r o u p   c o n s i s t i n g   of  T i ,   V,  Cr ,   Mn,  Fe ,   N i ,   Z r ,  

Nb,  Mo,  Ru,  Hf ,   Ta,   W,  Y,  Ce,  P r ,   Nd,  Sm,  Eu,  Gd,  Tb  a n d  

Dy,  w h i l e   Y  r e p r e s e n t s   o n e ,   two  or  more  e l e m e n t s  

s e l e c t e d   f r o m   a  g r o u p   c o n s i s t i n g   of  B,  C,  A l ,   S i ,   P  a n d  

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

0  <   a  <   15  (a tom%)  and  1 4  <   b  <   30  ( a t o m % ) .  

3.  A  wound  i r o n   c o r e   a c c o r d i n g   to  c l a i m   1 ,  

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

p o s i t i o n   s u b s t a n t i a l l y   e x p r e s s e d   b y :  

w h e r e ,   X  r e p r e s e n t s   o n e ,   two  or  more  e l e m e n t s   s e l e c t e d  

f r o m   a  g r o u p   c o n s i s t i n g   of  T i ,   V,  Cr ,   Mn,  Fe,   N i ,   Z r ,  

Nb,  Mo,  Ru,  Hf ,   Ta,   W,  Y,  Ce,  P r ,   Nd,  Sm,  Eu,  Gd,  Tb  a n d  

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



0 @  a @  15  ( a t o m % ) ,   10 @  b @  20  ( a t o m % )  

and  7 @  c  <  1 0 .  
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