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steps  of  preparing  a  melt  of  said  silicon  steel,  casting  said 
steel,  hot  rolling  said  steel,  cold  rolling  said  steel  and 
decarburizing  said  steel,  and  being  characterised  by  applying 
to  the  surface  of  said  steel  a  coating  of  Mg(OH)2  and  Si02  and 
thereafter  final  texture  annealing  said  steel  in  the  conven- 
tional  manner  with  said  coating  thereon. 



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  m e t h o d   f o r   p r o d u c i n g  

c o a t e d   g r a i n   o r i e n t e d   s i l i c o n   s t e e l .  

I t   i s   known  to   p r o d u c e   f o r   e l e c t r i c a l   a p p l i c a t i o n s  

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

p u r p o s e   t h e   s t e e l   i s   m e l t e d ,   c a s t ,   h o t   r o l l e d ,   s u b j e c t e d   t o  

one  or  more  c o l d   r o l l i n g s ,   and  i n t e r m e d i a t e   n o r m a l i z i n g  

t r e a t m e n t   when  two  or   more   c o l d   r o l l i n g s   a r e   e m p l o y e d ,  

d e c a r b u r i z i n g ,   a p p l i c a t i o n   of  a  r e f r a c t o r y   o x i d e   c o a t i n g   a n d  

f i n a l   t e x t u r e   a n n e a l i n g   to   p r o v i d e   t h e   d e s i r e d   g r a i n  

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

p r o p e r t i e s .  

I t   i s   a  p r i m a r y   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   an  i m p r o v e d   e l e c t r o l y t i c   c o a t i n g   p r a c t i c e   f o r   use   w i t h  

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

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

Th i s   and  o t h e r   o b j e c t s   of  t h e   i n v e n t i o n   as  w e l l   as  a  

more   c o m p l e t e   u n d e r s t a n d i n g   t h e r e o f   may  be  o b t a i n e d   f rom  t h e  



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

The  m e t h o d   of   t h e   i n v e n t i o n   p r o v i d e s   an  i m p r o v e m e n t  

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

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

O2  t o  D6%  c a r b o n ,   up  to   .008%  b o r o n ,   up  to  .01%  n i t r o g e n ,   u p  

to  .05%  a l u m i n i u m   and  f rom  2 .5   to   4%  s i l i c o n ,   w i t h   t h e   b a l a n c e  

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

c o l d   r o l l e d   and   d e c a r b u r i z e d .   In  a c c o r d a n c e   w i t h   t h e  

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

c o m p r i s i n g   Mg  (OH)2  and  S i02   and  t h e r e a f t e r   t h e   s t e e l   i s   f i n a l  

t e x t u r e   a n n e a l e d   w i t h   t h e   c o a t i n g   t h e r e o n .   I t   has   b e e n  

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

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

a f t e r   t e x t u r e   a n n e a l i n g .   Wi th   r e s p e c t   to   t h e   c o a t i n g   i t  

may  c o m p r i s e   in   p e r c e n t   by  w e i g h t ,   8 7 . 5   to  97Mg(OH)2  and  3  t o  

1 2 . 5   S i 0 2 ,   p r e f e r a b l y   88  to   96  Mg(OH)2  and  4  t o   12  S i 0 2 .   I t  

i s   p r e f e r r e d   p r a c t i c e   t h a t   t h e   c o a t i n g   be  e l e c t r o l y t i c a l l y  

a p p l i e d   by  t h e   u se   of   a  m a g n e s i u m   a c e t a t e   e l e c t r o l y t e .   T h e  

c o a t i n g   may  a l s o   be  a p p l i e d   by  m i x i n g   t h e   c o a t i n g   c o n s t i t u e n t s  

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

p r e f e r r e d .   A l s o   t h e   c o n s t i t u e n t s   c o u l d   be  a p p l i e d   a s  

i n d i v i d u a l   l a y e r s ,   b u t   t h i s   i s   l i k e w i s e   n o t   p r e f e r r e d .  

As  a  s p e c i f i c   e x a m p l e   of  t h e   p r a c t i c e   of  t h e   i n v e n t i o n  

a  s i l i c o n   s t e e l   of  t h e   f o l l o w i n g   c o m p o s i t i o n   was  u s e d ;  

T h i s   s t e e l   was  in  t h e   c o n v e n t i o n a l   m a n n e r   h o t   r o l l e d ,   a n d  



c o l d   r o l l e d   to   a  t h i c k n e s s   of   0 . 264mm  ( . 0 1 0 4   i n . )   p r i o r   t o  

c o n v e n t i o n a l   d e c a r b u r i z a t i o n .   The  s u r f a c e s   of  v a r i o u s   s a m p l e s  

of   t h e   s t e e l   we re   c o a t e d   b o t h   in   t h e   c o n v e n t i o n a l   p r a c t i c e   a n d  

in   a c c o r d a n c e   w i t h   t h e   p r a c t i c e   of  t h e   i n v e n t i o n   and  t h e   m a g -  

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

10  o e r s t e d s ,   we re   d e t e r m i n e d   as  r e p o r t e d   in   T a b l e   1 .  

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

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

e l e c t r o l y t e .   As  may  be  s e e n   f rom  t h e   m a g n e t i c   p r o p e r t i e s -  

r e p o r t e d   in   T a b l e   I  when  c o m p a r i n g   t h e   c o n v e n t i o n a l   c o a t i n g s  

w i t h   t h e   c o a t i n g s   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e   S i 0 2  

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

SiO2  c o n t e n t   i s   i n c r e a s e d   a b o v e   a b o u t   4%. 

T a b l e   I I   i n d i c a t e s   t h e   i m p r o v e m e n t   a c h i e v e d   i n  

a c c o r d a n c e   w i t h   t h e   p r a c t i c e   of   t h e   i n v e n t i o n   o v e r   c o n v e n t i o n a l  

p r a c t i c e   f rom  t h e   s t a n d p o i n t   of  t h e   r e l a t i v e l y   s h o r t e r   t i m e  

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

w e i g h t .  





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

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

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

r o l l i n g   s a i d   s t e e l   and  d e c a r b u r i z i n g   s a i d   s t e e l   c h a r a c t e r i s e d  

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

of   s a i d   s t e e l   of   Mg(OH)2  and  S i 0 2  a n d   f i n a l   t e x t u r e   a n n e a l i n g  

s a i d   s t e e l   w i t h   s a i d   c o a t i n g   t h e r e o n .  

2.  The  m e t h o d   of  c l a i m   1,  c h a r a c t e r i s e d   in   t h a t   s a i d  

c o a t i n g   c o m p r i s e s   in   p e r c e n t   by  w e i g h t ,   8 7 . 5   to   97  Mg(OH)2  a n d  

3  to   12 .5   S i 0 2 .  

3.  The  m e t h o d   of   c l a i m   1,  c h a r a c t e r i s e d   in   t h a t   s a i d  

c o a t i n g   c o m p r i s e s   in  p e r c e n t   by  w e i g h t ,   88  to  96  Mg(OH)2  a n d  

4  to   12  S i 0 2 .  

4.  The  m e t h o d   of  c l a i m   1,  2  or   3,  c h a r a c t e r i s e d   i n  

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

5.  The  m e t h o d   of  c l a i m   4,  c h a r a c t e r i s e d   in   t h a t   s a i d  

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

a c e t a t e   e l e c t r o l y t e .  
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