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@  Die  for  tube  drawing. 

57  A  die  for  tube  drawings  comprising  a  housing  (11)  a  die 
member  (12)  in  a  bore  (14)  in  the  housing  (11)  and  a  screw- 
threaded  collar  (13)  engaging  a  screw-threaded  portion  (15)  of 
the  bore  (14).  The  die  member  (12)  and  bore  (14)  are  tapered. 
Rotation  of  the  collar  (13)  exerts  axial  pressure  on  the  die  mem- 
ber  (12)  to  give  fine  adjustment  of  the  die  internal  dimension. 



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  d i e   f o r   t u b e  

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

by  d r a w i n g .   Such  b e a r i n g s   may  i n c l u d e   s e m i - c y l i n d r i c a l  

b e a r i n g   s h e l l s   and  c y l i n d r i c a l   b e a r i n g   b u s h e s .  

The  g e n e r a l   p r i n c i p l e s   of  m a n u f a c t u r i n g   p l a i n  

b e a r i n g s   by  d r a w i n g ,   as  d e v e l o p e d   by  t h e   p r e s e n t   i n v e n t o r ,  

a r e   d e s c r i b e d   in  t h e   p r e s e n t   A p p l i c a n t s '   c o - p e n d i n g  

E u r o p e a n   A p p l i c a t i o n   No.  8 5 3 0 3 7 5 1 . 3 .   The  p r e s e n t   i n v e n t i o n  

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

of  t h e   d i e  a n d   i t   i s   an  o b j e c t   of  t h e   i n v e n t i o n   to   p r o v i d e  

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

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

t h i c k n e s s .  

A c c o r d i n g   to   t h e   i n v e n t i o n  ,   a  d i e   f o r   m a n u f a c t u r i n g  

p l a i n   b e a r i n g s   by  d r a w i n g   c o m p r i s e s   a  h o u s i n g ,   a  d i e  

member   and  a  p r e s s u r e   m e m b e r ,   t h e   h o u s i n g   h a v i n g   a  b o r e ,  

p a r t   of  w h i c h   i s   t a p e r e d   or  p a r t - c o n i c a l ,   t h e   d i e   m e m b e r  

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

of  t h e   b o r e   and  b e i n g   l o c a t e d   in  t h e   t a p e r e d   p a r t   o f  

t h e   b o r e ,   and  t h e   p r e s s u r e   member   b e i n g   a r r a n g e d   t o  

e x e r t   a x i a l   p r e s s u r e   on  t h e   d i e   member   in  t h e   d i r e c t i o n  

of  t a p e r   of  t h e   b o r e   and  d i e   member   s u r f a c e .  

P r e f e r a b l y   t h e   p r e s s u r e   member   e x t e n d s   i n t o   t h e  

b o r e   to   make  c o n t a c t   w i t h   t h e   d i e   member  by  way  of  a  

s c r e w   t h r e a d   c o n n e c t i o n   w i t h   t h e   h o u s i n g .   T h u s ,   t h e  

a x i a l   p r e s s u r e   can  be  e x e r t e d   on  t h e   d i e   member   b y  



s c r e w i n g   t h e   p r e s s u r e   member  i n t o   t h e   h o u s i n g .   I n  

t h i s   way  f i n e   a d j u s t m e n t   of  t h e   d i e   member   i n n e r   d i m -  

e n s i o n   may  be  a c h i e v e d   by  i t s   s l i g h t   c o n t r a c t i o n s   a n d  

e x p a n s i o n s .   The  d i e   member  may  be  of  a  c e r a m i c   m a t e r i a l ,  

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

o t h e r   known  c e r a m i c   m a t e r i a l   may  be  u s e d .  

A  c e n t r a l   p l u g   or  m a n d r e l   i s   p r e f e r a b l y  
l o c a t e d   down  t h e   c e n t r e   of  t h e   b o r e   to   form  t h e   i n s i d e  

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

be  o b t a i n e d   f o r   b o t h   t h e   i n s i d e   and  o u t s i d e   s u r f a c e  

of  t h e   f o r m e d   b e a r i n g   and  t h e r e f o r e   an  o v e r a l l   d i m e n s i o n a l  

a c c u r a c y   c a n _ _ b e = _ a c h i e u e d :  _ _ : T h e s e   d i m e n s i o n s   can  b e  c h a n g e d  

by  c h a n i n g   t h e   d i e   member  and  p l u g .  

The  d e g r e e   of  t a p e r   of  t h e   d i e   member   may  b e  

up  to   10°  ( f o r   t h e   h a l f   a n g l e )   t h o u g h   i t   i s   u n l i k e l y  

to   e x c e e d   3°  and  i s   p r e f e r a b l y   b e t w e e n   30  m i n u t e s   a n d , Z ? .  

The  t a p e r e d   b o r e   s u r f a c e   is   p r e f e r a b l y   p r o v i d e d   w i t h  

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

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

p r e f e r a b l y   s u p p l i e d   u n d e r   p r e s s u r e ,   s i n c e   t h i s   t e n d s  

to   f o r c e   t h e   d i e   member   away  f rom  t h e   b o r e   s l i g h t l y  

t h u s   m i n i m i s i n g   t h e   r i s k   of  j a m m i n g   and  so  a l l o w i n g  

t h e   d i e   member   to   be  r e m o v e d   and  a l s o   a l l o w i n g   f i n e  

a d j u s t m m e n t   by  t h e   p r e s s u r e   member   to   be  e f f e c t e d   m o r e  

e a s i l y .  
The  d i e   of  t h e   p r e s e n t   i n v e n t i o n   may  be  u s e d   w i t h  

any  s t r i p ,   f o r   e x a m p l e   b e a r i n g   s t r i p   c o n s i s t i n g   of  a  

m e t a l   b a c k i n g   and  a  l i n i n g   of  b e a r i n g   m a t e r i a l .   I t s  

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

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



s t r i p   w i t h o u t   any  s u b s e q u e n t   m a c h i n i n g   and  w i t h o u t   r i s k  

of  d a m a g e   to   t h e   l i n i n g   m a t e r i a l .  

The  i n v e n t i o n   may  be  c a r r i e d   i n t o   p r a c t i c e   i n  

v a r i o u s   ways  and  one  e m b o d i m e n t   w i l l   now  be  d e s c r i b e d  

by  way  of  e x a m p l e   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g  

d r a w i n g s   in  w h i c h   t h e   s i n g l e   F i g u r e   i s   an  a x i a l   s e c t i o n  

t h r o u g h   a  d i e   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 .  

The  d i e   c o m p r i s e s   a  h o u s i n g   11,  a  d i e   member   12 

and  a  p r e s s u r e   member  in  t h e   fo rm  of  a  s c r e w - t h r e a d e d  

c o l l a r   13.  The  h o u s i n g   11  has   a  b o r e   14  h a v i n g   a  s c r e w -  

t h r e a d e d   p o r t i o n   15  e n g a g i n g   t h e   s c r e w - t h r e a d e d   c o l l a r  

13  and  a  t a p e r e d   s e c t i o n   16.  The  d i e   member   12  h a s  

an  i n t e r n a l   f o r m i n g   s u r f a c e   17  p o l i s h e d   to   a  h i g h   f i n i s h  

and  an  e x t e r n a l   s u r f a c e   18  w h i c h   i s   t a p e r e d   to   m a t c h  

t h e   t a p e r e d   s e c t i o n   16  of  t h e   b o r e   14  and  i s   l o c a t e d  

t h e r e i n   as  s h o w n .  

I t   s h o u l d   be  n o t e d   t h a t   f o r   t h e   s a k e   of  c l a r i t y ,  
t h e   degree  of  t a p e r   of  t h e   t a p e r e d   s e c t i o n   16  and  t h e  

d i e   e x t e r n a l   s u r f a c e   18  shown  in  F i g u r e   1  has   b e e n  

g r e a t l y   e x a g g e r a t e d .   In  p r a c t i c e ,   t h e   d e g r e e   of  t a p e r  
is   u n l i k e l y   to   e x c e e d   1°  ( f o r   t h e   h a l f   a n g l e )   and  w o u l d  

p r e f e r a b l y   be  b e t w e e n   20  and  45  m i n u t e s .   In  t h e   e m b o d i -  

ment   s h o w n ,   t h e   t a p e r   has   a  h a l f   a n g l e   of  35  m i n u t e s .  

The  t a p e r e d   s u r f a c e   16  has   two  o i l   g r o o v e s   19 

e x t e n d i n g   c i r c u m f e r e n t i a l l y .   T h e s e   a r e   s u p p l i e d   w i t h  

l u b r i c a n t   u n d e r   p r e s s u r e   v i a   a  s u p p l y   n e t w o r k   21  f o r m e d  

in  t h e   h o u s i n g   11.  A  t a p p e d   i n l e t   22  is   p r o v i d e d   f o r  

c o n n e c t i o n   to   a  s u i t a b l e   s o u r c e   of  o i l   u n d e r   p r e s s u r e  
( n o t   s h o w n ) .  

A  p l u g   i n d i c a t e d   in  b r o k e n   l i n e s   23  e x t e n d s   t h r o u g h  



t h e   d i e   member  12  and  c o l l a r   13.  T h i s   a l s o   has   a  h i g h l y  

p o l i s h e d   s u r f a c e .  

In  u s e ,   a  f l a t   b e a r i n g   s t r i p   i s   i n t r o d u c e d   i n t o  

t h e   d i e   member  12  in  t h e   d i r e c t i o n   of  a r r o w   A  and  d r a w n  

t h r o u g h   t h e r e b y   ' w r a p p i n g '   i t   a r o u n d   t h e   p l u g   23  t o  

fo rm  e f f e c t i v e l y   a  c l o s e d   c y l i n d r i c a l   t u b e .   T h i s   i s  

t h e n   s e v e r e d   to   form  p l a i n   b e a r i n g s  o f   t h e   d e s i r e d   l e n g t h .  

I f   s e m i - c y l i n d r i c a l   b e a r i n g s   a r e   r e q u i r e d ,   two  s e p a r a t e  

s t r i p s   may  be  i n t r o d u c e d .   T h e s e   can  be  f o r m e d   t o g e t h e r  

as  a  t u b e   and  t h e n   s e p a r a t e d .  



1.  A  d i e   f o r   t u b e   d r a w i n g   c o m p r i s i n g   a  h o u s i n g   ( 1 1 )  

and  a  d i e   member  ( 1 2 ) ,   c h a r a c t e r i s e d   in  t h a t :   t h e   d i e  

f u r t h e r   c o m p r i s e s   a  p r e s s u r e   member  ( 1 3 ) ,   t h e   h o u s i n g  

(11)  has   a  b o r e   ( 1 4 ) ,   p a r t   of  w h i c h   i s   t a p e r e d   or  p a r t -  
c o n i c a l   (16)  t h e   d i e   member  (12)  has   a  t a p e r e d   o u t e r  

s u r f a c e   (18)   c o r r e s p o n d i n g   to   t h e   t a p e r e d   p a r t   ( 1 6 )  

of  t h e   b o r e   (14)  and  is   l o c a t e d   in  t h e   t a p e r e d   p a r t  

(16)  of  t h e   b o r e   ( 1 4 ) ,   and  t h e   p r e s s u r e   member   ( 1 3 )  

is  a r r a n g e d   to   e x e r t   a x i a l   p r e s s u r e   on  t h e   d i e   m e m b e r  

(12)  in  t h e   d i r e c t i o n   of  t a p e r   of  t h e   b o r e   ( 1 4 ) .  

2.  A  d i e   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d   in  t h a t  

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

a  b e a r i n g   s t r i p   c o m p r i s i n g   a  m e t a l   b a c k i n g   w i t h   a  l i n i n g  
of  b e a r i n g   m a t e r i a l .  

3.  A  d i e   as  c l a i m e d   in  c l a i m   1  or  c l a i m   2  c h a r a c t e r -  

i s e d   in  t h a t   t h e   p r e s s u r e   member  (13)   e x t e n d s   i n t o   t h e  

b o r e   (14)   to   make  c o n t a c t   w i t h   t h e   d i e   member  (12)   b y  

way  of  a  s c r e w   t h r e a d   c o n n e c t i o n   (15)  w i t h   t h e   h o u s i n g  

( 1 1 ) .  

4.  A  d i e   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   c h a r a c t e r -  

i s e d   by  a  c e n t r a l   p l u g   (23)   l o c a t e d   a t   t h e   c e n t r e   o f  

t h e   b o r e   ( 1 4 ) .  

5.  A  d i e   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   c h a r a c t -  

e r i s e d   in  t h a t   t h e   d e g r e e   of  t a p e r   of  t h e   d i e   m e m b e r  
(12)  i s   u p t o   1°  ( f o r   t h e   h a l f   a n g l e ) .  



6.  A  d i e   as  c l a i m e d   in  c l a i m   5  c h a r a c t e r i s e d   in  t h a t  

t h e   d e g r e e   of  t a p e r   is  b e t w e e n   25  and  40  m i n u t e s   ( f o r  

t h e   h a l f   a n g l e ) .  

7.  A  d i e   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   c h a r a c t -  

e r i s e d   in  t h a t   t h e   t a p e r e d   b o r e   s u r f a c e   (16)   is   p r o v i d e d  

w i t h   l u b r i c a n t   c h a n n e l s   ( 2 1 ) .  

8.  A  d i e   as  c l a i m e d   in  c l a i m   7  c h a r a c t e r i s e d   in  t h a t  

t h e   l u b r i c a n t   c h a n n e l s   (21)  l e a d   to  g r o o v e s   (19)  i n  

t h e   b o r e   s u r f a c e   ( 1 6 ) .  

9.  A  d i e   as  c l a i m e d   in  c l a i m   8  c h a r a c t e r i s e d   in  t h a t  

t h e   g r o o v e s   (19)  e x t e n d   c i r c u m f e r e n t i a l l y .  
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