
J  J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  @  Publication  number:  0   0 4 5 1 1 6  

Office  europeen  des  brevets  ^   ̂  

EUROPEAN  PATENT  APPLICATION 

Application  number:  81200865.4  ©  Int.  CI.3:  B  21  D  4 5 / 0 6  

Date  of  filing:  30.07.81 

(§)  Priority:  30.07.80  NL  8004357 

Date  of  publication  of  application  :  03.02.82 
Bulletin  82/5 

@  Designated  Contracting  States:  AT  BE  CH  DE  FR  GB  IT 
LI  LUNLSE 

@  Applicant  :  Thomassen  &  Drijver-Verblif  a  N.V., 
Zutphenseweg  51,  NL-7418  AJ  Deventer  (NL) 

Inventor:  Heijting,  Hendrik  Gerrit,  No.  13,  Koning 
Christiaanstraat,  NL-7415  KN  Deventer  (NL) 

@  Representative  :  Schumann,  Bernard  Herman  Johan  et 
al,  OCTROOIBUREAU  ARNOLD  &  SIEDSMA 
Sweelinckplein  1,  NL-2517  GKThe  Hague  (NL) 

Method  of  releasing  a  wall-ironed  sleeve  from  a  wall-ironing  mandril  and  wall-ironing  mandril  for  carrying  out  the  same. 

  This  invention  relates  to  a  method  of  releasing  a 
wall-ironed  sleeve  (6)  having  an  enlarged  wall  thickness 
at  the  end  remote  from  the  sleeve  bottom  from  a  wall- 
ironing  mandril  and  is  characterized  in  that  a  fluid  is 
admitted  at  the  transitional  region  between  the  normal 
wall  thickness  and  the  enlarged  wall  thickness. 



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

a  w a l l - i r o n e d   s l e e v e   h a v i n g   an  e n l a r g e d   w a l l   t h i c k n e s s   a t  

t h e   end   r e m o t e   f r o m   t h e   b o t t o m   f r o m   a  w a l l - i r o n i n g   m a n -  

d r i l .   Such   a  m e t h o d   i s   known  f r o m   U . S . P a t e n t   s p e c i f i c a t i o n  

3 , 5 2 4 , 3 3 8 .   A c c o r d i n g   to   t h e   t e c h n i q u e   t a u g h t   by  s a i d   U . S .  

P a t e n t   a  p r e s s u r i z e d   f l u i d   i s   i n t r o d u c e d   a t   t h e   f r o n t   f a c e  

of   t h e   w a l l - i r o n i n g   m a n d r i l .   Fo r   a  good   u n d e r s t a n d i n g   of   t h e  

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

t h a t   a t t e m p t s   h a v e   to   be  made  to   o v e r c o m e   t h e   c l a m p i n g  

f o r c e   by  w h i c h   t h e   s l e e v e   i s   s h r u n k   on  t h e   w a l l - i r o n i n g  

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

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

By  t h e   i n t r o d u c t i o n   of   p r e s s u r i z e d   f l u i d   a t   t h e  

f r o n t   f a c e   of  t h e   m a n d r i l   t h e   b o t t o m   of  t h e   w a l l - i r o n e d  

s l e e v e   i s   v e r y   h e a v i l y   l o a d e d   so  t h a t   i t   may  r e a d i l y   b e  

p l a s t i c a l l y   d e f o r m e d   or   d a m a g e d .   T h i s   l o a d   s e r v e s   to   p r o d u c e  

a  t r a c t i v e   f o r c e   e x c e e d i n g   t h e   f r i c t i o n a l   f o r c e   to   be  o v e r -  



come,   p r o d u c e d   by  t h e   s l e e v e   b e i n g   c l a m p e d   to   t h e   m a n d r i l  

as  d e s c r i b e d   a b o v e .   T h i s   mode  of  o p e r a t i o n   i n v o l v e s   t h a t  

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

Y o u n g ' s   m o d u l u s   can   be  u s e d .   The  known  m e t h o d   of   t h e  

a f o r e s a i d   U . S . P a t e n t   c a n n o t   p o s s i b l y   be  u s e d   f o r   c o n s t r u c -  

t i o n   m a t e r i a l s   h a v i n g   h i g h e r   Y o u n g ' s   m o d u l i ,   f o r   e x a m p l e ,  

s h e e t   i r o n ,   s t e e l   or   t h e   l i k e .  

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

t h e   i n t r o d u c t i o n   of   f l u i d   a t   t h e   f r o n t   f a c e   of   t h e   w a l l -  

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

as  w e l l   as  t h e   r i s k   of   t h e   s l e e v e   b e i n g ,   so  t o   s a y ,   s h o t  

away ,   w h i c h   may  g i v e   r i s e   t o   u n s a t i s f a c t o r y   p r o c e s s   c o n t r o l  

and  to   d i s t u r b a n c e s   in   a u t o m a t i c   p r o c e s s e s .  
The  i n v e n t i o n   h a s   f o r   i t s   o b j e c t   to   o b v i a t e   t h e  

d i s a d v a n t a g e s   of   t h e   p r i o r   a r t   and  p r o v i d e s   a  m e t h o d   of   t h e  

k i n d   s e t   f o r t h   in   w h i c h   t h e   f l u i d   i s   a l l o w e d   to   e n t e r   a t   t h e  

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

t h e   e n l a r g e d   w a l l   t h i c k n e s s .   I t   i s   p o i n t e d   o u t   t h a t   t h e  

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

to   a  r e g i o n   w h e r e   no  w a l l - i r o n i n g   o p e r a t i o n   t a k e s   p l a c e ,  

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

t h e   f l u i d   b e i n g   now  a d m i t t e d   as  n e a r   as  p o s s i b l e   t h e   z o n e  

w h e r e   t h e   o p e r a t i o n   c o n c e r n e d   i s   c a r r i e d   o u t   i n   o r d e r   t o  

m a x i m i z e   t h e   e f f e c t .  

The  f l u i d   p r e s s u r e   p r e f e r a b l y   a m o u n t s   to   a t  

l e a s t   10  b a r s .   E x p e r i m e n t s   w i t h   t i n n e d  i r o n   s l e e v e s   h a v i n g  

a  w a l l   t h i c k n e s s  o f   a b o u t   0 .1   mm  h a v e   shown  t h a t ,   f o r   e x a m p l e ,  

a t   a  f l u i d   p r e s s u r e   of   a b o u t   25  b a r s   t h e   s l e e v e   can   b e  

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

The  i n v e n t i o n   f u r t h e r m o r e   r e l a t e s   t o   a  w a l l -  

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

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

r e l a t i v e l y   b r o a d   p a r t ,   a  c y l i n d r i c a l ,   r e l a t i v e l y   n a r r o w  

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

i n t e r c o n n e c t i n g   s a i d   two  c y l i n d r i c a l   p a r t s   and   a t   l e a s t   o n e  

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

s a i d   w a l l - i r o n i n g   m a n d r i l   b e i n g   c h a r a c t e 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   in   t h a t   t h e   a t   l e a s t   one  f l u i d   i n l e t  

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

b e t w e e n   t h e   c y l i n d r i c a l ,   r e l a t i v e l y   n a r r o w   p a r t   and  t h e  

c o n i c a l   p a r t .  

P r e f e r a b l y ,   a  p l u r a l i t y   of  f l u i d   i n l e t  

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

In  o r d e r   to   r e l i a b l y   p r e v e n t   t h e   s l e e v e   f r o m  

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

a t   l e a s t   one   p r e s s u r e   e q u a l i z i n g   d u c t   o p e n i n g   o u t   a t   t h e  

f r o n t   f a c e .   T h i s   e x c l u d e s   a t   t h e   same  t i m e   any  r i s k   o f  

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

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

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

A  v e r y   s i m p l e   e m b o d i m e n t   i s   o b t a i n e d   in   w h i c h  

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

t h e   a t m o s p h e r e .  

By  t h e   m e t h o d   and  t h e   w a l l - i r o n i n g   m a n d r i l  

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

of   e v e n   l e s s   t h a n   0 .1   mm  c a n  b e   s t r i p p e d   o f f   t h e   w a l l -  

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

A c c o r d i n g   t o   t h e   i n v e n t i o n   a n . a p p r e c i a b l e   s a v i n g  

of   m a t e r i a l   can   be  o b t a i n e d   by  r e d u c i n g   l e n g t h   d i f f e r e n c e s  

b e t w e e n   t h e   i n i t i a l l y   m a n u f a c t u r e d   and   t h e   f i n a l l y   t r i m m e d  

s l e e v e s .   M o r e o v e r ,   d i s t u r b a n c e s   of   t h e   p r o c e s s   a r e   m i n i m i z e d ,  

w h i c h   i s   c o n d u c i v e   to   t h e   p r o d u c t i v i t y ,   w h i l s t   in   a d d i t i o n  

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

m e a n s   s a v i n g   of   c o s t s .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   more   f u l l y   w i t h  

r e f e r e n c e   to   a  d r a w i n g .   T h i s   d r a w i n g   shows   i n  

F i g u r e   1  a  s c h e m a t i c   c r o s s - s e c t i o n a l   v i e w   of   a  

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

F i g u r e   2  a  c r o s s - s e c t i o n a l   v i e w   of  a  w a l l -  

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

F i g u r e   3  a  d e t a i l . i n d i c a t e d  b y   I I I   i n   F i g u r e   2 .  

The  d e v i c e   s c h e m a t i c a l l y   shown  in  F i g u r e   1  c o m -  



p r i s e s   a  w a l l - i r i o n i n g   m a n d r i l   1  e m b o d y i n g   t h e   i n v e n t i o n ,  

a  f i r s t   w a l l - i r o n i n g   r i n g   2,  a  s e c o n d   w a l l - i r o n i n g   r i n g   3 ,  

a  t h i r d   w a l l - i r o n i n g   r i n g   4  as  w e l l   as  a  f r a m e   5  i n t e r -  

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

m a n d r i l   i s   a x i a l l y   d r i v e n   by  m e a n s   of   a  p l u n g e r   7  a c t u a t e d  

by  m e a n s   n o t   shown  and  b e i n g   r i g i d l y   c o n n e c t e d   by  k n o w n  

c o u p l i n g   m e a n s   w i t h   t h e   w a l l - i r o n i n g   m a n d r i l   1.  In  t h e  

s i t u a t i o n   shown  t h e   d e v i c e   i s   i n   t h a t   s t a g e   o f   t h e  

w a l l - i r o n i n g   p r o c e s s   in   w h i c h   a  f o r m e d   s l e e v e   6  h a s   t o   b e  

r e l e a s e d   f r o m   t h e   w a l l - i r o n i n g   m a n d r i l   1 .  

In  t h i s   e m b o d i m e n t   of   t h e   i n v e n t i o n   t h e   w a l l -  

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

f l u i d   i n l e t   a p e r t u r e s   8  l o c a t e d   in   t h e   a r e a   of   a  t r a n s i t i o n a l  

p a r t   shown  in   t h e   d r a w i n g ,   p a r t i c u l a r l y   f i g u r e s   2  and   3 ,  

b e t w e e n   t h e   r e l a t i v e l y   n a r r o w   p a r t   9  of   t h e   w a l l - i r o n i n g  

m a n d r i l  1   and  t h e   c o n i c a l   p a r t   11  c o n n e c t i n g   t h e   n a r r o w   p a r t  

9  w i t h   t h e   r e l a t i v e l y   b r o a d   p a r t   10  w i t h   a  v i e w   t o   t h e  

r e l e a s i n g   o p e r a t i o n . .  

The  f l u i d   i n l e t   a p e r t u r e s   8  c o m m u n i c a t e   i n   t h e  

m a n n e r   i l l u s t r a t e d   in   f i g u r e   1  t h r o u g h   a  f l e x i b l e   p r e s s u r e  
d u c t   12  w i t h   a  s o u r c e   13  of   p r e s s u r i z e d   f l u i d .  

T h i s   p r e s s u r i z e d   f l u i d   s o u r c e   i s   e n e r g i z e d  

s y n c h r o n o u s l y   w i t h   t h e   d i s p l a c e m e n t   of   t h e   p l u n g e r   7  o r  

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

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

o p e r a t i o n   p r o p e r .  
W i t h   r e s p e c t   t o   t h e   s p e c i f i c   p o s i t i o n s   o f   t h e  

a p e r t u r e s   8  in   t h e   e m b o d i m e n t   c o n c e r n e d   i t   i s   n o t e d   t h a t   i f  

t h e   a p e r t u r e s   a r e   n e a r e r   t h e   o p e n   end  of   t h e   s l e e v e   t h e  

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

t h e   b o t t o m ,   m a t e r i a l   w i l l   be  p r e s s e d   i n t o   t h e   a p e r t u r e s  

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

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

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

At  i t s   f r o n t   f a c e   t h e   w a l l - i r o n i n g   m a n d r i l   1  h a s  



a  f l u i d   i n l e t   a p e r t u r e   14  w h i c h   c o m m u n i c a t e s   in   t h e   m a n n e r  

shown  in   f i g u r e   1  t h r o u g h   a  s e c o n d   p r e s s u r e   d u c t   15  w i t h   a  

s e c o n d   s o u r c e   16  of  p r e s s u r i z e d   f l u i d ,   f o r   e x a m p l e ,   c o m p r e s s e d  

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

d i s p l a c e m e n t   of  t h e   p l u n g e r   7  or   e l s e   p e r m a n e n t l y .  

V a r i o u s   v a r i a n t s   of   t h e   e m b o d i m e n t   shown  a r e   p o s -  
s i b l e .   Fo r   e x a m p l e ,   t h e   a x i a l   p o s i t i o n s   of   t h e   a p e r t u r e s   8 

may  be  c h o s e n   w i t h i n   w i d e   l i m i t s   on  e i t h e r   s i d e .  



1.  A  m e t h o d   o f   r e l e a s i n g   a  w a l l - i r o n e d   s l e e v e  

h a v i n g   an  e n l a r g e d   w a l l   t h i c k n e s s   a t   t h e   end  r e m o t e   f r o m   t h e  

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

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

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

t h i c k n e s s .  

2.  A  m e t h o d   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 z e d  

in  t h a t   t h e   f l u i d   p r e s s u r e   a m o u n t s   to   a t   l e a s t   10  b a r s .  

3 .  A   w a l l - i r o n i n g   m a n d r i l   f o r   c a r r y i n g   o u t   t h e  

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

d r i l   h a v i n g   a  c y l i n d r i c a l ,   r e l a t i v e l y   b r o a d   p a r t ,   a  c y l i n -  

d r i c a l ,   r e l a t i v e l y   n a r r o w   p a r t   c o a x i a l   w i t h   t h e   f o r m e r   a n d  

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

c y l i n d r i c a l   p a r t s   and  a t   l e a s t   one  f l u i d   i n l e t   c o n d u i t  



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

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

of  t h e   t r a n s i t i o n a l   p a r t   b e t w e e n   t h e   c y l i n d r i c a l  

r e l a t i v e l y   n a r r o w   p a r t   and  t h e   c o n i c a l   p a r t .  

4.  A  w a l l - i r o n i n g   m a n d r i l   as  c l a i m e d   in   c l a i m  

3  c h a r a c t e r i z e d   by  a  p l u r a l i t y   of   c i r c u m f e r e n t i a l l y   d i s p o s e d  

f l u i d   i n l e t   a p e r t u r e s .  

5.  A  w a l l - i r o n i n g   m a n d r i l   as  c l a i m e d   in   c l a i m  

3  or   4  c h a r a c t e r i z e d   by  a t   l e a s t   one  p r e s s u r e   e q u a l i z i n g  

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

6.  A  w a l l - i r o n i n g   m a n d r i l   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 z e d   in   t h a t   t h e   p r e s s u r e   e q u a l i z i n g   d u c t   i s   i n  

o p e n   c o m m u n i c a t i o n   w i t h   t h e   a t m o s p h e r e .  
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