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©  Application  of  polyglycols  soluble  in  water  as  lubricant  in  mechanical  expanders  effecting  the  cold  straightening  and 
gauging  of  lengthwise  welded  steel  tubes. 
A  lubricant  comprising  water-soluble  mixtures  of  poly- 

glycols  or  glycolcopolymers  obtained  by  the  copolymerisa- 
tion  of  propylene  oxide  and  ethylene  oxide,  both  etherised 
and  having  the  following  properties:  a  resistance  to  com- 
pression  higher  than  12kg/mm2;  resistance  to  washing  with 
water  at  low  water  pressure  (lower  than  3-4kg/cm2);  no 
resistance  at  high  water  pressure  (higher  than  3-4kg/cm2). 
The  lubricant  can  be  discharged  after  each  working  cycle  in 
the  waste  water. 



A p p l i c a t i o n   of  p o l y g l y c o l s   s o l u b l e   in  w a t e r   as  l u b r i c a n t  

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

and  g a u g i n g   of  l e n g t h w i s e   w e l d e d   s t e e l   t u b e s .  

The  i n v e n t i o n   r e f e r s   to   a  new  a p p l i c a t i o n   of  p o l y g l y c o l s  

s o l u b l e   in  w a t e r ,   w i t h   h i g h   EP  - e x t r e m e   p r e s s u r e -   p r o p e r -  

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

d i n g   f r i c t i o n s   t a k e   p l a c e   a t   a  h igh   p r e s s u r e   due  to   t h e  

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

more  in  d e t a i l ,   i t   is  c o n c e r n e d   w i t h   a  new  a p p l i c a t i o n   o f  

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

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

to   t h e   o n e s   t h a t   t a k e   p l a c e   in  a  m e c h a n i c a l   e x p a n d e r   m a d e  

by  M a n n e s m a n n   Meer  AG  M o n c h e n g l a d b a c h ,   b e t t e r   known  as  a  

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

u n i t s ,   A . 0 .   S m i t h   s y s t e m ,   to   e f f e c t   t h e   s t r a i g h t e n i n g   o f  

t u b e s   w i t h   a  d i a m e t e r   f rom  30  to   56  i n c h e s ,   t h i c k   f rom  6 , 3 5  

to  2 5 , 4   mm.,  l e n g h t   f rom  10  to   18  m .  :   200  mm.,  in  o r d e r  

to   c o r r e c t   t h e   " b a n a n a "   e f f e c t   due  to   t h e   w e l d i n g   a n d  

to  c a r r y   o u t   t h e i r   g a u g i n g .  

T h i s   m a c h i n e   ( s e e   f i g u r e )  ,   t h a t   has   been  p r e f e r r e d   to  t h e  

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

n a l i t y ,   is  f o r m e d   by  a  t r u n c a t e d   p y r a m i d   or  wedge  1  and  b y  



w e d g e - s h a p e d   e l e m e n t s   2  p l a c e d   s i d e   by  s i d e   and  j o i n e d   t o g e t h e r  

by  means   of  a  r i n g   so  to   fo rm  w i t h   t h e i r   o u t e r   s u r f a c e   a  

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

The  w e d g e - s h a p e d   e l e m e n t s   2  s l i d e   s i m u l t a n e o u s l y   on  t h e   s u r f a c e  

of  t h e   wedge   1,  and  move  t h e m s e l v e s   r a d i a l l y   in  a  c e n t r i -  

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

ce  of  t h e   t u b e   4  if  t h e   t e n s i o n - r o d   3  moves   i t s e l f   in  t h e  

d i r e c t i o n   of  t h e   a r r o w .  

So  e a c h   e x p a n d e r   n e e d s   a  l u b r i f i c a n t   q u a l i f i e d   to   a b s o r b   t h e  

h i g h   p r e s s u r e s   t h a t   can  e x c e e d   12  K g . / s q . m m . ,   b e c a u s e   of  t h e  

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

c o n t a c t   of  t h e   w e d g e - s h a p e d   e l e m e n t   2  and  of  t h e   wedge  1  t h a t  

c a u s e s   t h e   e x p a n s i o n .  

M o r e o v e r   as  t h e   l u b r i c a n t   f a l l s   in  t h e   t u b e ,   i t   is  a l m o s t  

a l w a y s   n e c e s s a r y   to   c l e a n   t h e   i n n e r   s u r f a c e   of   t h e   t u b e   i t s e l f  

a t   t h e   end  of  t h e   s t r a i g h t e n i n g ,   if   t h e   c o n d i t i o n s   of  t h e  

i n n e r   s u r f a c e   of  t he   t u b e   mus t   be  c h e c k e d   v i s u a l l y   and  i f  

o t h e r   t r e a t m e n t s   such  as  f o r   i n s t a n c e ,   s a n d b l a s t i n g   and  s p e c i a l  

v a r n i s h i n g s   must   be  c a r r i e d   o u t .  

U n f o r t u n a t e l y ,   a t   p r e s e n t ,   t h e   b u i l d e r   of  t h e s e   e x p a n d e r s  

s u g g e s t s   t o   u s e ,   as  l u b r i c a n t   EP  - e x t r e m e   p r e s s u r e - ,   m i n e r a l  

o i l s   t h a t   a r e   e m u l s i f i a b l e   in  w a t e r ;   c o n s e q u e n t l y   in  o r d e r  

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

t u b e ,   a t   t h e   end  of  e v e r y   w o r k i n g   c y c l e ,   c h e m i c a l   s o l v e n t s  

mus t   be  u s e d .  

T h e r e f o r e ,   as  t h e   s o l v e n t s   a r e   p o l l u t i n g   and  no t   b i o d e g r a -  

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

s c a l e s   due  to  t he   c o l d - w o r k i n g   of  t h e   e x p a n d e r   a n d , a f t e r  

a l l ,   t h e   l u b r i c a n t   i t s e l f   i s ,   f o r   i t s   own  q u a l i t i e s ,   a  

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

t h a n   i t s   r e c o v e r i n g .  



On  t he   o t h e r   hand  t h e   w a s t i n g   of  t he   l u b r i c a n t ,   i . e .   i t s  

d i s c h a r g e   in  w a t e r   wou ld   g i v e   r i s e   to  f u r t h e r   c o n s i d e r a b l e  

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

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

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

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

a b o v e   m e n t i o n e d ,   b u i l d e d   by  M a n n e s m a n n ,   d a i l y   w a s t e s   v a r i o u s  

h u n d r e d s   K i l o s   of  l u b r i c a n t .  

The  i n v e n t i o n   as  c l a i m e d   is  i n t e n d e n d   to   r e m e d y   t h e s e   d r a w -  

b a c k s   due  to   t h e   use  of  e m u l s i f i a b l e   EP  l u b r i c a t i n g   o i l   in  ; 

t h i s   t y p e   of  e x p a n d e r   f o r   w e l d e d   t u b e s   and  in  o t h e r   o p e r a t i n g  

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

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

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

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

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

s p e c i f i e d   p r e s s u r e s   h e a v i e r   t h a n   12  K g . / s q . m m . )   and  h i g h  

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

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

c o s t s   of  t h e   w e l d e d   t u b e s ,   b e c a u s e   of  t h e   l ower   c o s t   of  s u c h  

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

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

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

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

a l l o w e d   l i m i t s .  

F u r t h e r m o r e ,   t h e   use  of  such   p o l y g l y c o l s   a l l o w s   to   r e m o v e  

e n t i r e l y ,   t h e   l u b r i c a n t   t h a t   f a l l s   in  t h e   t u b e   or  to   r e m o v e  

o n l y   t h e   s l a g s   and  t h e   f e r r o u s   s c a l e s   t h a t   have   s e t t l e d   o n  

t h e   l u b r i c a n t   i t s e l f   t h a t   w e t s   t h e   wedge  of  t h e   e x p a n d e r ,  

by  w a s h i n g   t he   t u b e   and  t h e   w e d g e s ,   w i t h o u t   u s i n g   c h e m i c a l  

s u b s t a n c e ,   but   o n l y   by  means   of   w a t e r   a t   d i f f e r e n t   p r e s s u r e s :  

h i g h e r   o n e s   to  c l e a n   t h e   t u b e   and  lower   ones   to   r emove   o n l y  



t h e   s l a g s   and  f e r r o u s   s c a l e s   f rom  t h e   w e d g e s .  

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

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

w a s h i n g   ( f o r   i n s t a n c e   3-4   K g . / s q . c m . ) ,   w h e r e a s   i t   is  r e m o v e d  

if  i t   u n t e r g o e s   h i g h   p r e s s u r e   w a t e r   w a s h i n g .  

These   p r o p e r t i e s   can  be  r e a c h e d   by  means   of  m i x t u r e   of  p o l y -  

c l y c o l s   o b t a i n e d   by  c o p o l y m e r i z a t i o n   of  p r o p y l e n e   o x i d e  

(C3H601  and  of  e t h y l e n e   o x i d e   (C2H40)  b o t h   e t h e r i s e d ,   t o  

wh ich   a re   a d d e d   as  a d d i t i v e s   v e g e t a b l e   o i l s   and  d e r i v a t i v e s  

in  p e r c e n t a g e s   no t   h i g h e r   t h a n   1 0 % .  

In  t h e   c a s e   of  t h e   above   m e n t i o n e d   M a n n e s m a n n ,   c o l d   m e c h a n i -  

cal   d o u b l e - h e a d   e x p a n d e r ,   if  p o l y g l y c o l s   as  l u b r i c a n t   a r e  

u s e d ,   t h e   w o r k i n g   p r o c e s s   of  t h e   t u b e s ,   if   s a n d b l a s t i n g   a n d  

v a r n i s h i n g   a re   r e q u i r e d ,   need   t h e   f o l l o w i n g   f i n a l   o p e r a t i o n :  

a)  c l e a n i n g   of  t h e   i n n e r   s u r f a c e s   of  t h e   t u b e s ,   w e t t e d   b y  

t h e   l u b r i c a n t   and  of  t h e   w o r k i n g   member  of  t h e   e x p a n d e r   b y  

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

b)  v i s u a l   q u a l i t y   t e s t i n g ;  

c)  s a n d b l a s t i n g   and  v a r n i s h i n g ;  

d)  d i r e c t   d i s c h a r g e   of  t h e   e x h a u s t e d   l u b r i c a n t   in  t he   d r a i n  

w a t e r   t a n k s   of  t h e   f a c t o r y   f o r   i t s   s o l u b i l i t y   and  f o r   i t s  

lower   t o x i c i t y   f o r   what   c o n c e r n s   p o l l u t i o n .  

The  a p p l i c a t i o n   of  t h e   p o l y g l y c o l s   in  t h e   c a s e s   t a k e n   i n t o  

c o n s i d e r a t i o n   owing   to   t h e   f a c t   t h a t   t h e y   can  be  d i s c h a r g e d  

in  g r e a t   q u a n t i t i e s   in  w a t e r ,   d e t e r m i n e s   a l s o   e x t r a   a d v a n t a -  

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

i t   a l l o w s   to  s i m p l i f y   t he   e q u i p m e n t   and  t h e   p l a n t s   m e a n t   f o r  

the   t r e a t m e n t   of  i n d u s t r i a l   e x h a u s t s .  

T h a t   would   no t   be  p o s s i b l e   when  m i n e r a l   l u b r i f i c a t i n g   o i l s  

a re   u s e d   b e c a u s e   of  t he   e x t r e m e l y   low  c o n c e n t r a t i o n   of  s a i d  

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

f a c t o r y   ( in   I t a l y   f o r   i n s t a n c e   t h e   a l l o w e d   c o n c e n t r a t i o n   i s  

3  p . p .   m i l l i o n ) .  



1.  " A p p l i c a t i o n   of  p o l y g l y c o l s   s o l u b l e   in  w a t e r   as  l u b r i c a n t  

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

and  g a u g i n g   of  l e n g t h w i s e   w e l d e d   s t e e l   t u b e s " ,   the   a p p l i -  

c a t i o n   b e i n g   e x t e n d i b l e   to   t h e   o t h e r   o p e r a t i n g   m a c h i n e s  

in  wich   t h e   same  l u b r i c a t i n g   c o n d i t i o n s   t a k e   p l a c e ,   t h e  

l u b r i c a n t   i t s e l f   b e i n g   to   w a s t e   at   t h e   end  of  the   w o r k i n g  

c y c l e   of  e ach   t u b e ,   c h a r a c t e r i z e d   in  t h a t   t h e   l u b r i c a n t  

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

t h e   c o m p o n e n t s   of  t h e   m i x t u r e   of  p o l y g l y c o l s   or  of  t h e  

p r o p y l e n e   and  e t h y l e n e   o x i d e s   bo th   c o p o l y m e r i z e d   and  e t h e -  

r i s e d ,  s o   to   o b t a i n   t h e   f o l l o w i n g   p r o p e r t i e s :  

a)  r e s i s t a n c e   to   t h e   c o m p r e s s i o n   h i g h e r   t h a n   12  K g . / s q . m m . ;  

b)  d i f f e r e n t   r e s i s t a n c e   to   t he   w a t e r   w a s h i n g   p r e s s u r e ,  

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

f r o m   t h e   w e t t e d   s u r f a c e s   if  t he   w a t e r   w a s h i n g   is  c a r r i e d  

o u t ,   f o r   i n s t a n c e ,   a t   p r e s s u r e   lower   t h a n   3 -4   K g . / s q . c m . ,  

or  to  r emove   t h e   l u b r i c a n t   i t s e l f   if  t h e   w a t e r   w a s h i n g  

p r e s s u r e   is  h i g h e r   t h a n   t he   above   m e n t i o n e d   p r e s s u r e   o f  

3 - 4   K g . / s q . c m . .  

2 .   A p p l i c a t i o n   as  m e n t i o n e d   in  t h e   p r e v i o u s   c l a i m ,   c h a r a -  

c t e r i z e d   in  t h a t   t h e   f i n a l   w o r k i n g   p r o c e s s   of  t he   w e l d e d  

t u b e s ,   if   a l s o   s a n d b l a s t i n g   and  v a r n i s h i n g   a r e   r e q u i r e d ,  

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

a)  c l e a n i n g   of  t h e   t u b e s   by  w a s h i n g   t h e m s e l v e s   w i t h   j e t s  

of   w a t e r   a t   h i g h   p r e s s u r e ;  

b)  v i s u a l   q u a l i t y   t e s t i n g ;  

c)  s a n d b l a s t i n g   and  v a r n i s h i n g ;  

d)  d i r e c t   d i s c h a r g i n g   of  t h e   e x h a u s t e d   l u b r i c a n t   in  t h e  

d r a i n   w a t e r   t a n k s   of  t h e   f a c t o r y ,   w i t h i n   t he   l i m i t s   o f  

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