
Europaisches  Patentamt 

European  Patent  Office  ©  Publication  number:  0  3 9 4   4 6 8  

Office  europeen  des  brevets  A 1  

§)  E U R O P E A N   PATENT  A P P L I C A T I O N  
p u b l i s h e d   in  a c c o r d a n c e   with  Art .  

158(3)  E P C  

£)  Application  number:  89910189.3  ©  Int.  CIA  C10M  141/06,  C10M  141 /08 ,  
//(C1  0M  1  41/08,1  33:06,  1  3 3 : 5 4 ,  

g)  Date  of  filing:  13.09.89  1 3 5 : 1 0 , 1 2 9 : 5 0 , 1 2 9 : 5 4 )  

§)  International  application  number: 
PCT/JP89/00934 

©  International  publication  number: 
WO  90/02786  (22.03.90  90/07) 

©  Priority:  16.09.88  JP  229774/88  ©  Applicant:  IDEMITSU  KOSAN  COMPANY 
LIMITED 

©  Date  of  publication  of  application:  1-1,  Marunouchi  3-chome  Chiyoda-ku 
31.10.90  Bulletin  90/44  Tokyo  100(JP) 

©  Designated  Contracting  States:  @  Inventor:  KATAFUCHI,  Tadashi  Idemitsu 
DE  FR  GB  Kosan  Co.,  Ltd. 

24-4,  Anesaki-kaigan  Ichihara-shi 
Chiba-ken  299-01  (JP) 
Inventor:  SAITO,  Toshio  Idemitsu  Kosan  Co., 
Ltd. 
24-4,  Anesaki-kaigan  Ichihara-shi 
Chiba-ken  299-01  (JP) 

©  Representative:  Turk,  Gille,  Hrabal 
Brucknerstrasse  20 
D-4000  Dusseldorf  13(DE) 

©  LUBRICATING  OIL  COMPOSITION. 

©  A  lubricating  oil-composition  which  is  obtained 
by  compounding  a  base  oil  with  a  specific  amine 

IJand  at  least  one  compound  selected  from  among 
sulfonates,  phenates  and  salicylates  is  disclosed. 

00  This  composition  is  excellent  in  stain  resistance  and 
JJis  favorably  used  for,  particularly,  working  of  bear- 

ings  or  super-finish  working. 

o> 
CO 

0_ 
UJ 

Xerox  Copy  Centre 



EP  0  394  468  A1 

DESCRIPTION 

r u b r i c a t i n g   O i l   C o m p o s i t i o n  

CECHNICAL  FIELD 

T h i s   i n v e n t i o n   r e l a t e s   to  a  n o v e l   l u b r i c a t i n g   o i l  

c o m p o s i t i o n ,   more  p a r t i c u l a r l y   to  a  l u b r i c a t i n g   o i l  

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

p r o c e s s i n g   o i l   f o r   s u p e r   f i n i s h i n g   p r o c e s s i n g   or  b e a r i n g  

p r o c e s s i n g   and  has   e x c e l l e n t   s t a i n   r e s i s t a n c e   so  t h a t   s t a i n  

w i l l   no t   be  g e n e r a t e d   no t   o n l y   in  t he   a b s e n c e   of  s u l f u r   t y p e  

e x t r e m e   p r e s s u r e   a g e n t s   bu t   a l s o   in  the   p r e s e n c e   of  s u c h  

a g e n t s   . 

BACKGROUND  ART 

G e n e r a l l y   in  m e t a l   w o r k i n g   s u c h   as  c u t t i n g   or  g r i n d i n g  

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

e x t r u s i o n s   b e t w e e n   m e t a l s   b r e a k   t he   a d s o r p t i o n   o i l   f i l m   a n d  

come  i n t o   c o n t a c t   w i t h   e a c h   o t h e r .   As  a  r e s u l t ,   s u r f a c e  

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

c a u s e s   s e i z u r e   or  s c u f f i n g .   Thus ,   an  e x t r e m e   p r e s s u r e   a g e n t  

has  been   c o n v e n t i o n a l l y   i n c o r p o r a t e d   in  a  l u b r i c a t i n g   o i l   f o r  

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

l u b r i c a t i n g   o i l   w i l l   no t   l o s e   l u b r i c a t i n g   p r o p e r t i e s   u n d e r  

such   a  c o n d i t i o n .  

C u t t i n g   or  g r i n d i n g   of  m e t a l   is  c h a r a c t e r i z e d   in  t h a t  

t e m p e r a t u r e   r i s e s   g r e a t l y   and  a  f r e s h   s u r f a c e   a l w a y s   a p p e a r s  

upon  c u t t i n g   or  g r i n d i n g .   T h e r e f o r e ,   s u c h   an  e x t r e m e  

p r e s s u r e   a g e n t   is   r e q u i r e d   to  have  s u f f i c i e n t   d u r a b i l i t y  

a g a i n s t   t h e   r i s e   in  t e m p e r a t u r e   on  f r i c t i o n   s u r f a c e s   and  t o  
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e a c t   r a p i d l y   w i t h   t he   f r i c t i o n   s u r f a c e s   so  t h a t   f r e s h   m e t a l  

u r f a c e s   w h i c h   w i l l   be  g e n e r a t e d   s u c c e s s i v e l y   can  be  c o v e r e d  

u i c k l y   w i t h   t he   l u b r i c a t i n g   f i l m   of  t he   e x t r e m e   p r e s s u r e  

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

t av ing   h i g h   a c t i v i t y   i s   g e n e r a l l y   u s e d   u n d e r   v e r y   h i g h  

: e m p e r a t u r e   c o n d i t i o n s .  

As  t he   s u l f u r   t y p e   e x t r e m e   p r e s s u r e   a g e n t ,   t h e r e   a r e  

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

m l f u r i z e d   f a t   and  o i l ,   a  s u l f u r i z e d   m i n e r a l   o i l   or  t he   l i k e ,  

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

Ls  e x c e l l e n t   in  p r o c e s s a b i l i t y   ,  i t   has   a  d e f e c t   t h a t   s t a i n s  

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

and  c a u s e s   i n e v i t a b l y   t he   l o w e r i n g   of  the   p r o d u c t   v a l u e .  

3ven  i f   a  l u b r i c a t i n g   o i l   w h i c h   d o e s   no t   c o n t a i n   t h e  

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

s t a i n s   w i l l   be  g e n e r a t e d   by  u s i n g   a  w o r k i n g   t o o l   ( g r i n d e r )  

c o n t a i n i n g   s u l f u r   as  an  i n g r e d i e n t .  

T h i s   i n v e n t i o n   has  been   done   f o r   t he   p u r p o s e   o f  

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

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

m e t a l   w o r k i n g   w h i c h   is   e x c e l l e n t   in  s t a i n   r e s i s t a n c e   so  t h a t  

s t a i n s   w i l l   no t   be  g e n e r a t e d   no t   o n l y   in  t he   a b s e n c e   of  a  

s u l f u r   t y p e   e x t r e m e   p r e s s u r e   a g e n t ,   b u t   a l s o   in  t he   p r e s e n c e  

of  s u c h   an  a g e n t .  

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

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

w o r k i n g   w h i c h   is   e x c e l l e n t   in  s t a i n   r e s i s t a n c e .   As  a  r e s u l t ,  
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i t   has  b e e n   f o u n d   t h a t   t he   a f o r e m e n t i o n e d   o b j e c t   can  b e  

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

T h i s   i n v e n t i o n   has   b e e n   a c c o m p l i s h e d   on  t he   b a s i s   of  t h i s  

k n o w l e d g e   . 

DISCLOSURE  OF  INVENTION 

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

c o m p o s i t i o n ,   c h a r a c t e r i z e d   in  t h a t   (B)  an  amine   r e p r e s e n t e d  

by  t he   f o r m u l a   ( I )   or   ( I I )   and  (C)  at   l e a s t   one  c o m p o u n d  

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

and  a  s a l i c y l a t e   a r e   i n c o r p o r a t e d   i n t o   (A)  a  b a s e   o i l   and ,   i f  

n e c e s s a r y ,   (D)  an  e x t r e m e   p r e s s u r e   a g e n t   a n d / o r   an  o i l i n e s s  

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

T h i s   i n v e n t i o n   is   now  d e s c r i b e d   in  d e t a i l   b e l o w .  

In  t he   c o m p o s i t i o n   of  t h i s   i n v e n t i o n ,   t he   b a s e   o i l   u s e d  

as  the   c o m p o n e n t   (A)  has  no  l i m i t a t i o n   e x c e p t   t h a t   t h e  

v i s c o s i t y   a t   t he   t e m p e r a t u r e   of  40  °C  is   in  the   r a n g e   of  1  t o  

300  c S t ,   and  any  one  of  the   b a s e   o i l s   w h i c h   have   b e e n  

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

w o r k i n g   s u c h   as  a  m i n e r a l   o i l ,   a  s y n t h e t i c   o i l ,   a  s u l f u r i z e d  

m i n e r a l   o i l   or  a  s u l f u r i z e d   f a t   and  o i l   can  be  u s e d .  

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

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

s u l f u r i z e d   m i n e r a l   o i l ,   a  s u l f u r i z e d   f a t   and  o i l   or  a  

s u l f u r i z e d   o l e f i n   a d v a n t a g e o u s l y   g i v e s   e x c e l l e n t  

p r o c e s s a b i l i t y   . 

The  a f o r e m e n t i o n e d   b a s e   o i l   may  be  u s e d   a l o n e   or  i n  

c o m b i n a t i o n   of  the   two  or  m o r e .  
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The  a m i n e ,   w h i c h   xs  t he   c o m p o n e n t   (B)  in  t h e   c o m p o s i t i o n  

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

( I )   or  t he   f o r m u l a   ( I I ) :  

R1 

N(CH_)  NH„  ( I )  
/  2  n  z 

R2 

1  2 
w h e r e i n   n  d e n o t e s   2  to  6  ,  p r e f e r a b l y   3;  R  and  R  r e p r e s e n t  

r e s p e c t i v e l y   a  h y d r o g e n   a tom  or  an  a l k y l   g r o u p ,   an  a l k e n y l  

g r o u p ,   a  c y c l o a l k y l   g r o u p ,   an  a l k y l a r y l   g r o u p ,   an  a r a l k y l  

g r o u p   or  an  a r y l   g r o u p   h a v i n g   5  to  30  c a r b o n   a t o m s ,  

p r e f e r a b l y   10  to  24  c a r b o n   a t o m s   and  may  be  t he   same  o r  

d i f f e r e n t   p r o v i d e d   t h a t   b o t h   of  t he   two  do  no t   r e p r e s e n t  

h y d r o g e n   a t oms   s i m u l t a n e o u s l y .  

I f   n  in  t he   a b o v e - m e n t i o n e d   f o r m u l a   ( I )   i s   l e s s   t h a n   2 ,  

t he   amine   has  a  p r o b l e m   of  o d o r ;   and  the   amine   in  w h i c h   n 

e x c e e d s   6  i s   l e s s   a v a i l a b l e .   I f   R1  or  R2  has  c a r b o n   a t o m s  

l e s s   t h a n   5,  t he   amine   has  t he   p r o b l e m s   of  o d o r   or   p o o r  

s o l u b i l i t y ;   and  the   amine   in  w h i c h   R  or  R  has  c a r b o n   a t o m s  

e x c e e d i n g   30  i s   l e s s   a v a i l a b l e .  

The  d i a m i n e s   i n c l u d e   f o r   e x a m p l e  

N - l a u r y l p r o p y l e n e d i a m i n e   ,  N - m y r i s t y l p r o p y l e n e d i a m i n e   , 

N - p a l m i t y l p r o p y l e n e d i a m i n e ,   N - s t e a r y l p r o p y l e n e d i a m i n e   ,  N- 

e i c o s y l p r o p y l e n e d i a m i n e   , 

N - o l e y l p r o p y l e n e d i a m i n e ,   N,  N - d i l a u r y l p r o p y l e n e d i a m i n e   ,  t a l l o w  

p r o p y l e n e d i a m i n e   or  the   l i k e .  

R3-NH-R4  ( I D  

w h e r e i n   R3  and  R4  r e p r e s e n t   r e s p e c t i v e l y   an  a l k y l   g r o u p ,   a n  
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a l k e n y l   g r o u p ,   a  c y c l o a l k y l   g r o u p ,   an  a l k y l a r y l   g r o u p ,   a n  

a r a l k y l   g r o u p   or   an  a r y l   g r o u p   h a v i n g   4  to  30  c a r b o n   a t o m s ,  

p r e f e r a b l y   5  to  20  c a r b o n   a t oms   and  may  be  t he   same  o r  

d i f f e r e n t   f rom  e a c h   o t h e r .  

I f   R3  or   R4  has  c a r b o n   a t oms   l e s s   t h a n   4,  t he   amine   h a s  

t he   p r o b l e m s   of  o d o r   or  s o l u b i l i t y .   The  a f o r e m e n t i o n e d  

s e c o n d a r y   a m i n e s   i n c l u d e ,   f o r   e x a m p l e ,   d i (   m e t h y l c y c l o h e x y l )   -  

a m i n e ,   d i ( e t h y l c y c l o h e x y l )   a m i n e ,   d i (   p r o p y   Icy   c l o h e x y l   )  amine   , 

d i c y c l o h e x y l a m i n e   ,  c y c l o h e x y l d o d e c y l a m i n e   ,  c y c l o h e x y l l a u r y l -  

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

d i s t e a r y l a m i n e   and  the   l i k e ,   p a r t i c u l a r l y  

d i (   m e t h y l c y c l o h e x y l )   amine   and  d i c y c l o h e x y l a m i n e   a r e  

p r e f e r r e d   . 

T h e s e   a m i n e s   may  be  u s e d   a l o n e   or  in  c o m b i n a t i o n   of  t h e  

two  or  m o r e .   The  amoun t   to  be  i n c o r p o r a t e d   i s   g e n e r a l l y  

s e l e c t e d   in  t he   r a n g e   of  0 .1   to  5%  by  w e i g h t ,   p r e f e r a b l y   0 . 2  

to  2%  by  w e i g h t   on  the   b a s i s   of  the   w e i g h t   of  t h e  

c o m p o s i t i o n .   I f   t he   amoun t   i s   l e s s   t h a n   0.1%  by  w e i g h t ,   t h e  

e f f e c t   of  t h i s   i n v e n t i o n   c a n n o t   be  e x h i b i t e d   s a t i s f a c t o r i l y .  

I f   t he   amoun t   e x c e e d s   5%  by  w e i g h t ,   t he   i m p r o v e m e n t   of  t h e  

e f f e c t   c o r r e s p o n d i n g   to  t h a t   amoun t   c a n n o t   be  e x p e c t e d .  

In  t he   c o m p o s i t i o n   of  t h i s   i n v e n t i o n ,   one  or  more  k i n d s  

of  t he   c o m p o u n d s   s e l e c t e d   f rom  a  s u l f o n a t e ,   a  p h e n a t e   and  a  

s a l i c y l a t e   a re   u s e d   as  t he   c o m p o n e n t   (C) .   The  b a s e   n u m b e r s  

of  the   s u l f o n a t e ,   p h e n a t e   and  s a l i c y l a t e   a r e   no t   l i m i t e d  

s p e c i f i c a l l y   and  a r e   p r e f e r a b l y   in  t he   r a n g e   of  10  to  500  mg 

KOH/g,  more  p r e f e r a b l y   150  to  500  mg  KOH/g,  p a r t i c u l a r l y   a  
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l igh   b a s e   n u m b e r   in  t h e   r a n g e   of  150  to  450  mg  KOH/g  o e x n g  

>ref  e r r e d .   The  c o m p o n e n t   h a v i n g   s u c h   a  h i g h   b a s e   n u m b e r   h a s  

p o d   d u r a b i l i t y   of  t he   e f f e c t   ( p a r t i c u l a r l y   s t a i n  

r e s i s t a n c e   )  . 

As  the   s u l f o n a t e ,   e i t h e r   a  p e t r o l e u m   s u l f o n a t e   or  a  

s y n t h e t i c   s u l f o n a t e   can  be  u s e d ,   and  as  t h e   s a l t   f o rm ,   t h e r e  

are  m e n t i o n e d   an  a l k a l i   m e t a l   s a l t ,   an  a l k a l i n e   e a r t h   m e t a l  

s a l t ,   a  d i a m i n e   s a l t ,   an  ammonium  s a l t   or  t he   l i k e .   Among 

t h e s e   s a l t s ,   t he   a l k a l i n e   e a r t h   m e t a l   s a l t ,   p a r t i c u l a r l y   a  

c a l c i u m   s a l t   and  a  b a r i u m   s a l t   a r e   p r e f e r r e d .  

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

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

a c i d   w h i c h   is   a  b y - p r o d u c t   d u r i n g   the   p u r i f i c a t i o n   of  l i q u i d  

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

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

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

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

s u l f o n a t e   is   u s e d .   A l s o ,   as  t he   s y n t h e t i c   s u l f o n a t e ,   t h e r e  

is  u s e d   a  s u l f o n a t e   o b t a i n e d   by  s u l f o n a t i n g   b o t t o m s  

c o n t a i n i n g   as  t he   main   c o m p o n e n t   d i d o d e c y l b e n z e n e   as  a  b y -  

p r o d u c t   d u r i n g   the   p r o d u c t i o n   of  d o d e c y l b e n z e n e   as  a  r a w  

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

b e n z e n e   w i t h   a  p r o p y l e n e   t e t r a m e r ,   or   by  s u l f o n a t i n g  

d i n o n y l n a p h t h a l e n e   w h i c h   is   o b t a i n e d   by  the   a l k y l a t i o n   o f  

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

a c i d   i n t o   a  s a l t .   The  s u l f o n a t e   h a v i n g   a  h i g h   b a s e   number   i s  

o b t a i n e d   by  c o n t a c t i n g   the   s u l f o n a t e   t h u s   o b t a i n e d   w i t h  
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c a r b o n   d i o x i d e   gas  in  t he   p r e s e n c e   of  an  e x c e s s i v e   amoun t   o f  

an  a l k a l i   c o m p o u n d   s u c h   as  an  h y d r o x i d e ,   f o r   e x a m p l e   c a l c i u m  

h y d r o x i d e   or  b a r i u m   h y d r o x i d e ,   or   an  o x i d e .   The  s u l f o n a t e  

may  be  u s e d   a l o n e   or  in  c o m b i n a t i o n   of  t he   two  or  m o r e .  

The  p h e n a t e   can  be  p r e p a r e d ,   f o r   e x a m p l e ,   by  r e a c t i n g   a n  

a l k y l p h e n o l   w i t h   e l e m e n t a r y   s u l f u r   and  a  m e t a l   h y d r o x i d e   i n  

an  a l c o h o l   as  a  s o l v e n t .   As  the   form  of  t he   s a l t ,   t h e r e   a r e  

m e n t i o n e d   a  v a r i e t y   of  s a l t s   in  t he   same  m a n n e r   as  in  t h e  

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

On  t he   o t h e r   h a n d ,   as  t he   s a l i c y l a t e ,   an  a l k a l i   m e t a l  

s a l t ,   an  a l k a l i n e   e a r t h   m e t a l   s a l t ,   a  d i a m i n e   s a l t   or  a n  

ammonium  s a l t   of  the   a l k y l s a l i c y l i c   a c i d   r e p r e s e n t e d   by  t h e  

g e n e r a l   f o r m u l a   ( I I I )   a r e   u s e d :  

0  H 

�   
•  •  •  (  I  ) 

w h e r e i n   R  r e p r e s e n t s   an  a l k y l   g r o u p .   Among  t h e s e   s a l t s ,  

a l k a l i n e   e a r t h   m e t a l   s a l t s ,   e s p e c i a l l y   the   c a l c i u m   s a l t   a n d  

the   m a g n e s i u m   s a l t   a re   p r e f e r a b l y   u s e d .   The  a l k y l s a l i c y l i c  

a c i d   can  be  g e n e r a l l y   p r e p a r e d   by  a l k y l a t i n g   p h e n o l   w i t h   a n  

- o l e f i n   h a v i n g   14  to  18  c a r b o n   a toms   and  s u b j e c t i n g   t h e  

r e s u l t a n t   a l k y l p h e n o l   to  K o l b e - S c h m i d t   r e a c t i o n .   T h e  

s a l i c y l a t e   h a v i n g   a  h i g h   b a s e   number   is   p r e p a r e d   in  the   s a m e  

m a n n e r   as  t he   a f o r e m e n t i o n e d   s u l f o n a t e .  

The  a l k y l s a l i c y l i c   a c i d   in  w h i c h   the   a l k y l   g r o u p   i s  

p l a c e d   at   the   p a r a - p o s i t i o n   to  t he   h y d r o x y l   g r o u p   i s  
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a d v a n t a g e o u s   b e c a u s e   of  i t s   e x c e l l e n t   d i s p e r s i b i l i t y   in  h i g h  

t e m p e r a t u r e s   . 

The  s a l i c y l a t e   may  be  u s e d   a l o n e   or  in  c o m b i n a t i o n   o f  

the   two  or   m o r e ,   and  i t   may  a l s o   be  c o m b i n e d   w i t h   t h e  

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

In  t h e   c o m p o s i t i o n   of  t h i s   i n v e n t i o n ,   t h e   s u l f o n a t e ,   t h e  

p h e n a t e   or  t he   s a l i c y l a t e   as  t he   c o m p o n e n t   (C)  i s   g e n e r a l l y  

u s e d   in  an  amoun t   of  0 .1   to  10%  by  w e i g h t ,   p r e f e r a b l y   0 .2   t o  

5%  by  w e i g h t   on  t he   b a s i s   of  t he   w e i g h t   of  t he   c o m p o s i t i o n .  

I f   t he   a m o u n t   i s   l e s s   t h a n   0.1%  by  w e i g h t ,   t h e   e f f e c t   of  t h i s  

i n v e n t i o n   w i l l   no t   be  e x h i b i t e d   s a t i s f a c t o r i l y ;   i f   i t   e x c e e d s  

10%  by  w e i g h t ,   t he   i m p r o v e m e n t   of  t he   e f f e c t   c o r r e s p o n d i n g   t o  

t h a t   amoun t   c a n n o t   be  e x p e c t e d .   The  o p t i m u m   a m o u n t   is  a b o u t  

1%  by  w e i g h t   to  t he   w e i g h t   of  t he   c o m p o s i t i o n .  

In  t he   c o m p o s i t i o n   of  t h i s   i n v e n t i o n ,   an  e x t r e m e  

p r e s s u r e   a g e n t   a n d / o r   an  o i l i n e s s   a g e n t   can  be  i n c o r p o r a t e d  

as  the   c o m p o n e n t   (D),   i f   n e c e s s a r y .   The  e x t r e m e   p r e s s u r e  

a g e n t   or  t he   o i l i n e s s   a g e n t   has   no  p a r t i c u l a r   l i m i t a t i o n ,   a n d  

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

the   p r o c e s s i n g   of  m a c h i n e s   can  be  u s e d .   The  e x t r e m e   p r e s s u r e  

a g e n t   r e a c t s   in  a  s a t i s f a c t o r y   s p e e d   w i t h   t he   f r i c t i o n  

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

on  the   f r i c t i o n   s u r f a c e s ,   c o v e r s   q u i c k l y   the   f r e s h   m e t a l  

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

l u b r i c a t i n g   f i l m ,   so  t h a t   t he   e x t r u s i o n s   on  t h e   s u r f a c e s   a r e  

p r o t e c t e d   f rom  f u s i o n   or  b r e a k a g e .   As  t he   e x t r e m e   p r e s s u r e  

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

s u l f u r i z e d   o l e f i n ,   a  s u l f u r i z e d   m i n e r a l   o i l ,   a  s u l f u r i z e d   f a t  

and  o i l   or   t he   l i k e ;   a  c h l o r i n e   t y p e   e x t r e m e   p r e s s u r e   a g e n t  

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

c h l o r i n a t e d   n a p h t h a l e n e ,   a  c h l o r i n a t e d   p o l y p h e n y l ,   a  

c h l o r i n a t e d   a l k y l b e n z e n e   ,  m e t h y l   t r i c h l o r o s t e a r a t e   , 

p e n t a c h l o r o p e n t a d i e n i c   a c i d ,   d i b u t y l   c h l o r e n d a t e   or  t he   l i k e ;  

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

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

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

t a l l o w   amine   s a l t   of  o c t y l   p h o s p h a t e ,   an  o l e y l a m i n e   s a l t   o f  

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

or  the   l i k e ;   an  o r g a n i c   m e t a l   compound   t y p e   e x t r e m e   p r e s s u r e  

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

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

d i t h i o c a r b a m a t e   ,  amine   h e x a f   l u o r o t i t a n a t e   ,  t i t a n i u m  

t e t r a ( d i a l k y l   o r t h o p h o s p h a t e   )  ,  a  r e a c t i o n   p r o d u c t   o f  

t e t r a b u t y l   t i t a n a t e   and  an  p o l y a m i n e   or  the   l i k e .   T h e  

e x t r e m e   p r e s s u r e   a g e n t   may  be  u s e d   a l o n e   or  in  c o m b i n a t i o n   o f  

t he   two  or  more  . 

On  t he   o t h e r   h a n d ,   t he   o i l i n e s s   a g e n t   has  t he   e f f e c t   o f  

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

f i l m   to  d e c r e a s e   f r i c t i o n .   As  the   o i l i n e s s   a g e n t ,   t h e r e   a r e  

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

a c i d ,   s t e a r i c   a c i d   or  t he   l i k e ;   a  h i g h e r   a l c o h o l   s u c h   a s  

s t e a r y l   a l c o h o l ,   o l e y l   a l c o h o l   or  the   l i k e ;   an  amine   or  a n  

e s t e r .   The  o i l i n e s s   a g e n t   may  be  u s e d   a l o n e   or  i n  
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: o m b i n a t i o n   of  t he   two  or  m o r e ,   and  xt  may  a l s o   oe  c o m D x n e u  

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

In  t h e   c o m p o s i t i o n   of  t h i s   i n v e n t i o n ,   t h e   e x t r e m e  

i r e s s u r e   a g e n t   or  t he   o i l i n e s s   a g e n t   as  t he   c o m p o n e n t   (D)  i s  

j e n e r a l l y   i n c o r p o r a t e d   in  an  a m o u n t   of  0 . 0 1   to  40%  by  w e i g h t ,  

> r e f e r a b l y   0 .1   to  20%  by  w e i g h t   on  the   b a s i s   of  t h e   w e i g h t   o f  

:he  c o m p o s i t i o n .  

M o r e o v e r ,   in  t h e   l u b r i c a t i n g   o i l   c o m p o s i t i o n   of  t h i s  

I n v e n t i o n ,   o t h e r   a d d i t i v e s   w h i c h   have   b e e n   c o n v e n t i o n a l l y  

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

/ i s c o s i t y   i n d e x   i m p r o v e r ,   an  a n t i - o x i d a n t   ,  an  a n t i - c o r r o s i o n  

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

a n t i f o a m e r   or   t he   l i k e   can  be  i n c o r p o r a t e d ,   i f   n e c e s s a r y .  

T h i s   i n v e n t i o n   is   f u r t h e r   d e s c r i b e d   in  d e t a i l   w i t h  

r e f e r e n c e   to  E x a m p l e s ,   w h i c h   s h o u l d   no t   be  c o n s t r u e d   to  l i m i t  

the   i n v e n t i o n .  

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

e v a l u a t e d   as  f o l l o w s :  

S t a i n   r e s i s t a n c e   ( 1 )  

The  p r o c e s s e d   b e a r i n g s   were   c o a t e d   w i t h   t he   c o m p o s i t i o n ,  

s t a c k e d   and  l e f t   s t a n d i n g   f o r   3  days   u n d e r   the   c o n d i t i o n s   o f  

30°C  and  a  h u m i d i t y   of  95%;  t h e n   t he   s t a c k e d   b e a r i n g s   w e r e  

o b s e r v e d   a c c o r d i n g   to  t he   f o l l o w i n g   c r i t e r i a :  

O:  no  s t a i n  

X:  s t a i n  

S t a i n   r e s i s t a n c e   ( 2 )  

The  c o m p o s i t i o n   was  b o i l e d   t o g e t h e r   w i t h   a c t i v e   s u l f u r  
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in  an  a m o u n t   of  0.5%  by  w e i g h t ,   and  t he   c o m p o s i t i o n   w a s  

e v a l u a t e d   in  t h e   same  m a n n e r   as  t he   m e t h o d   (  1  )  a c c o r d i n g   t o  

the  f o l l o w i n g   c r i t e r i a :  

O:  no  s t a i n  

X:  s t a i n  

S t a i n   r e s i s t a n c e   ( 3 )  

The  s a m p l e s   in  w h i c h   no  s t a i n   had  been   g e n e r a t e d   on  t h e  

a f o r e m e n t i o n e d   m e t h o d   (1)  was  l e f t   s t a n d i n g   u n d e r   t h e  

c o n d i t i o n s   of  a  t e m p e r a t u r e   of  40  °C  and  a  h u m i d i t y   of  95%  f o r  

1  m o n t h ,   and  t h e r e a f t e r   t he   s a m p l e s   were   e v a l u a t e d   a c c o r d i n g  

to  t he   f o l l o w i n g   c r i t e r i a :  

O:  no  s t a i n  

A:   s m a l l   s t a i n s   in  p a r t s  

X:  l a r g e   amoun t   of  s t a i n s  

The  c o m p o n e n t s   s e t   f o r t h   b e l o w   were   u s e d .  

Base   o i l   A: 

l i g h t   m i n e r a l   o i l   ( k i n e m a t i c   v i s c o s i t y   at   40°C:   4  c S t ) ,  

Base  o i l   B:  

s u l f u r i z e d   m i n e r a l   o i l   ( s u l f u r   c o n t e n t :   0.5%  by  w e i g h t ) ,  

D i a m i n e   A: 

l a u r y l p r o p y   l e n e d i a m i n e   , 

D i a m i n e   B:  

o l e y l p r o p y   l e n e d i a m i n e   , 

S e c o n d a r y   a m i n e :  

d i c y c l o h e x y l a m i n e   , 

S u l f o n a t e   (  Ba  )  : 

Ba  s a l t   of  p e t r o l e u m   s u l f o n a t e  
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; u l f o n a t e   ( C a ) :  

Ca  s a l t   of  p e t r o l e u m   s u l f o n a t e  

i u l f o n a t e   h a v i n g   h i g h   b a s e   n u m b e r   ( C a ) :  

Ca  s a l t   of  p e t r o l e u m   s u l f o n a t e   h a v i n g   a  b a s e   n u m b e r   o f  

100  mg  KOH/g  

S u l f o n a t e   h a v i n g   h i g h   b a s e   n u m b e r   ( M g ) :  

Mg  s a l t   of  p e t r o l e u m   s u l f o n a t e   h a v i n g   a  b a s e   n u m b e r   o f  

tOO  mg  KOH/g  

S u l f o n a t e   (Na)  ; 

Na  s a l t   of  p e t r o l e u m   s u l f o n a t e  

S u l f o n a t e   (  d i a m i n e   )  ; 

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

S u l f o n a t e   (  ammonium)  ; 

ammonium  s a l t   of  p e t r o l e u m   s u l f o n a t e  

P h e n a t e   h a v i n g   h i g h   b a s e   n u m b e r   ( C a )  

Ca  s a l t   of  p h e n a t e   h a v i n g   a  b a s e   n u m b e r   of  200  mg  KOH/g 

S a l i c y l a t e   (  Ca)  : 

Ca  s a l t   of  s a l i c y l a t e   w h i c h   has  an  a l k y l   g r o u p   w i t h   14 

to  18  c a r b o n   a t o m s  

S a l i c y l a t e   h a v i n g   h i g h   b a s e   number   ( C a ) :  

Ca  s a l t   of  s a l i c y l a t e   h a v i n g   a  b a s e   n u m b e r   of  300  mg 

KOH/g 

Amine:   O l e y l a m i n e  

E x t r e m e   p r e s s u r e   a g e n t :  

a c t i v e   s u l f u r i z e d   l a r d   ( s u l f u r   c o n t e n t :   10%  by  w e i g h t )  

O i l i n e s s   a g e n t :  

l a r d  

-  iz  -  



EP  0  394  468  A1 

E x a m p l e s   1  to  28  and  C o m p a r a t i v e   E x a m p l e s   1  to  22  

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

shown  in  T a b l e   1  were   p r e p a r e d ,   and  t h e i r   s t a i n   r e s i s t a n c e s  

were   e v a l u a t e d .   The  r e s u l t s   a r e   shown  in  T a b l e   1 .  

The  e x t r e m e   p r e s s u r e   a g e n t   and  t he   o i l i n e s s   a g e n t   w e r e  

u s e d   as  a  m i x t u r e   of  t he   r a t i o   2  :  1  by  w e i g h t .  
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INDUSTRIAL  A P P L I C A B I L I T Y  

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

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

w o r k i n g   w h i c h   i s   e x c e l l e n t   in  s t a i n   r e s i s t a n c e   so  t h a t   s t a i n  

w i l l   no t   be  g e n e r a t e d   no t   o n l y   in  t he   a b s e n c e   of  a  s u l f u r  

t y p e   e x t r e m e   p r e s s u r e   a g e n t   b u t   a l s o   in  t he   p r e s e n c e   of  s u c h  

an  a g e n t .   Thus ,   t he   l u b r i c a t i n g   o i l   c o m p o s i t i o n   of  t h i s  

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

p r o c e s s i n g   or   s u p e r   f i n i s h i n g   p r o c e s s i n g .  
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CLAIMS 

1.  A  l u b r i c a t i n g   o i l   c o m p o s i t i o n ,   c h a r a c t e r i z e d   in  t h a t   i n  

(A)  a  b a s e   o i l   a r e   i n c o r p o r a t e d   (B)  an  amine   r e p r e s e n t e d   b y  

t h e   f o r m u l a   ( I )   or   ( I I )   and  (C)  a t   l e a s t   one  c o m p o u n d  

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

and  a  s a l i c y l a t e :  

R1 

\ ( C H 2 ) n N H 2   ( I )  

R2  ■ 

1  2 
w h e r e i n   n  d e n o t e s   2  to  6;  R  and  R  r e p r e s e n t   r e s p e c t i v e l y   a  

h y d r o g e n   a tom  or  an  a l k y l   g r o u p ,   an  a l k e n y l   g r o u p ,   a  

c y c l o a l k y l   g r o u p ,   an  a l k y l a r y l   g r o u p ,   an  a r a l k y l   g r o u p   or  a n  

a r y l   g r o u p   h a v i n g   5  to  30  c a r b o n   a t oms   and  may  be  t he   same  o r  

d i f f e r e n t   p r o v i d e d   t h a t   b o t h   of  t he   two  do  no t   r e p r e s e n t  

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

R3-NH-R4  ( I D  

w h e r e i n   R3  and  R4  r e p r e s e n t   r e s p e c t i v e l y   an  a l k y l   g r o u p ,   a n  

a l k e n y l   g r o u p ,   a  c y c l o a l k y l   g r o u p ,   an  a l k y l a r y l   g r o u p ,   a n  

a r a l k y l   g r o u p   or  an  a r y l   g r o u p   h a v i n g   4  to  30  c a r b o n   a t o m s  

and  may  be  t he   same  or  d i f f e r e n t   f rom  e a c h   o t h e r .  

2.  A  c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   1,  w h e r e i n   t h e   a m i n e  

r e p r e s e n t e d   by  the   f o r m u l a   ( I )   or  ( I I )   i s   in  an  amoun t   of  0 . 1  

to  5%  by  w e i g h t   to  t he   t o t a l   w e i g h t   of  t he   c o m p o s i t i o n ,   a n d  

the   at   l e a s t   one  compound   s e l e c t e d   f rom  a  s u l f o n a t e ,   a  

p h e n a t e   and  a  s a l i c y l a t e   i s   in  an  amount   of  0 .1   to  10%  b y  

w e i g h t   to  t he   t o t a l   w e i g h t   of  t he   c o m p o s i t i o n .  
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3.  The  c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   1  or   2  ,  w h e r e i n   t h e  

b a s e   o i l   i s   s u l f u r   t y p e   b a s e   o i l .  

4.  A  l u b r i c a t i n g   o i l   c o m p o s i t i o n ,   c h a r a c t e r i z e d   in  t h a t   i n  

(A)  a  b a s e   o i l   a r e   i n c o r p o r a t e d   (B)  an  amine   r e p r e s e n t e d   b y  

t he   f o r m u l a   ( I )   or  ( I I ) ,   (C)  a t   l e a s t   one  compound   s e l e c t e d  

f rom  the   g r o u p   c o n s i s t i n g   of  a  s u l f o n a t e ,   a  p h e n a t e   and  a  

s a l i c y l a t e ,   and  (D)  at   l e a s t   one  a d d i t i v e   of  an  e x t r e m e  

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

5.  A  c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   4,  w h e r e i n   (B)  t h e  

amine   r e p r e s e n t e d   by  t he   f o r m u l a   ( I )   or  ( I I )   is   in  an  a m o u n t  

of  0 .1   to  5%  by  w e i g h t   to  t he   t o t a l   w e i g h t   of  t h e  

c o m p o s i t i o n ,   (C)  a t   l e a s t   one  compound   s e l e c t e d   f rom  t h e  

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

is   in  an  amoun t   of  0 .1   to  10%  by  w e i g h t   to  t he   t o t a l   w e i g h t  

of  the   c o m p o s i t i o n ,   and  (D)  at   l e a s t   one  a d d i t i v e   of  a n  

e x t r e m e   p r e s s u r e   a g e n t   and  an  o i l i n e s s   a g e n t   is   in  an  a m o u n t  

of  0 . 0 1   to  40%  by  w e i g h t   to  t he   t o t a l   w e i g h t   of  t h e  

c o m p o s i t i o n   . 

6.  A  c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   4  or  5,  w h e r e i n   t h e  

b a s e   o i l   is   a  s u l f u r   t y p e   b a s e   o i l .  

7.  A  c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   1  or  4  ,  w h e r e i n   t h e  

b a s i c i t y   of  at   l e a s t   one  compound   s e l e c t e d   f rom  the   g r o u p  

c o n s i s t i n g   of  a  s u l f o n a t e ,   a  p h e n a t e   and  a  s a l i c y l a t e   is   i n  
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invite  payment  of  any  additional  fee. 

Remark  on  Protest 
I  I  The  additional  search  fees  were  accompanied  by  applicant's  protest 
1  I  No  protest  accompanied  the  payment  of  additional  search  tees 
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