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©  a  lubricating  composition  in  the  form  of  a  gel  consisting  of  an  oil  and  polymethyipentene. 

©  Lubricating  compositions  and  shaped  articles  composed 
thereof  for  use  in  bearings  and  the  like  are  described  which 
consist  essentially  of  about  50  to  about  90%  by  weight  of  an  oil 
of  lubricating  viscosity  and  about  50  to  about  10%  by  weight 
of  polymethyipentene  having  an  average  molecular  weight  in 
the  range  from  about  3  to  about  5  million;  the  oil  being  a 
mineral  oil,  a  diester  oil  or  preferably  a  synthetic  hydrocarbon 
oil,  and  having  a  viscosity  in  the  range  from  about  1  5  to  about 
300  millimetres2/  second  (mmVs)  at  38°C  (100°F);  the  shaped 
,  articles  can  be  formed  in  situ  in  an  article  such  as  a  bearing  or 
•a  mold  by  heat  curing  a  physical  mixture  of  the  oil  and 

t»  polymethyipentene  at  a  temperature  somewhat  above  the 
initial  softening  point  of  the  latter  for  about  45  to  75  minutes 

^and  allowing  the  mixture  to  cool  to  form  a  firm,  tough,  solid 
gel  having  an  oily  surface  provided  by  oil  exuding  from  the  gel 

0)to  thus  produce  a  lubricating  mass  operable  for  extended 
©periods  of  time  at  temperature  up  to  about  160°C  (320°F). 

These  shaped  lubricating  masses  may  be  used  as  formed  or 
O  may  be  shaped  further  by  conventional  physical  means. 
o  
o  

o  
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Lubricating  compositions  and  shaped  articles  composed 
thereof  for  use  in  bearings  and  the  like  are  described  which 
consist  essentially  of  about  50  to  about  90%  by  weight  of  an  oil 
of  lubricating  viscosity  and  about  50  to  about  10%  by  weight 
of  polymethylpentene  having  an  average  molecular  weight  in 
the  range  from  about  3  to  about  5  million;  the  oil  being  a 
mineral  oil,  a  diester  oil  or  preferably  a  synthetic  hydrocarbon 
oil,  and  having  a  viscosity  in  the  range  from  about  15  to  about 
300  millimetres2/second  (mm2/s)  at 38°C  (100°F);  the  shaped 
articles  can  beformed  in  situ  in  an  article  such  as  a  bearing  or 
la  mold  by  heat  curing  a  physical  mixture  of  the  oil  and 
polymethyipentene  at  a  temperature  somewhat  above  the 

initial  softening  point  of  the  latter  for  about  45  to  75  minutes 
and  allowing  the  mixture  to  cool  to  form  a  firm,  tough,  solid 
gel  having  an  oily  surface  provided  by  oil  exuding  from  the  gel 
to  thus  produce  a  lubricating  mass  operable  for  extended 
periods  of  time  at  temperature  up  to  about  160°C  (320°F). 
These  shaped  lubricating  masses  may  be  used  as  formed  or 
may  be  shaped  further  by  conventional  physical  means. 



BACKGROUND  OF  THE  INVENTION 

It  has  long  been  recognized   that  it  would  be  d e s i r a b l e   i n  

many  i n d u s t r i e s   and  ar ts   t o  p rov ide   a  l u b r i c a t i n g   product  which 

would  be  capable  of  r e l e a s i n g   l ub r i can t   over  a  prolonged  p e r i o d  

of  time  under  use  cond i t ions .   For  example,  s e l f - l u b r i c a t i n g  

bearings  are  of  great  value  in  the   automotive,   av ia t ion   and  o t h e r  

i n d u s t r i e s .   It  has  also  been  recogn ized   that  it  would  be  h i g h l y  

d e s i r a b l e   for  such  l u b r i c a n t s   to  be  s e l f - s u p p o r t i n g ,   i .e .   to  have 

s u f f i c i e n t   inherent   mechanical  s t r eng th   to  a c tua l l y   c o n s t i t u t e  

o r   at  l eas t   form  a  sort   of  the  l u b r i c a t i n g   s t r u c t u r e .  

THE  PRIOR  ART 

S e l f - s u p p o r t i n g   l u b r i c a t i n g   composit ions  and  a r t i c l e s   and 

m e t h o d s   for  producing  them  have  been  descr ibed  in  the  pr ior   a r t .  

F o r   example,  Davis  and  Gi l les   U.S.  pa ten ts :   3,729,415,  i s s u e d  

A p r i l   24,  1973;  3,547,819,  issued  December  15,  1970;  and 

3,541,011,  issues  November  17,  1970;  al l   d i sc lose   l u b r i c a t i n g  

c o m p o s i t i o n s   comprising  a  hydrocarbon  oil  and  polye thylene   in  

v a r i o u s   forms,  inc luding  s e l f - s u p p o r t i n g   gels  which  exude  oil  and 

thus  have  an  oily  l u b r i c a t i n g   surface .   B r i t i s h   patent  1 ,173 ,123  

p u b l i s h e d   September  4;  1969,  is  based  on  the  foregoing  Davis  and 

G i l l e s   U.S.  pa ten t s ,   but  suggests   that  po lyo le f in s   other  than  

p o l y e t h y l e n e ,  s u c h   a s  po lyp ropy lene   and  polybutylene  may  be  u s e d  ,  

i n  s u c h   composi t ions ,   al though  a l l   of  the  working  examples 

ac tua l ly   employ  only  p o l y e t h y l e n e .  



Agens U.S:  patent   3,135,564,   issued  June  2,  1964,  d i s c l o s e s  

an  a n t i - f r i c t i o n   bearing  and  a  method  of  making  it  which  c o n t a i n s  

a  f o rmed- in -p l ace ,   un i t a ry ,   so l id ,   p l a s t i s o l   con ta in ing   a 

l u b r i c a n t   completely  f i l l i n g   an  annular  space  to  p r o v i d e  

l u b r i c a t i o n .  

Scott   and  Swartz  U.S.  patent   3,913,992,   issued  October  21, 

1975,  d i s c l o s e s   a  method  and  apparatus   employing  a mass  of  g r e a s e  

placed  on  a  d ispens ing   surface  on  a  r o t a t i n g   member  in  such  a 

w a y  t h a t   the  c e n t r i f u g a l   force  of  the  grease  aga ins t   the  d i s p e n -  

sing  surface  causes  oil   to  be  r e l eased   from  the  grease  unde r  

use  c o n d i t i o n s .  

It  wi l l   be  seen  from  the  foregoing  that   s e l f - s u p p o r t i n g  

l u b r i c a t i n g   composit ions  and  a r t i c l e s  s u c h   as  bear ings   c o n t a i n i n g  

t h e m   have  been  developed  p rev ious ly .   However,  the  e x i s t i n g  

composit ions  of  this  type  have  been  found  to  be  useful   only  a t  

ope ra t ing   tempera tures   no  higher  t han  abou t   105°C  (221°F),  s i n c e  

t h e y   become  tacky,  lose  t he i r   l u b r i c i t y   and  are  d i s c h a r g e d  
l e a v i n g   a  dry  bearing  at  t empera tures   of  about  110°C  ( 2 3 0 ° F )   o r  

h i g h e r .  

It  is,   t h e r e f o r e ,   a  primary  object   of  the  p resen t   i n v e n t i o n  

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

l u b r i c a t i o n   for  prolonged  periods  of  time  at  ope ra t i ng   t e m p e r a t u r e s  

above  105°C  (221°F) .  

B R I E F   DESCRIPTION  OF  THE INVENTION 

The  fo rego ing   and  other  ob jec t s   of  the  invent ion   which  w i l l  

become  apparent   h e r e i n a f t e r   are  achieved  by  provid ing   c o m p o s i t i o n s  



and  a r t i c l e s   formed  therefrom  which  cons i s t   e s s e n t i a l l y   of  abou t  

50  to  90%  by  weight  of  an  oil  of  l u b r i c a t i n g   v i s c o s i t y   and  from 

about  50  to  about  10%.  by  weight  of  polymethylpentene (PMP)  hav ing  

an  average  molecular  weight  in  the  range  from  about  3  to  about  5 

mi l l ion .   These  compositions  are  provided  in  the  form  of  f i r m  

tough,  sol id   gels  having  an  oily  surface  provided  by  the  exuda-  

tion  of  oil  from  the  gels.  The  p r e f e r r ed   composit ions  of  t he  

invent ion  are  made  from  syn the t i c   hydrocarbon  oi ls   having  a  v i s -  

cosi ty   in  the  range  from  about  20  to  about  260  mm3/s measured  a t  

a  temperature  of  38°C  (100°F).  Other  known  l u b r i c a t i n g   o i l s  

of  comparable  v i s c o s i t y   may  also  be  employed  inc luding  the  d i e s t e r  

oi ls   described  in  Mi l i t a ry   S p e c i f i c a t i o n s   MIL-L-23699B  and 

MIL-L-7808G.  These  re fe r   to  a i r c r a f t   turbine  engine  l u b r i c a n t s .  

Products  q u a l i f i e d   under  t h e s e  s p e c i f i c a t i o n s   are  ( r e s p e c t i v e l y )  

Exxon  ETO  2380  and  Exxon  ETO  2389. 

Natura l ly   occuring  mineral  oi ls   may  also  be  employed,  b u t  

less  des i r ab ly ,   since  they  tend  to  d e t e r i o r a t e   at  the  high  temp- 

e ra tu res   employed  in  the  p r epa ra t ion   of  the  new  l u b r i c a t i n g  

composi t ions.   Espec ia l ly   p r e f e r r ed   composit ions  are  o b t a i n e d  

. from  syn the t i c   hydrocarbon  oi ls   having  a  v i s c o s i t y   in  the  range  

f r o m   about  30  to  about  170  mm2/s. 

The  polymeric  component  of  the  new  compositions  is  known  in  

commerce  as  polymethylpentene  ( h e r e i n a f t e r   PMP) and  genera l ly   has  

a n  a v e r a g e  m o l e c u l a r  w e i g h t   i n  the   range  from  about  3  to  about  5  

mi l l ion ;   polymer  having  an  average  molecular  weight  of  about  4 

mi l l ion   having  been  found  to  provide  exce l l en t   products .   Th is  

;  mate r ia l   is  ava i l ab le   and  useful   in  f ine ly   p a r t i c u l a t e   form,  i . e .  



about  60  to  about  140  mesh. 

In  prepar ing   the  new  composi t ions ,   the  PMP  is  s imply  

blended  with  the  oil  in  a  convent iona l   b lender   to  form  a 

phys ica l   mixture.   As  noted  above,  this   mixture  may  conta in   abou t  ;  

50  to  about  90%  oil   and  about  50  to  about  10%  PMP,  based  on  t h e  

weight  of  the  t o t a l   mixture.   P re fe r r ed   p ropor t ions   are  abou t  

65  to  about  75%  oil  and  about  35  to  about  25%  PMP;  e s p e c i a l l y  

d e s i r a b l e   products  contain   about  70%  oil   and  about  30%  PMP  i n  

the  mix tu re   and  in  t h e  f i n a l   p r o d u c t .  

The  phys ica l   mixture  of  oil  and  PMP  is  then  in t roduced   to  

a  mold  or  into  the  cavi ty   of  a  bear ing  or  other  a r t i c l e   in  which 

it  is  des i red   to  produce  a  l u b r i c a t i n g   mass  in  s i tu .   The  m i x t u r e  

is  then  cured  by  heat ing  it  to  a  temperature   in  the  range  from 

about  220°C  (428°F)  to  about  260°C  (500°F);  the  exact  t e m p e r a t u r e  

in  the  range   from  about  10°C  (18°F)  to  about  50°C  (90°F)  above 

the  i n i t i a l   so f t en ing   tempera ture   of  the  p a r t i c u l a r   PMP  polymer  

in  the  mixture,   depending  on  the  l i qu id   phase  used.  This  c u r i n g  

temperature  is  maintained  for  about  45  to  about  75  minutes  u n t i l  

the  mixture  becomes  t r a n s p a r e n t   and  s t i cky .   This  end  point   may 

be  determined  v i s u a l l y ,   by  t r i a l   and  e r ro r ,   or  by  t e s t i n g   t h e  

mixture  with  a  metal  rod  to  which  the  mixture  wil l   adhere  when 

proper ly   cured.  The  f ina l   product  is  then  obta ined  by  a l l o w i n g  

t h e   cured  mixture  to  cool  whereupon  it  forms  a  firm,  tough,  s o l i d  

gel  conforming  i n  s h a p e  t o  t h e   mold or  cavi ty   of  a  b e a r i n g  o r  

o t h e r   a r t i c l e   in which  it  was  heated.   Where  the  shaped  l u b r i c -  

a t ing  mass  is  formed  in  s i tu   in  a  bear ing ,   for  example,  it  i s  

used  in  that   form.  Molded  shaped  a r t i c l e s   may  be  shaped  f u r t h e r ,  



i f   des i red ,   by  c o n v e n t i o n a l  c u t t i n g ,   abrading  or  other   p r o c e d u r e s .  

The  r e s u l t i n g   composition  or  a r t i c l e   has  an  oily  surface   p r o v i d e d  

by  the  exudation  of  oil  from  the  gel.  This  exudation  of  o i l  

.  continues  un t i l   the  oil   supply  is  exhausted,   thus  providing  p r o -  

l o n g e d   l u b r i c a t i o n   of  any  surface  in  contact   with  the  gel.  The 

new  composit ions  have  been  found  capable  of  w i ths t and ing   p r o l o n g e d  

u s e   at  opera t ing   t e m p e r a t u r e s  o f  u p   to  145°C  (293°F)  and,  f o r  

shor te r   per iods ,   at  up  tp  160°C  (320°F).  The  o i l - p o l y e t h y l e n e  

g e l  l u b r i c a t i n g   composit ions  of  the  pr ior   ar t ,   on  the  other  hand, 

a r e  i n o p e r a b l e   at  such  e l e v a t e d  t e m p e r a t u r e s ,   since  they  become 

s t icky  and  are  d ischarged  from  bear ings ,   leaving  a  dry  b e a r i n g ,  

a t   opera t ing   temperatures   of  only  about  105°C  (221°F)  to  110°C 

( 2 3 0 ° F ) .   It  wi l l   be  apparent  to  those  s k i l l e d   in  the  ar t ,   . 

t he r e fo re ,   that  the  new  PMP  con ta in ing   l ub r i can t   compos i t ions  

and  a r t i c l e s , c o n s t i t u t e   a  d i s t i n c t   improvement  over  the  p r i o r  

art  for  use  at  opera t ing   tempera tures   above  105°C  (221°F) .  

The  physical   c h a r a c t e r i s t i c s   of  the  g e l s  o f   the  p r e s e n t  

invent ion  vary  somewhat  depending  upon  the  average  mo lecu la r  

weight  of  the  PMP  and  the  p ropor t ion   of  that  mater ia l   in  the  

f inal   l u b r i c a t i n g   composit ion.   Inc reas ing   the  molecular  we igh t  

and  concen t r a t i on   of  PMP  in  the  composition  i n c r e a s e s  t h e   f i rm-  

ness,  toughness  and  r i g i d i t y   of  the  gel.  These  c h a r a c t e r i s t i c s  

are  c o r r e s p o n d i n g l y  d e c r e a s e d   by  decreas ing   the  molecular  we igh t  

a n d  c o n c e n t r a t i o n   o f  t h e  P M P  i n  t h e  c o m p o s i t i o n .   It  will   be 

s e e n ,   t he r e fo re ,   t ha t  by   varying  the  molecular   weight  and  concen-  

t r a t i o n   of  the  PMP,  l u b r i c a t i n g  c o m p o s i t i o n s   can  be  produced  which 

are  e s p e c i a l l y   adapted  for  use  in  p a r t i c u l a r   a p p l i c a t i o n .  



DETAILED  DECRIPTION  OF  THE  INVENTION 

E x a m p l e  

To  i l l u s t r a t e   the  p r e f e r r e d   p r a c t i c e   of  the  inven t ion   a 

shaped  mass  of  l u b r i c a t i n g   gel  was  prepared  con ta in ing   70%  o i l  

and  30%  PMP  by  weight  of  the  t o t a l   composi t ion.   More  s p e c i f i c a l l y  

4 0   grams  of  PMP  was  mixed  with  93  grams  of  l u b r i c a t i n g   oil  i n  

a  c o n v e n t i o n a l  b l e n d e r   for  about  one  minute  un t i l   a  homogeneous 

mixture  was  obta ined.   The  PMP  was  i n  t h e   form  of  a  60-120  mesh 

powder  which  is  commercially  a v a i l a b l e   under  the  trade  name 

"TPX  Polymer"  from  Mitsui  Pet rdchemical   I n d u s t r i e s ,   Mitsui   & 

Company  Incorpora ted .   This  PMP  has  an  average  molecular   w e i g h t  

of  4  mi l l ion .   The  oi l   was  a  s y n t h e t i c  h y d r o c a r b o n   oil  a v a i l a b l e  

from  Mobil  Oil  Corporat ion  under  the  trade  name  "SHC624"  and  had 

a  v i s c o s i t y   of  33  mm2/s  at  38°C  (100°F).  , 
After  b lending,   the  oil-PMP  mixture  was  charged  to  a  s u i t -  

a b l e   mold  with  p rovis ion   for  hea t ing ,   heated  to  218°C  (425 F)  and 

m a i n t a i n e d   at  that  temperature  for  60  minutes.   The  end  i s  

reached  when  the  mixture  becomes  t r a n s p a r e n t   and  s e l f - c o h e s i v e .  

Heating  was  then  d i scon t inued   and  the  mold  and  i ts   c o n t e n t s  

allowed  to  cool  to  ambient  t empera ture .   When  the  mold  was  o p e n e d ,  

a   s e l f - s u p p o r t i n g ,   shaped  mass  of  l u b r i c a t i n g   composi t ion  was  

obtained  in  the  form  of  a  firm,  tough,  so l id   gel  having  an  o i l y  

s u r f a c e  c a u s e d   by  exudation  of  o i l   from  the  g e l .  



Example  2 

The  general   procedure  of  Example  1  was  repeated   with  the  

exception  that  10%  PMP  was  mixed  with  90%  Mobil  SHC  624.  The 

r e s u l t i n g   shaped  l u b r i c a t i n g   gel  mass  was  s imi la r   to  that  o b t a i n e d  

in  Example  1  but  was  much  more  f l e x i b l e   due  to  the  d e c r e a s e d  

percentage  of  polymer  p r e s e n t .  

E x a m p l e   3A 

The  general   procedure  of  Example  2  was  repeated  with  t he  

exception  that   50%  PMP was  mixed with  50%  Mobil  SHC  624.  The 

cure  temperature  was  again  218°C  (425°F).  However,  the  end 

point  was  not  obtained  un t i l   180  minutes  of  cure.  The  r e s u l t i n g  

shaped  l u b r i c a t i n g   gel  mass  was  s imi la r   to  that  obtained  in  

Example  1  but  was  much  harder  and  less  oil  exuding.  T h e s e  e f f e c t s  

are  a t t r i b u t a b l e   to  the  increase   in  polymer  c o n t e n t .  

Example 3B 

The  general   procedure  of  Example  3A  was  repeated  with  the  

exception  that  the  cure  was 232°C  (450 F)  for  one  hour.  A 

s imi la r   l u b r i c a t i n g   gel  mass  was  obta ined.   The  reduct ion   i n  

curing  time  was  r e l a t ed   to  the  increase   in  curing  temperature .   , 



Example  4 

The  general   procedure  of  Example  1  was  repea ted   using  t h e  

same  PMP  but  s u b s t i t u t i n g  M o b i l   "SHC  629"  for  the  oil   u s e d  

p rev ious ly .   This  oil  d i f f e r s   p r i m a r i l y . i n   having  a  v i s c o s i t y   o f  

160  mm2/s  at  38°C  (1]00°F).  No  end  point  of  the  cure  cycle  was 

reached  a f t e r   240  minutes  using  a  218°C  (425°F)  cure  t e m p e r a t u r e .  

No  shaped  mass  was  formed.  This  is  a t t r i b u t a b l e   to  the  g r e a t l y  

increased   v i s c o s i t y   of  the  l u b r i c a n t   which  hinders   in t imate   mix- 

i ng  du r ing   the  cure  cycle  at  218°C  (425°F) .  

Example  5 

The  general   procedure  of  Example  4 was  repea ted   except  a  

cure  temperature   of  254°C  (490°F)  was  employed.  An  end  p o i n t  

was  reached  in  45-50  minutes.  The  r e s u l t i n g   shaped  l u b r i c a t i n g  

gel  was  s imi la r   to  that  obtained  in  Example  1. 

Example 6 

The  general   procedure  of  Example  1  was  repea ted   with  t h e  

except ion  that   d i e s t e r   l u b r i c a n t   Exxon  2380  was  s u b s t i t u t e d   f o r  

the  p r ev ious ly   used  o i l .   The  cure  cycle  was  25.2°C  (485°F)  f o r .  

60  minutes.   The  r e s u l t a n t  s h a p e d  m a s s  w a s   obta ined  in  t h e  f o r m  

of  a  tough,  r e s i l i e n t   so l id   gel  with  an  oi ly   surface   caused  by 

the  exudat ion  o f  o i l   from  t h e  g e l .  



Example  7 

The  general  procedure  of  Example  1  was  r e p e a t e d  w i t h   t h e  

exception  that  Mobil  DTE  XH,  a  mineral  oil   based  l u b r i c a n t ,   w i t h  

a  v i s c o s i t y   of  138  mm2/s  at  38°C  (100°F)  was  s u b s t i t u t e d   for  t h e  

prev ious ly   used  oi l .   T h e  r e s u l t a n t   shaped  mass  was  grainy  and 

d i s c o l o r e d   due  to  s u b s t a n t i a l  o x i d a t i o n   of  the  Mobil  DTE  XH. 

Example  8  

A  func t iona l   test   was  designed  in  order  to  assess  t he  

r e l a t i v e   merits  of  the  new  l u b r i c a t i n g   composit ions  and  s i m i l a r  

o i l - p o l y e t h y l e n e   l u b r i c a t i n g   gels  of  the  pr ior   ar t .   A  s t a n d a r d  

6 2 0 5   Ball  bearing  having  a  f i x e d  o u t e r   r ing  and  a  r o t a t a b l e   i n n e r  

ring  was  provided  with  an  in te rmedia te   l ub r i can t   mass  to  be 

tes ted   having  a  surface  in  contact   with  the  r o t a t i n g  i n n e r   r i n g .  

This  apparatus  was  then  used  in  a   se r i es   of  t es t s   as  f o l l o w s :  

(a)  The  bearing  was  loaded  with  a  l u b r i c a t i n g   mass  c o n s i s -  

t i n g   of  an  o i l - p o l y e t h y l e n e   gel  of  the  p r ior   art  such  as  t h o s e  

d e s c r i b e d   in  Davis  a n d  G i l l i e s . U . S .   patent   3,541,011.  The  e x a c t  

composition  of  the  gel  was  30%  polye thylene   (Hercules  UHMW  1 9 0 0 )  

and  70%  Mobil  DTE  XH  o i l .  

The  speed  of  r o t a t i o n   of  t h e  i n n e r  r i n g   of  t h e  b e a r i n g   was 

increased  s tep-wise   in  3600  rpm  increments ,   al lowing  t h e  

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

a t  e a c h   step.  No extraneous  heat  was  suppl ied ,   i . e .   the  tes t   was. 

r u n   under  ambient  temperature   c o n d i t i o n s .  



The  bear ing  speed  reached  7200  rpm  at  which  speed  the  o i l -  

p o l y e t h y l e n e   gel  l u b r i c a n t   f a i l ed   by  the  l u b r i c a n t   mass  b e i n g  

e x p e l l e d   from  the  bearing.   The  bearing  tempera ture   was  49°C 

( 1 2 0 ° F )   at  7200  rpm. 

(b)  The  foregoing  procedure  was  repea ted   a f t e r   s u b s t i t u t i n g  

a n   oil-PMP  l u b r i c a n t   gel  of  Example  5  in  the  bear ing.   The  b e a r -  

i n g   was run  at  3600  rpm,  7200.rpm,  and  8500  rpm  with  the  b e a r i n g  

t e m p e r a t u r e   allowed  to  s t a b i l i z e   at  each  step.   Lubr icant   f a i l u r e  

o c c u r r e d   a f t e r   1.5  hours  running  at  8500  rpm  and  a  bear ing  tem- 

p e r a t u r e   of  110°C  (230°F),  i n d i c a t i n g   that  the  oil-PMP  l u b r i c a t i n g  

c o m p o s i t i o n s   are  as  good  as  or  b e t t e r   than,  the  o i l - p o l y e t h y l e n e  

g e l s   of  the  pr ior   art   under  ambient  c o n d i t i o n s .  

(c)  The  same  s tandard   6205  bal l   bear ing   was  charged  w i t h  

a n   o i l - p o l y e t h y l e n e   l u b r i c a t i n g   mass  of  30%  po lye thy lene   and  70% 

M o b i l   DTE  XH  oil  and  a  t es t   was  conducted  at  a  cons tan t   b e a r i n g  

speed  of  3600  rpm  under  a  t h rus t   load  of  665  newton  (150  l b s ) .  

In  this  t e s t ,   however,  the  opera t ing   tempera ture   was  i n c r e a s e d  

in  d i s c r e t e   steps  a f t e r   ambient  running  for  72  hours.  The 

extraneous  heat  was  suppl ied   by  mounting  the  bear ing  in  a  h o u s i n g  

con ta in ing   e l e c t r i c a l   c a r t r i d g e   hea te r s   which  r a i sed   the  tem- 

p e r a t u r e   of  the  bear ing  outer  r i n g .  

Under  these  condi t ions   the  o i l - p o l y e t h y l e n e   l u b r i c a n t  

composition  of  the  pr ior   a r t  f a i l e d   u p o n  r e a c h i n g  a   t e m p e r a t u r e  

o f  1 0 0 ° C   ( 2 1 2 ° F )  

( d )   The  procedure  of  Example  8  (c)  was  repeated   s u b s t i t u -  

ting  an  oil-PMP  l u b r i c a t i n g   mass  accord ing   to  Example  5.  I n  

this  t es t   the  bear ing  was  run  at  ambient  temperature   for  140 



h o u r s .   Then  the  temperature  was  ra ised  in  c o n t r o l l e d   i n c r e m e n t s  

over  a  period  of  four  hours  un t i l   an  opera t ing   temperature  o f  

149°C  (300°F)  was  reached.  The  bearing  was  permit ted   to  run  f o r  

a n   add i t i ona l   670  hours  at  a  speed  of  3600  tpm  and  149°C  ( 3 0 0 ° F )  

opera t ing   temperature  before  t e rmina t ing   the  t e s t ,   w i t h o u t  

f a i l u r e .  

It  is  c lear   from  the  f o r e g o i n g  t h a t   the  oil-PMP  l u b r i c a t i n g  

c o m p o s i t i o n s   of  the  present   i n v e n t i o n  a r e   markedly  super ior   t o  

t h e  o i l - p o l y e t h y l e n e   composit ions  of  the  pr ior   art  at  o p e r a t i n g  

temperatures   above  93°C  (200°F)  .  

It  wi l l   be  apparent  to  those  s k i l l e d   in  the  art  that  a  wide 

v a r i e t y   of  oi ls   of  l u b r i c a t i n g   v i s c o s i t y   in  the  range  of  15  to  

;  3 0 0   mm2/s  or  more  can  be  employed  i n  the   composit ions  of  t he  

present   invent ion .   The  invent ion   is  operable  with  l u b r i c a n t s  ,  

having  a  mineral  oil  base,  d i e s t e r   oil  base,  or  syn the t i c   hydro-  
c a r b o n   oil  base  and  all   three  types  are  r ep resen ted   in  t he  
e x a m p l e s .  

One  of  the  advantages  of  the  present   invent ion   is  that  t h e  ,  

PMP-oil  mixtures  can  be  s t a b i l i z e d   so  that  they may  be  sh ipped  

in  that  form  pr ior   to  being  fu l ly   ge l led   by  the  purchaser   o r  

f i n a l   user.  This  is  done  by  p a r t i a l l y   curing  the  PMP-oil  m ix tu re  

b y   heat ing  to  a  t empe ra tu r e  o f   about  28°  to  42°C  (50°  to  75°F) 

below  the  curing  temperature  of  the  p a r t i c u l a r   mixture  and  main- 

t a i n i n g   this  t e m p e r a t u r e  f o r   a  period  of  about  15  to 20  minutes  

to  form  a  p a r t i a l l y   ge l l ed  and   a t a b i l i z e d   product  of  g r e a s e - l i k e  

cons i s tancy .   After  shipping  and/or  s torage  such  s t a b i l i z e d  

products  are  curable  i n  the   usual  way  to  provide  the  shaped 



r e l a t i v e l y   r i g i d   gels  of  the  inven t ion .   For  example,  the  PMP  o i l  

m i x t u r e   of  Example  5,  con ta in ing   Mobil  SHC  629  which  cured  a t  
2 5 4 ° C   (490°F)  would  be  hea ted   to  about  224°C  (435°F)  for  15  to  2 0  

m i n u t e s   to  obtain  a  s t a b i l i z e d   mixture  for  s h i p p i n g .  

The  curing  temperature   of  the  PMP-oi l  mixtures   v a r i e s  

s o m e w h a t   depending  on  the  i d e n t i t y   of  the  p a r t i c u l a r   oil   and  i t s  

v i s c o s i t y .   In  general   the  higher  the  v i s c o s i t y   of  the  o i l ,   t h e  
h i g h e r   the  temperature   r equ i red   to  ach ieve  an   adequate  cure.  T h e  

o p t i m u m   curing  temperature   for  any  p a r t i c u l a r   PMP-oil  mixture  c a n  '  

o f   course,   be  de te rmined   by  t r i a l   and  e r ro r   or  by  e x p e r i e n c e .  

I n a s m u c h   as  the  composit ions  of  the  present   inven t ion   are  c u r a b l e  
a t   t empera tures   within  the  range  of  about  220°C  (428°F)  to  a b o u t  

2 6 0 ° C   (500°F),  they  may  be  s t a b i l i z e d   b y  h e a t i n g   for  15  to  20 

m i n u t e s   at  t empera tures   wi thin   the  range  from  about  178°C  (353°F) 

t o   about  218°C  (425°F) .  

I t   should  be  understood  that   a l l   p ropo r t i ons   here in   a r e  

e x p r e s s e d   in  percentages   based  on  the  t o t a l   oi l   and  PMP  c o n t e n t ,  

n o t   inc luding   any  add i t i ve s   which  may  be  p r e s e n t .  



1.  A  compos i t i o r i  cons i s t i ng   e s s e n t i a l l y   of  about  50  to  

a b o u t   90%  by  weight  of  an  oil  of  l u b r i c a t i n g   v i s c o s i t y   and  about  

5 0   to  about  10%  by  weight  of  polymethylpentene  having  an  average  

m o l e c u l a r   weight  from  about  3  to  about  5  mi l l ion;   said  compos i t ion  

being  in  the  form  of  a  firm,  tough,  sol id  gel  having  an  o i l y  

s u r f a c e   provided  by  oil  exuding  from  said  g e l .  

2.  A  compos i t ion  of   claim  1  wherein  the  oil  is  s e l e c t e d  

from  the  group  c o n s i s t i n g   of  mineral  o i l ,   d i e s t e r   oil  and 

s y n t h e t i c   hydrocarbon  o i l .  

3.  A  composition  of  claim  2  wherein  the  oil  is  a  s y n t h e t i c  

h y d r o c a t r b o n   o i l .  

4.  A  composition  of  claim  2 wherein  the  oil  has  a  v i s c o s i t y  

f r o m   about  15  to  about  300  mm2/s  at  38°C (100°F) .  

5.  A  composition  of  claim  4  wherein  the  oil  content  i s  

a b o u t   65  to  about  75%.  by  weight  and  the  polymethylpentene  is  about 

3 5   to  about  25%  by  we igh t .  

6.  A  composition  of  claim  4  wherein  the  oil  content  i s  

a b o u t  7 0 %   by weight  and  the  polymethylpentene  content  is  about  

30%  by  w e i g h t .  

7 .  A   composition  of  claim  4  wherein  the  oil  has  a  v i s c o s i t y  

o f   about  30  to  about  170  mm2/s  and  the  polymethylpentene  has  an 

a v e r a g e   molecular  weight  of  about  4  m i l l i o n .  



8.  A  shaped  a r t i c l e   comprising  a  composit ion  of  claim  1. 

9.  A  shaped  a r t i c l e   comprising  a  composit ion  of  claim  2. 

10.  A  shaped  a r t i c l e   comprising  a  composit ion  of  claim  3. 

11.  A  shaped  a r t i c l e   comprising  a  composit ion  of  claim  4. 

1 2 .   A  shaped  a r t i c l e   cpmprising  a  composit ion  of  claim  5. 

13.  A  shaped  a r t i c l e   comprising  a  composit ion  of  claim  6. 

14.  A shaped  a r t i c l e   comprising  a  composit ion  of  claim  7. 

15.  A  composit ion  c o n s i s t i n g   e s s e n t i a l l y   of  a  mixture  o f  

about  50  to  about  90%  by  weight  of  an  oi l   of  l u b r i c a t i n g   v i s -  

cos i ty   and  about  50  to  about  10%  by  weight  of  p o l y m e t h y l p e n t e n e  

having  an  average  molecular   weight  from  about  3  to  about  5  m i l l i o n .  

16.  A  composit ion  of  claim  15  wherein  the  oi l   is  s e l e c t e d  

from  the  group  c o n s i s t i n g   of  mineral  o i l ,   d i e s t e r   oil   and  h y d r o -  

carbon  o i l .  

17.  A  composition  of  claim  16  wherein  the  oi l   is  a 

syn the t i c   hydrocarbon  o i l .  

18.  A  composit ion  of  claim  16  wherein  the  o i l  h a s  a  

v i s c o s i t y   from  about  15 to  about  300  mm2/s  at  38°C  (100°F) .  

19.  A  compos i t ion  o f   claim  18  wherein  the  oi l   is  about  65 

to  75%  by  weight  and  the  polymethylpentene  is  about  35  to  a b o u t  

25%  by  w e i g h t .  



20.  A  composition  of  claim  18  wherein  the  oil  content  i s  

about  70%  by  weight  and  the  polymethylpentene  content  is  about  

30%  by  we igh t .  

21.  A  composition  of  claim  18  wherein  the  oil  has  a 

v i s c o s i t y   of  about  30  to  about  170  cs,  and  the  po lyme thy lpen tene  

has  an  average  molecular  weight  of  about  4  m i l l i o n .  

22.  A  compos i t ion ,of   claim  1  s t a b i l i z e d   for  shipping  o r  

storage  by  heat ing  for  about  15  to  20  minutes  at  a  t empe ra tu r e  

of  about  280  to  42°C  (50   to  75°F)  below  its  curing  t e m p e r a t u r e .  
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