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©  Metal  working  lubricating  composition. 

©  The  invention  relates  to  a  lubricating  composi- 
tion  for  the  manufacture  and  surface  treatment  of 
metallic  pipe,  wire,  sheet  and  so  on.  The  composi- 
tion  of  the  invention  contains  a  high  molecular  com- 
pound  having  a  weight  average  molecular  weight  of 
not  less  than  10,000  which  is  obtainable  by  reacting 
a  polyalkylene  oxide  compound  available  on 
addition-polymerization  of  an  ethylene  oxide-contain- 
ing  alkylene  oxide  and  an  organic  compound  having 
two  active  hydrogen  groups  with  a  polycarboxylic 
acid  or  the  corresponding  anhydride  or  lower  alkyl 
ester  or  a  diisocyanate.  The  composition  forms  a 
highly  lubricating  film,  and  since  this  film  is  readily 
soluble  in  water  and  organic  solvents,  residues  of 
the  lubricating  composition  on  the  treated  surface 
can  be  easily  dissolved  off  after  metal  working. 

Q_ 
111 

Rank  Xerox  (UK)  Business  Services 



1 EP  0  441  266  A1 2 

METAL  WORKING  LUBRICATING  COMPOSITION 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  lubricating 
composition  for  the  manufacture  and  surface  treat- 
ment  of  metallic  pipe,  wire,  sheet  and  so  on. 

A  variety  of  lubricants  have  been  used  in  the 
manufacture  of  metallic  pipe  and  wire  rod,  particu- 
larly  in  wire  drawing.  For  example,  oily  lubricants 
based  on  animal,  vegetable  or  mineral  oil,  aqueous 
lubricants  prepared  by  emulsifying  such  oils,  sys- 
tems  prepared  by  adding  an  extreme  pressure 
additive  to  such  lubricants,  chlorine-containing  oily 
polymers,  and  solid  lubricants  such  as  calcium 
stearate  are  known  and  mainly  employed.  After  the 
metal  working,  the  oily  residue  on  the  surface  of 
the  product  is  generally  removed  with  a  halogen- 
containing  solvent. 

Although  these  metal  working  lubricants  have 
been  considered  more  or  less  satisfactory  in  terms 
of  lubricating  effect,  each  of  them  has  its  own 
drawbacks,  e.g.  poor  skin  quality  after  processing 
(rough  surface),  early  wear  and  consequent  short 
lives  of  dies,  and  poor  labor  hygiene  and  a  risk  for 
fire  hazards  due  to  the  organic  solvent  used  for 
post-cleaning. 

SUMMARY  OF  THE  INVENTION 

The  object  of  the  present  invention  is  to  pro- 
vide  a  metal  working  lubricating  composition  which 
is  characterized  by 

(1)  high  solubility  in  water,  a  high  affinity  for  oils 
and  other  contaminants  and  ease  of  removal  in 
the  cleaning  stage  after  working  without  safety 
problems, 
(2)  an  attractive  finished  metal  surface  after 
working  (smooth  surface),  and 
(3)  a  reduced  wear  and,  hence,  an  extended 
service  life  of  dies. 
The  present  invention  is  accordingly  concerned 

with  a  metal  working  lubricating  composition  essen- 
tially  comprising  a  high  molecular  compound  hav- 
ing  a  weight  average  molecular  weight  of  not  less 
than  10,000  as  prepared  by  reacting  a  polyalkylene 
oxide  compound  available  on  addition-polymeriza- 
tion  between  an  ethylene  oxide-containing  alkylene 
oxide  and  an  organic  compound  having  two  active 
hydrogen  groups  with  a  polycarboxylic  acid  or  the 
corresponding  anhydride  or  lower  alkyl  ester  or  a 
diisocyanate. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

The  polyalkylene  oxide  compound  to  be  em- 

ployed  as  a  starting  material  for  the  high  molecular 
compound  of  the  invention  can  be  prepared  by 
addition-polymerizing  an  ethylene  oxide-containing 
alkylene  oxide  with  an  organic  compound  having 

5  two  active  hydrogen  groups. 
This  organic  compound  having  two  active  hy- 

drogen  groups  include,  inter  alia,  ethylene  glycol, 
propylene  glycol,  polyethylene  glycol,  poly- 
propylene  glycol,  butylamine,  polytetramethylene 

10  glycol,  aniline  and  so  on. 
The  ethylene  oxide-containing  alkylene  oxide 

to  be  addition-polymerized  with  such  an  organic 
compound  having  two  active  hydrogen  groups  is 
either  ethylene  oxide  as  such  or  an  alkylene  oxide 

75  containing  a  predominant  proportion  of  ethylene 
oxide.  The  alkylene  oxide  other  than  ethylene  oxide 
is  preferably  a  compound  containing  3  to  30  car- 
bon  atoms.  For  example,  propylene  oxide,  butylene 
oxide,  styrene  oxide,  etc.  as  well  as  a-olefin  oxides 

20  of  3  to  30  carbon  atoms  and  glycydyl  ethers  of  3  to 
30  carbon  atoms  can  be  employed.  The  preferred 
proportion  of  ethylene  oxide  in  the  total  alkylene 
oxide  is  70  to  1  00  weight  percent. 

The  addition-polymerization  reaction  between 
25  said  organic  compound  having  two  active  hydrogen 

groups  and  said  alkylene  oxide  can  be  carried  out 
in  the  known  manner. 

The  weight  average  molecular  weight  of  the 
resulting  polyalkylene  oxide  compound  is  prefer- 

30  ably  not  less  than  100.  If  the  weight  average  mo- 
lecular  weight  is  less  than  100,  the  object  of  the 
invention  may  not  be  accomplished. 

The  polycarboxylic  acid  or  corresponding  lower 
alkyl  ester  to  be  reacted  with  said  polyalkylene 

35  oxide  compound  includes,  inter  alia,  phthalic  acid, 
isophthalic  acid,  terephthalic  acid,  sebacic  acid, 
etc.  and  the  corresponding  dimethyl,  diethyl  and 
other  esters.  The  polycarboxylic  anhydride  in- 
cludes,  inter  alia,  tetracarboxylic  anhydrides  such 

40  as  pyromellitic  anhydride  and  so  on. 
The  diisocyanate  to  be  reacted  with  said 

polyalkylene  oxide  compound  includes  all  the  com- 
mon  diisocyanates  such  as  tolylene  diisocyanate, 
hexamethylene  diisocyanate,  isophorone 

45  diisocyanate  and  so  on.  Aside  from  these 
diisocyanates,  isocyanato-terminated  urethane 
prepolymers  obtainable  by  prepolymerizing  such 
diisocyanates  with,  for  example,  polypropylene  gly- 
col  can  also  be  employed  as  said  diisocyanate. 

so  The  polyester-forming  reaction  between  the 
polyalkylene  oxide  compound  and  the  polycarbox- 
ylic  acid  or  the  corresponding  anhydride  or  lower 
alkyl  ester  and  the  polyurethane-forming  reaction 
between  the  polyalkylene  oxide  compound  and  the 
diisocyanate  tend  to  be  accompanied  by  thermal 
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decomposition  and,  therefore,  these  reactions  are 
preferably  conducted  in  a  closed  reactor. 

The  charging  ratio  of  said  polyalkylene  oxide 
compound  to  said  polycarboxylic  acid,  anhydride 
or  lower  alkyl  ester  or  diisocyanate  is  virtually 
optional,  provided  that  the  weight  average  molecu- 
lar  weight  of  the  product  high  molecular  compound 
is  not  less  than  10,000. 

For  use  as  a  metal  working  lubricant,  the  re- 
sulting  high  molecular  compound  is  dissolved  in 
water  or  an  organic  solvent  at  a  concentration  of 
0.1  to  10  weight  %.  The  organic  solvent  is  prefer- 
ably  a  halogen-containing  solvent,  such  as  trich- 
loroethane,  dichloroethane,  etc.,  although  virtually 
any  organic  solvent  capable  of  dissolving  said  high 
molecular  compound  can  be  employed. 

The  use  of  an  extreme  pressure  additive  in 
combination  with  the  composition  of  the  present 
invention  results  in  still  improved  results.  The  ex- 
treme  pressure  additive  assists  in  interface  lubrica- 
tion  under  high  load  and  can  be  any  of  the  organic 
sulfur  and/or  phosphorus  compounds  which  are 
commonly  used.  Typical  examples  are  sulfidized 
oils  and  thiophosphates.  Chlorinated  paraffin  can 
also  be  employed.  The  preferred  level  of  addition 
of  such  extreme  pressure  additive  is  0.5  to  20 
weight  %  based  on  the  whole  lubricating  composi- 
tion. 

The  use  of  a  polyhydric  alcohol  fatty  acid  ester 
in  conjunction  also  insures  still  better  results.  This 
type  of  ester  assists  in  lubrication  and  release.  The 
constituent  polyhydric  alcohol  includes,  inter  alia, 
sorbitan,  sorbitol,  pentaerythritol,  glycerin, 
trimethylolpropane,  sucrose  and  the  like.  The  con- 
stituent  fatty  acid  includes,  inter  alia,  lauric  acid, 
stearic  acid,  oleic  acid,  linoleic  acid,  linolenic  acid 
and  so  on.  The  polyhydric  alcohol  fatty  acid  ester 
can  be  produced  by  reacting  these  two  constituent 
materials  in  the  routine  manner.  The  ester  with  an 
esterification  degree  of  not  less  than  0.9  is  gen- 
erally  employed.  The  preferred  level  of  addition  is 
1  .0  to  20  weight  %  based  on  the  whole  lubricating 
composition. 

Following  this  treatment  of  the  metal  surface 
with  the  lubricating  composition  of  the  invention,  it 
is  good  practice  to  deposit  a  solid  lubricant,  such 
as  sodium  stearate,  calcium  stearate  or  the  like,  on 
the  treated  surface. 

The  metal  working  lubricating  composition  of 
the  present  invention  has  an  excellent  lubricating 
film-forming  ability  and  since  this  film  is  readily 
soluble  in  water  and  organic  solvents,  the  residues 
on  the  worked  metal  surface  can  be  easily  dis- 
solved  off,  thus  permitting  a  drastic  simplification  of 
the  cleaning  and  washing  process.  Particularly 
when  post-cleaning  is  carried  out  with  water,  no 
attention  need  be  paid  to  the  risk  of  fire  hazards  or 
the  toxicological  potential  to  man,  and  this  means 

an  economic  advantage.  Furthermore,  the  lubricat- 
ing  film  is  so  flexible  and  adherent  to  the  metal 
surface  and  so  lean  in  impurity  that  the  wear  of  the 
dies  is  minimized  and  the  worked  metal  surface 

5  assumes  an  improved  gloss  which  leads  to  an 
enhanced  value  of  the  finished  product. 

The  following  examples  and  comparative  ex- 
ample  are  merely  intended  to  illustrate  the  inven- 
tion  in  further  detail  and  should  by  no  means  be 

70  construed  as  defining  the  metes  and  bounds  of  the 
invention. 

Example  1 

75  To  100  parts  (weight  parts;  the  same  applies 
hereinafter)  of  polyethylene  glycol  (weight  average 
molecular  weight  10,000)  was  added  2.2  parts  of 
dimethyl  terephthalate  and  the  esterification  reac- 
tion  was  carried  out  to  prepare  a  high  molecular 

20  compound  having  a  weight  average  molecular 
weight  of  130,000  (hereinafter  referred  to  as  high 
molecular  compound  A). 

Then,  20  parts  of  this  high  molecular  com- 
pound  A,  5  parts  of  an  S-P  extreme  pressure 

25  additive  (S  12.2%.,  P  0.25%)  and  5  parts  of  sor- 
bitan  oleate  were  mixed  and  dispersed  in  70  parts 
of  water.  A  stainless  steel  wire  rod  (SUS  304)  was 
coated  with  the  above  viscous  fluid,  followed  by 
application  of  calcium  stearate  powder  on  the  coat- 

so  ed  surface.  The  wire  rod  was  then  drawn  to  give  a 
wire  2  mm  in  diameter. 

This  wire  was  passed  through  a  5%  aqueous 
solution  of  potassium  hydroxide  at  a  draft  speed  of 
10  m/min.,  whereby  its  surface  was  cleaned  to  a 

35  degree  of  cleanliness  equal  to  98%.  The  surface  of 
the  treated  wire  presented  a  neat  finished  appear- 
ance. 

Example  2 
40 

One-hundred  (100)  parts  of  polypropylene  gly- 
col  (weight  average  molecular  weight  2,000)  and 
1,900  parts  of  ethylene  oxide  were  addition-poly- 
merized  and,  then,  the  esterification  reaction  was 

45  carried  out  using  20  parts  of  dimethyl  sebacate  to 
give  a  high  molecular  compound  having  a  weight 
average  molecular  weight  of  200,000  (hereinafter 
referred  to  as  high  molecular  compound  B). 

In  73  parts  of  water  were  dissolved  and  dis- 
50  persed  15  parts  of  the  above  high  molecular  com- 

pound  B,  10  parts  of  the  same  extreme  pressure 
additive  as  used  in  Example  1  and  2  parts  of 
sorbitan  oleate  to  prepare  a  viscous  fluid.  This  fluid 
was  coated  on  a  steel  sheet  for  deep  drawing.  On 

55  top  of  this  coating  was  deposited  a  mixture  of  20 
parts  of  mixed  sodium  stearate-calcium  stearate 
powder  (1:1,  w/w)  and  5  parts  of  polyoxyethylene 
lauryl  ether  phosphate  and  the  plate  thus  treated 

3 
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was  deep-drawn  to  construct  a  cylindrical  con- 
tainer.  The  required  punch  pressure  was  70-%  of 
the  pressure  necessary  with  the  conventional  lubri- 
cant. 

The  contaminant  dirt  on  the  surface  of  this 
cylindrical  container  could  be  easily  removed  by 
brushing  with  40  °  C  lukewarm  water. 

organic  sulfur  and/or  phosphorus  compound. 

3.  A  lubricating  composition  for  metal  working  as 
claimed  in  claim  1  or  2  which  further  contains 

5  a  polyhydric  alcohol  fatty  acid  ester. 

Example  3 

A  polytetramethylene  glycol  (weight  average 
molecular  weight  2,000)-ethylene  oxide  adduct  hav- 
ing  a  weight  average  molecular  weight  of  10,000 
was  reacted  with  hexamethylene  diisocyanate  to 
give  a  polyurethane  compound  having  a  weight  75 
average  molecular  weight  of  120,000  (hereinafter 
referred  to  as  high  molecular  compound  C). 

A  paste  lubricant  was  then  prepared  using  25 
parts  of  the  above  high  molecular  compound  C,  10 
parts  of  the  same  extreme  pressure  additive  as  20 
used  in  Example  1,  10  parts  of  glycerin  mon- 
ooleate,  5  parts  of  polyoxyethylene  lauryl  ether 
phosphate  amine  salt  (neutral)  and  50  parts  of 
water.  When  this  paste  was  used  as  a  lubricant  for 
pipe  enlargement,  a  neat  finished  surface  was  ob-  25 
tained  as  the  contaminant  dirt  was  effectively  re- 
moved  by  mere  rinsing  with  high  efficiency. 

Comparative  Example  1 
30 

The  same  metal  working  operation  as  in  Exam- 
ple  1  was  carried  out  using  a  lubricant  containing  a 
purified  mineral  oil  emulsified  in  water  with  polyox- 
yethylene  octylphenyl  ether,  the  same  extreme 
pressure  additive  as  used  in  Example  1  and  sor-  35 
bitan  oleate. 

In  this  wire  drawing  operation,  no  serious  trou- 
ble  was  encountered.  After  the  operation,  however, 
the  degree  of  cleanliness  achieved  was  less  than 
70%  even  after  several  washings  with  an  aqueous  40 
solution  of  potassium  hydroxide. 

Claims 

1.  A  lubricating  composition  for  metal  working  45 
which  contains  a  high  molecular  compound 
having  a  weight  average  molecular  weight  of 
not  less  than  10,000  which  is  obtainable  by 
reacting  a  polyalkylene  oxide  compound  avail- 
able  by  addition-polymerization  of  an  ethylene  50 
oxide-containing  alkylene  oxide  and  an  organic 
compound  having  two  active  hydrogen  groups 
with  a  polycarboxylic  acid  or  the  corresponding 
anhydride  or  lower  alkyl  ester  or  a 
diisocyanate.  55 

2.  A  lubricating  composition  for  metal  working  as 
claimed  in  claim  1  which  further  contains  an 

4 



J  

European 
Patent  Office EUROPEAN  S E A R C H  

R E P O R T  

Application  Number 

EP  91  10  1 3 8 0  

DOCUMENTS  CONSIDERED  TO  BE  R E L E V A N T  

Category 
Citation  of  document  with  Indication,  where  appropriate, 

of  relevant  passages 
Relevant 
to  claim 

ULASSlhlUA  I  IUN  Ul-  I  HE 
APPLICATION  (Int.  CI  .5) 

X 

Y 

X 

Y 

X 

Y 

Y 

-R-A-2  488  676  (DACRAL) 
'  Claims  1-10;  page  4,  lines  5-23  * 

JS-A-4  317  740  (W.C.  EISENHARD) 
'  Claims  1,2,5-6;  column  1,  lines  35-56;  column  3,  lines 
51-66* 

EP-A-0  031  777  (U.C.C.) 
'  Claim  1  ;  page  1  ,  lines  4-8  * 

GB-A-1  270  642  (H.A.  MONTGOMERY) 
'  Claims  1  ,2;  page  2,  lines  6-26;  page  3,  line  67;  page  3, 
lines  112-116* 

1 

2,3 

1 

2,3 

1 

2,3 

2,3 

The  present  search  report  has  been  drawn  up  for  all  claims 

C  10  M  107/34 
C  10  M  107/44// 
C  10  N  40:24 
C  10  N  50:02 

rbUhNIUAL  HtLUS 
SEARCHED  (int.  CI.5) 

C  10  M 

Place  of  search 

The  Hague 

Date  of  completion  of  search 

26  April  91 

hxamtner 

ROTSAERT  L.D.C. 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone 
Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  catagory 
A  :  technological  background 
O:  non-written  disclosure 
P  :  intermediate  document 
T  :  theory  or  principle  underlying  the  invention 

E  :  earlier  patent  document,  cut  puDiisnea  on,  or  aner 
the  filing  date 

D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding 

document 


	bibliography
	description
	claims
	search report

