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Description 

The  present  invention  deals  with  a  method  for  manufacturing  reactive  injection-molded  polyurethane 
products. 

5  In  general,  a  method  for  manufacturing  reactive  injection-molded  polyurethane  products  is 
characterized  by  the  following:  highly  chemically  active  liquid  ingredients  are  mixed  together  in  a  mixing 
chamber  under  pressure,  and  the  resulting  mixture  is  injected  into  a  sealed  mold  in  which  the  mixture  is 
allowed  to  set  as  a  reaction  takes  place  in  the  mixture. 

Due  to  the  fact  that  highly  chemically  active  individual  liquid  ingredients  are  injected  into  a  sealed  mold 
10  as  soon  as  they  are  mixed  together,  and  the  mixture  is  allowed  to  set  as  a  reaction  takes  place  in  the 

mixture,  the  present  method  offers  the  following  advantage:  The  mixture  has  good  flow  properties  which 
make  it  possible  to  manufacture  products  in  various  shapes  and  with  good  appearance  and  to  shorten  the 
manufacturing  time.  Because  of  this  advantage,  the  method  has  been  used  to  manufacture,  for  example, 
furniture,  shoe  soles  and  heels,  rollers,  gears,  bearings  and  other  industrial  parts,  bumpers,  fenders,  fascia 

15  and  other  automobile  parts,  housings  for  home  appliances  and  audio  equipment. 
However,  the  liquid  urethane  used  in  the  process  is  too  reactive  and  tends  to  bond  to  the  molds  used. 

As  a  result,  it  is  necessary  to  apply  external  mold-releasing  agents  to  the  molds  at  certain  time  intervals. 
The  problem  of  continuously  applying  mold-releasing  agents  is  one  of  the  major  obstacles  that  has  to  be 
overcome  before  the  manufacturing  time  can  be  shortened  significantly.  In  general,  external  mold- 

20  releasing  agents  are  usually  mixed  solutions  of  wax  or  soap  and  low-boiling  organic  solvents.  When 
applied  on  molds,  such  mold-releasing  agents  contaminate  the  manufacturing  processes  with  the  organic 
solvents  they  contain.  Furthermore,  molded  polyurethane  resin  products  are  usually  painted  and  therefore 
external  mold-releasing  agents  must  be  washed  away  before  painting. 

To  eliminate  such  problems,  the  use  of  organosiloxanes,  containing  carboxyl  groups,  as  internal  mold- 
25  releasing  agents  has  been  proposed  in  U.S.  Patent  4,220,727,  issued  September  2,  1980  and  U.S.  Patent  No. 

4,076,695,  issued  February  28,  1978.  However,  the  carboxyt  groups  found  in  such  agents  tend  to  interfere 
with  the  setting  of  urethane  resins  and,  in  some  extreme  cases,  the  urethane  resins  do  not  even  set.  To 
eliminate  this  problem,  it  is  necessary  to  increase  significantly  the  amount  of  catalyst  added  to  the  resin. 
Unfortunately,  polyurethane  resin  products  manufactured  using  such  large  quantities  of  catalysts  have 

30  physical  properties  that  are  significantly  inferior  to  those  of  polyurethane  products  manufactured  under 
ordinary  conditions.  In  particular,  the  weatherability  of  such  polyurethane  products  is  markedly  inferior  to 
that  of  polyurethane  molded  products  manufactured  under  ordinary  conditions. 

Furthermore,  it  is  widely  known  in  the  industry  that  in  the  actual  reactive  injection-molding  processes  it 
is  most  common  to  mix  organoisocyanates  with  premixes  (polyois,  catalysts,  chain-extending  agents,  etc.) 

35  under  pressure  and,  in  general,  the  molding  machines  have  two  supply  tanks  containing  these  starting 
materials.  However,  the  carboxyfunctional  siloxanes  of  the  prior  art  have  been  found  to  be  co-reactive  with 
the  ingredients  in  these  supply  tanks;  therefore,  the  carboxyfunctional  siloxanes  cannot  be  stored  in  the 
organoisocyanate  tank  nor  in  the.premix  tank.  In  other  words,  it  is  necessry  to  install  a  separate  tank  to 
store  the  organopolysiloxanes. 

40  The  present  inventors  have  conducted  extensive  research  to  eliminate  the  aforementioned  defects  of 
the  conventional  method  for  manufacturing  products  by  reactive  injection  molding  using  conventional 
mold-releasing  agents  and  have  devised  the  present  invention. 

The  Invention 
45  The  present  invention  deals  with  a  method  for  manufacturing  reactive  injection  molded  polyurethane 

resin  products  from  a  mixture  of  ingredients  comprising:  a  polyol,  organoisocyanate,  catalyst  and  an 
internal  mold-releasing  agent.  The  resulting  mixture  is  allowed  to  set  as  the  ingredients  react,  wherein  said 
internal  mold-realeasing  agent  is  an  organopolysiloxane  containing  at  least  one  —  COOA  group,  per 
molecule,  bonded  to  a  silicon  atom  through  a  silicon-carbon  bond. 

50  The  organoisocyanates  used  to  manufacture  the  polyurethane  resin  molded  products  of  the  present 
invention  can  be  for  example:  toluenediisocyanate  (TDI),  diphenylmethane  diisocyanate  (MDI),  MDI 
prepolymers  or  MDI  modified  with  carbodiimide.  Of  these  compounds,  MDI  or  MDI  prepolymers  are 
preferred.  Polyois  can  be  for  example  polyether  polyois  or  polyester  polyois.  Preferably,  for  this  invention, 
the  following  is  used:  polyether  diols  which  are  adducts  of  propylene  glycol  with  propylene  oxide  and/or 

55  ethylene  oxide;  polyether  triols  which  are  adducts  of  glycerine  with  propylene  oxide  and/or  ethylene  oxide; 
and  polyether  polyois  which  are  adducts  of  alcohol  amines  (e.g.,  triethanolamine)  with  ethylene  oxide  and/ 
or  propylene  oxide. 

Catalysts  useful  in  this  invention  are  amine  compounds  and  organotin  compounds.  The  preferred 
amine  catalysts  are:  triethylamine,  N-methylmorpholine,  N-ethylmorpholine,  N,N,N',N',-tetramethyl 

60  ethylenediamine  triethylenediamine,  triethanolamine,  N-methyl-diethanolamine,  N-ethyl-diethanolamine 
and  N,N-dimethylethanolamine.  Preferred  organotin  compounds  are  for  example:  dibutyltin  diacetate, 
dibutyltin  dilaurate,  dibutyltin  maleate  and  dioctyltin  diacetate. 

Organopolysiloxanes  used  as  internal  mold-releasing  agents  in  this  invention,  are  those  with  at  least 
one  —COOA  group  in  the  molecule,  wherein  A  is  an  alkaki  metal.  For  purposes  of  this  invention,  the 

65  —  COOA  group  is  bonded  to  a  silicon  atom  through  a  silicon  to  carbon  bond. 
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Although  such  organopolysiloxanes  only  need  to  incorporate  at  least  one  —COOA  group,  it  is 

preferable  that  the  number  of  -COOA  groups  is  0.001-1  per  silicon  atom,  since  at  numbers  smaller  than 

these  the  organopolysiloxanes  may  not  become  effective  internal  mold-releasing  agents,  while  at  numbers 

greater  than  this  the  organopolysiloxanes  may  become  difficult  to  handle.  The  most  preferable  range  is 
5  0.01—  0.5—  COOA  groups  per  silicon  atom. 

The  organopolysiloxanes  can  be  linear,  branched  or  cyclic.  Linear,  branched  or  cyclic  molecules  more 

easily  disperse  among  the  other  ingredients.  The  degree  of  polymerization  of  the  organopolys.l.xanes 
preferably  should  be  4  to  2,000,  again  from  the  viewpoint  of  the  dispersibil.ty  of  the  organopolysiloxanes 
into  other  ingredients.  The  organic  groups,  to  which  -COOA  groups  are  bonded,  can  be  bonded  to  the 

io  molecule  ends  or  can  be  pendant  side  c h a i n s . . ,   .  na 
Examples  of  organic  groups  useful  in  this  invention  are:  divalent  hydrocarbon  groups  such  as  alkylene 

or  arylene  groups,  alkylene  groups  containing  at  least  one  ether  bond,  alkylene  groups  containing  at  least 

one  thioether  bond,  alkylene  groups  containing  at  least  one  ester  bond,  alkylene  groups  containing  both 

ether  bonds  and  ester  bonds,  alkylene  groups  containing  both  thioether  bonds  and  ester  bonds  and 

15  trivalent  aliphatic  hydrocarbon  groups.  From  the  viewpoint  of  stability,  these  organic  groups  should  be 

bonded  to  silicon  atoms  through  carbon  atoms.  _ 
Examples  of  alkylene  groups  useful  in  this  invention  are  the  ethylene,  propylene,  isobutylene  and  n- 

octylene  group.  The  phenylene  group  can  be  mentioned  as  an  example  of  an  arylene  group  Groups 

containing  at  least  one  ether  bond  can  be,  for  example  -CH2CH2CH2-f  OC2H44r,  -CH^H.CH^OCaHe), 
20  and  -CHaCHaCHa-f-OC^hs-f  OC3H6)n,  where  I,  m  and  n  are  posit.ve  mtegers 

At  least  one  —COOA  group  is  bonded  to  these  organic  groups.  However,  those  to  which  one  or  two 

—COOA  groups  are  bonded  are  most  common,  for  they  are  easy  to  synthesize. 
The  alkali  metals,  represented  by  A,  can  be  lithium,  sodium,  potassium  and  cessium. 
Examples  of  other  organic  groups  incorporated  into  these  organopolysiloxanes  are  non-substituted 

25  monovalent  hydrocarbon  groups  and  substituted  hydrocarbon  groups.  Examples  of  the  former  groups  are 
the  methyl,  ethyl,  n-hexyl,  cyclohexyl  and  the  other  alkyl  groups,  and  aryl  groups,  such  as  J e p h e n y g r u p  
or  naphthyl  group.  Examples  of  the  latter  groups  are  the  3,3,3-trifluoropropyl  group,  2-phenylethyl,  2- 

phenylpropyl  3-hydroxypropyl,  3-mercaptopropyl  and  the  3-glycidyloxypropyl  group,  as  well  as 
SlcH2CH2OOCCH3,  -C3H6ioC2H44rOH  and  -C3H6-K3C2H4  4rOC2H5  in  which  I  has  the  same  meaning 

30  as  above!  As  for  other  organic  groups,  in  general,  only  methyl  groups  or  both  methyl  groups  and  o  he 

organic  groups  are  incorporated  into  organopolysiloxane  groups.  When  both  methyl  groups  and  other 

organic  groups  are  incorporated  into  the  organopolysiloxanes,  methyl  groups  should  account  for  at  least 

80  mol  %.  Among  other  organic  groups,  those  containing  polyoxyalkylene  bonds  are  preferable,  for  such 

groups  excel  in  dispersion  stability  in  pre-injection  m i x t u r e s . . . .   ,.  , 
35  Preferred  for  this  invention  are  organopolysiloxanes  which  consist  essentially  of  from  0.5  to  20  mole 

percent 
RaRbSi04-a-b 

35  Pre 
percent 

40  units  and  from  80  to  99.5  mole  percent  of 
RcSiO4-o 

2 

units  wherein  R  is  a  —COOA  group  bonded  to  a  silicon  atom  through  a  carbon  to  silicon  bond;  a  has  an 
45  average  value  of  1  to  3;  R'  is  a  hydrocarbon  or  substituted  hydrocarbon  radical;  b  has  an  average  value  of 

from  0  to  2;  the  sum  of  a  +  b  is  from  1  to  3;  R"  is  a  hydrocarbon  or  substituted  hydrocarbon  radical  and  c 
has  an  average  value  of  from  0  to  3.  , . , , . , -  

Preferably  in  the  organopolysiloxane  R  is  —  R'"COOA  wherein  R'"  is  a  divalent  linking  group 
composed  of  carbon  and  hydrogen  atoms;  carbon,  hydrogen  and  oxygen  atoms;  or  carbon,  hydrogen  and 

so  sulfur  a t o m s . . . .  
According  to  a  particularly  preferred  embodiment,  in  the  organopolysiloxane  R'"  is  a  divalent  linking 

group  composed  of  carbon  and  hydrogen  atoms  and  contains  from  2  to  10  carbon  atoms,  at  least  80 

percent  of  the  R'  radicals  are  methyl  radicals  and  at  least  80  percent  of  the  R"  radicals  are  methyl  radicals. 
According  to  another  preferred  embodiment,  the  organopolysiloxane  R'"  is  a  divalent  linking  group 

55  composed  of  carbon,  hydrogen  and  oxygen  atoms  and  contains  from  2  to  10  carbon  atoms,  at  least  80 
percent  of  the  R'  radicals  are  methyl  radicals  and  at  least  80  percent  of  the  R"  radicals  are  methyl  radicals. 

According  to  a  further  preferred  embodiment,  in  the  organopolysiloxane  R'"  is  a  divalent  linking  group 
composed  of  carbon,  hydrogen  and  sulfur  atoms  and  contains  from  2  to  10  carbon  atoms,  at  least  80 

percent  of  the  R'  radicals  are  methyl  radicals  and  at  elast  80  percent  of  the  R"  radicals  are  methyl  radicals. 
eo  The  organopolysiloxanes  discussed  above  can  be  manufactured  easily  by  reacting 

organopolysiloxanes  containing  carboxyl  groups  as  functional  groups  with  alkali  metals,  alkali  metal 
hydroxides,  alkali  metal  alcoholates  or  alkali  metal  carbonates. 

The  amount  or  organopolysiloxanes  added  to  the  other  ingredients  is  not  particularly  critical.  However, 
if  the  quantity  of  organopolysiloxanes  used  is  too  small,  then  the  mold-releasing  effect  tends  to  be 

65  insufficient.  If  used  in  too  large  a  quantity,  organopolysiloxanes  can  adversely  affect  the  physical  properties 
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of  polyurethane  resin  molded  products.  Consequently,  the  desirable  quantity  of  the  organopolysiloxanes 
used  is  0.25  —  5.0  wt.%  relative  to  the  combined  total  of  all  the  ingredients. 

In  addition  to  polyols,  organoisocyanates,  catalysts  and  internal  mold-releasing  agents,  the  following 
ingredients  can  be  used:  chain-extending  agents,  such  as  1,4-butanediol,  ethylene  glycol,  propylene 

5  glycol;  foaming  agents,  such  as  water,  methylene  chloride,  monofluorotrichloromethane,  dichlorodi- 
fluoromethane,  trifluoromonochloromethane,  trichlorotrifluoroethane;  pigments,  such  as  carbon  black, 
iron  oxide  red,  titanium  dioxide,  zinc  white;  silicone-based  foaming  conditioners  for  polyurethane  foam; 
and  fillers,  such  as  glass  fibers  and  silica  fillers. 

Polyols,  organoisocyanates,  catalysts,  internal  mold-releasing  agents,  and  other  ingredients 
10  mentioned  above  can  be  used  singly  or  in  combination. 

The  organopolysiloxanes  used  as  internal  mold-releasing  agents  can  be  mixed  with  other  ingredients 
in  any  stage  of  the  manufacturing  process  so  long  as  the  mixing  is  done  prior  to  injection.  For  example,  the 
organopolysiloxanes  can  be  mixed  with  polyols  first,  and  then  mixed  with  other  ingredients.  Similarly  the 
organopolysiloxanes  can  be  mixed  with  organoisocyanates  first,  and  then  with  other  ingredients.  They  can 

75  even  be  mixed  with  a  mixture  of  polyols,  organoisocyanates  and  catalysts.  Mixing  can  be  performed  using 
mixers,  for  example,  helical  mixers  or  by  impact  mixing  under  pressure.  When  the  high-pressure  impact 
mixing  method  is  used,  each  solution  is  ejected  through  a  nozzle  at  a  pressure  of  50—250  kg/cm2,  and  the 
mixing  is  accomplished  as  the  solution  jets  collide. 

When  a  mixture  is  injected  quickly  into  a  mold  of  a  desired  shape,  organoisocyanates  and  polyols 
20  undergo  addition  reactions  in  the  presence  of  catalysts,  and  a  hardened  polyurethane  resin  molded 

product  is  obtained  as  a  result. 
When  the  present  method  of  manufacturing  reactive  injection-molded  products  is  used,  the 

polyurethane  forming  reaction  can  proceed  without  any  interference.  Accordingly,  only  two  starting 
material  storage  tanks  are  required.  In  addition,  since  the  molded  products  can  easily  be  removed  from  the 

25  molds  without  requiring  the  application  of  external  mold-releasing  agents  because  of  the  internal  release 
agents  of  this  invention,  the  manufacturing  time  can  be  shortened  significantly. 

The  molded  polyurethane  products  thus  manufactured  are  quite  useful,  e.g.  as  furniture,  shoe  soles 
and  heels,  rollers,  gears,  bearings  and  other  industrial  parts,  bumpers,  fenders,  and  other  automobile  parts, 
housings  for  hime  appliances  or  audio  equipment. 

30  In  the  examples,  "parts"  refers  to  "parts  by  weight".  The  values  of  viscosity  and  peeling  force  are 
values  obtained  at  25°C. 

Example  1 
To  compare  the  mold-releasing  properties  of  the  organopolysiloxanes  to  be  used  according  to  the 

35  present  invention  with  that  of  conventional  organopolysiloxanes,  organopolysiloxanes  with  structural 
formulae  shown  in  Table  I  were  synthesized. 
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To  evaluate  the  properties  of  the  specimens  listed  in  Table  I,  a  catalyst  2.0  parts  ;  of  each 

organopolysiloxane  listed  in  Table  I,  107.5  parts  of  Coronate  C-1041  (manu  actured  by  Ninon 

Polyurethane  K.K.,  an  organoisocyanate  with  a  viscosity  of  approximately  0.0001  m'/s  ̂ (100  cs  )  and  a  26  \A 

effective  NCO  content),  100  parts  of  Sanix  FA909  (manufactured  by  Sanyo  Kasei  K.K.  a  polyether  polyol 
with  a  viscosity  of  approximately  0.0012  m2/s  (1,200  cst)  and  an  acid  value  of  28.2)  and  7  parts  of  ethylene 

glycol  with  a  viscosity  of  approximately  0.000016  m2/s  (16  cst)  were  mixed  together  simultaneously.  The 

catalysts  were  0.3  part  of  dipropylene  glycol  solution  of  triethylenediamine  with  a  33  we.ght  percent 
triethylenediamine  content  and  0.02  part  of  dibutyltin  dilaurate. 

Each  of  the  above  mixtures  was  poured  into  a  metal  mold  which  was  heated  to  70  C  and  in  which  an 
aluminum  foil  58  urn  in  thickness  (manufactured  by  Toyo  Aluminum  K.K.,  washed  with  chloroethene)  was 

placed  at  the  bottom.  The  mold  was  maintained  at  70°C  for  10  minutes  thereafter,  after  which  period  the 

molded  product  was  removed  from  the  mold.  Then,  the  product,  together  with  the  aluminum  foil  tightly 

adhered  to  it  was  allowed  to  harden  at  room  temperature  <25°C).  For  comparison,  a  mixture  without  any 

organopolysiloxane  was  poured  into  a  metal  mold.  Then,  the  mixture  was  heated,  released  from  the  moid 

and  was  allowed  to  harden  at  room  temperature  to  obtained  a  molded  product  cons.stmg  of  polyurethane 
resin  and  aluminum  foil  (Specimen  No.  14).  In  addition,  a  mixture  without  any  a o r ^ n o P ^ i l ' ° ^ ^ , w ^ v  
poured  into  a  metal  mold  which,  as  before,  had  an  aluminum  foil  on  which  A—  950  (manufactured  by 
Chukyo  Yushi  K.K.;  a  wax-based  external  mold-releasing  agent  used  widely  in  reactive  injection  molding) 

had  been  applied.  The  mixture  was  heated,  released  from  the  mold  and  was  allowed  to  set  overnight  at 

room  temperature  to  obtain  a  molded  product  consisting  of  polyurethane  resin  and  aluminum  foil 

^ T h T n e x ^ d a J I ' a   5-kg  load  cell  was  attached  to  a  tensile  tester,  and  the  force  required  to  peel  the 

aluminum  foil  from  the  polyurethane  resin  at  a  load  speed  of  300  mm/mn  was  measured  In  add.tion  he 

tack-free  time  of  each  mixture  was  measured.  The  results  of  these  measurements  are  listed  in  Table  I. 

The  experimental  results  indicate  that  the  tack-free  times  of  the  organopolys.loxanes  of  this  mvent.on 

were  shorter  than  that  of  the  organopolysiloxanes  containing  -COOH  groups.  That  is,  the  i  former  organo- 
polysiloxanes  had  superior  mold-releasing  power  without  interfering  with  the  setting  of  the  urethane. 

Table  II 

w 

15 

20 

25 

Peel  ing  Force  ( g / cm)  
C l a s s i -   Specimen  Minimum  Maximum  T a c k - f r e e  
f i c a t i o n   No.  Value  Value  Time  ( S e c . )  

P r e s e n t   1  100  130  31 
1  nvent  i  on 

■i  2  110  150  3  0 
• 

»  3  120  150  26 

'■  H  150  250  30 

»  5  170  230  28 

n  6  190  260  26 

»  7  170  230  33 

"  8  120  180  33 

Compara t ive   9  170  200  210* 
Ex  amp  1  e 

ii  io  200  235  195* 

"  11  190  220  205* 

■■  12  80  0  1150  2  8 

«  13  130  205  29 

ii  14  750  1100  28 
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*Due  to  the  slow  curing  reaction,  it  was  difficult  to  remove  the  product  from  the  mold  after  10  minutes. 

Example  2 
A  mixture,  containing  Specimen  No.  1  of  Example  1,  was  injected  into  an  aluminum  mold  for 

5  automobile  bumper  manufacture  using  a  two-solution  type  reactive  injection  molder  (injection  pressure 
120  kg/cm2,  injection  time  1.6  seconds). 

During  the  reactive  injection  molding  process,  a  solution  containing  Specimen  No.  1,  polyol,  ethylene 
glycol  and  catalysts  were  metered  together  with  an  organoisocyanate.  The  result  was  that  the  polyurethane 
forming  reaction  was  not  hampered  at  all.  Even  though  no  external  mold-releasing  agents  were  applied  on 

10  the  mold,  it  was  possible  to  repeat  the  process  of  injecting  the  polyurethane  resin  into  the  mold  and 
releasing  it  from  the  mold  until  the  entire  solutions  in  the  storage  tanks,  (capacity  400  I)  attached  to  the 
molding  machine,  had  been  used  up. 

Example  3 
15  The  organopolysiloxanes  used  in  Example  1  were  substituted  by  those  depicted  by  the  formula  below. 

Me  Me 

4 ° ) _ ( r }  20 

Me  ( ^ 2 * 2   C00Na 

Molded  products  consisting  of  polyurethane  resin  and  aluminum  foil  were  manufactured  using  the  same 
manufacturing  conditions  as  those  used  to  manufacture  the  products  based  on  the  present  invention  in 
Example  1.  The  minimum  and  maximum  peeling  force  values  of  the  molded  products  were  180  g/cm  and 
220  g/cm,  respectively.  The  tack-free  time  was  29  seconds. 

Claims 
1.  A  process  of  reaction  injection  molding  of  polyurethanes  which  includes  the  mixing  of  one  or  more 

of  each  of  polyols,  polyisocyanates,  catalysts  and  organopolysiloxanes  as  internal  mold  release  agents,  the 
reaction  of  the  foregoing  ingredients,  and  the  molding  and  curing  of  the  foregoing  mixture  into  the  desired 
configuration,  characterized  in  that  the  organopolysiloxane  contains  at  least  one  —  COOA  group  per 
molecule  bonded  to  a  silicon  atom  through  a  carbon  to  silicon  bond,  wherein  A  is  an  alkali  metal. 

2.  A  process  as  claimed  in  claim  1  wherein  there  is  present  0.25  to  5.0  weight  percent  of  the 
organopolysiloxane  based  on  the  total  weight  of  all  of  the  ingredients. 

3.  A  process  as  claimed  in  claim  1  wherein  the  organopolysiloxane  consists  essentially  of  from  0.5  to 
20  mole  percent 

RaRiSi04_a-b 40 

units  and  from  80  to  99.5  mole  percent  of 

R2SiO4_c 45 

units  wherein 
R  is  a  —  COOA  group  bonded  to  a  silicon  atom  through  a  carbon  to  silicon  bond; 
a  has  an  average  value  of  1  to  3; 

so  R'  is  a  hydrocarbon  or  substituted  hydrocarbon  radical; 
b  has  an  average  value  of  from  0  to  2; 
the  sum  of  a  +  b  is  from  1  to  3; 
R"  is  a  hydrocarbon  or  substituted  hydrocarbon  radical  and 
c  has  an  average  value  of  from  0  to  3. 

55  4.  A  process  as  claimed  in  claim  3  wherein  in  the  organopolysiloxane  R  is  —  R'"COOA  wherein  R'"  is  a 
divalent  linking  group  composed  of  carbon  and  hydrogen  atoms;  carbon,  hydrogen  and  oxygen  atoms;  or 
carbon,  hydrogen  and  sulfur  atoms. 

5.  A  process  as  claimed  in  claim  4  wherein  in  the  organopolysiloxane,  R'"  is  a  divalent  linking  group 
composed  of  carbon  and  hydrogen  atoms  and  contains  from  2  to  10  carbon  atoms,  at  least  80  percent  of 

eo  the  R'  radicals  are  methyl  radicals  and  at  least  80  percent  of  the  R"  radicals  are  methyl  radicals. 
6.  A  process  as  claimed  in  claim  4  wherein  the  organopolysiloxane,  R'"  is  a  divalent  linking  group 

composed  of  carbon,  hydrogen  and  oxygen  atoms  and  contains  from  2  to  10  carbon  atoms,  at  least  80 
percent  of  the  R'  radicals  are  methyl  radicals  and  at  least  80  percent  of  the  R"  radicals  are  methyl  radicals. 

7.  A  process  as  claimed  in  claim  4  wherein  in  the  organopolysiloxane,  R'"  is  a  divalent  linking  group 
65  composed  of  carbon,  hydrogen  and  sulfur  atoms  and  contains  from  2  to  10  carbon  atoms,  at  least  80 

10 
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percent  of  the  R'  radicals  are  methyl  radicals  and  at  least  80  percent  of  the  R"  radicals  are  methyl  radicals. 
8.  A  process  as  claimed  in  claim  1  wherein  the  organopolysiloxane  is 

( C H 3 ) 3 S i O [ ( C H 3 ) 2 S i O l 9 0 ( C H 3 S i O ) 3 S i ( C H 3 ) 3  

CH2CHCOONa 

CH3 

Patentanspriiche 10 

1.  Verfahren  zum  ReaktionsspritzgieBen  von  Polyurethanen  durch  Vermischen  eines  oder  mehrerer 

Polyole  Polyisocyanate,  Katalysatoren  und  Organopolysiloxane  als  innere  Formtrennmittel,  Umsetzen 
dieser  Bestandteile  und  Formen  sowie  Harten  des  erhaltenen  Gemisches  zur  gewunschten  Gestalt, 

75  dadurch  gekennzeichnet,  daB  ein  Organopolysiloxan  verwendet  wird,  das  wenigstens  eine  Gruppe 
—  COOA  pro  Molekul  enthalt,  welche  iiber  eine  Kohlenstoff-Silicium-Bindung  an  eine  Siliciumatom 
gebunden  ist,  worin  A  ein  Alkalimetall  bedeutet. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  da(5  0,25  bis  5,0  Gewichtsprozent  des 
Organopolysiloxans,  bezogen  auf  das  Gesamtgewicht  aus  alien  Bestandteilen,  vorhanden  sind. 

20  3.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  dal3  das  Organopolysiloxan  im  wesenthchen 
besteht  aus  0,5  bis  20  Molprozent  Einheiten  der  Formel 

RaRbSi04-a-b 

2 
25 

und  80  bis  99,5  Molprozent  Einheiten  der  Formel 

R^SiO4-c 

2 
30 

W°riR  eine  Gruppe—  COOA  bedeutet,  welche  uber  eine  Kohlenstoff-Silicium-Bindung  an  ein  Siliciumatom 

gebunden  ist,  a  einen  Mittelwert  von  1  bis  3  hat, 
R'  ein  Kohlenwasserstoffrest  oder  ein  substituierter  Kohlenwasserstoffrest  ist, 
b  einen  Mittelwert  von  0  bis  2  aufweist,  die  Summe  von  a  +  b  einen  Wert  von  1  bis  3  hat, 

35  R"  ein  Kohlenwasserstoffrest  oder  ein  substituierter  Kohlenwasserstoffrest  und 
c  einen  Mittelwert  von  0  bis  3  a u f w e i s t . .  
4  Verfahren  nach  Anspruch  3,  dadurch  gekennzeichnet,  dalS  im  Organopolysiloxan  der  Rest  R  fur  eine 

Gruppe—  R'"COOAsteht,  worin  R'"  eine  zweiwertige  Bruckengruppe  ist,  die  aus  Kohlenstoffatomen  und 
Wasserstoffatomen,  Kohlenstoffatomen,  Wasserstoffatomen  und  Sauerstoffatomen  oder 

40  Kohlenstoffatomen,  Wasserstoffatomen  und  Schwefelatomen  zusammgesetzt  ist. 
5  Verfahren  nach  Anspruch  4,  dadurch  gekennzeichnet,  daS  im  Organopolysiloxan  R  em 

zweiwertige  Bruckengruppe  ist,  die  aus  Kohlenstoffatomen  und  Wasserstoffatomen  zusammengesetzt  ist 
und  2  bis  10  Kohlenstoffatome  enthalt,  wobei  wenigstens  80%  der  Reste  R'  Methylreste  und  wenigstens 

„  80%  der  Reste  R"  Methylreste  bedeuten. 
6  Verfahren  nach  Anspruch  4,  dadurch  gekennzeichnet,  daB  im  Organopolysiloxan  R  eine 

zweiwertige  Bruckengruppe  ist,  die  aus  Kohlenstoffatomen,  Wasserstoffatomen  und  Sauerstoffatomen 

zusammengesetzt  ist  und  2  bis  10  Kohlenstoffatome  enthalt,  wobei  wenigstens  80%  der  Reste  R 

Methylreste  und  wenigstens  80%  der  Reste  R"  Methylreste  bedeuten. 
7  Verfahren  nach  Anspruch  4,  dadurch  gekennzeichnet,  dafc  im  organopolysiloxan  R  eine 

50  zweiwertige  Bruckengruppe  ist,  die  aus  Kohlenstoffatomen,  Wasserstoffatomen  und  Schwefelatomen 

zusammengesetzt  ist  und  2  bis  10  Kohlenstoffatome  enthalt,  wobei  wenigstens  80%  der  Reste  R 

Methylreste  und  wenigstens  80%  der  Reste  R"  Methyl  reste  bedeuten. 
8.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  daS  das  Organopolysiloxan  die  Formel 

55 ( C H 3 ) 3 S i O [ ( C H 3 ) 2 S i O ] 9 ( J ( C H 3 S i O ) 3 S i ( C H 3 ) 3  

CH2CHCOONa 

CH3 

hat. 

65 
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Revendications 

1.  Un  procede  de  moulage  de  polyurethannes  par  injection  et  reaction,  qui  comporte  le  melange  d'un 
ou  plusieurs  polyols,  un  ou  plusieurs  polyisocyanates,  ou  un  plusieurs  catalyseurs  et  un  ou  plusieurs 

5  organopolysiloxanes  comme  agents  de  demoulage  internes,  la  reaction  des  ingredients  precedents,  et  le 
moulage  et  le  durcissement  du  melange  precedent  a  la  configuration  desiree,  caracterise  en  ce  que 
I'organopolysiloxane  contient,  par  molecule,  au  moins  un  groupe  —  COOA  lie  a  un  atome  de  silicium  par 
une  liaison  de  carbone  a  silicium,  ou  A  est  un  metal  alcalin. 

2.  Un  procede  tel  que  revendique  dans  la  revendication  1,  dans  lequel  I'organopolysiloxane  est  present 
10  a  raison  de  0,25  a  5,0  pour  cent  en  poids  par  rapport  au  poids  total  de  tous  les  ingredients. 

3.  Un  procede  tel  que  revendique  dans  la  revendication  1,  dans  lequel  I'organopolysiloxane  est 
essentieliement  constitue  de  0,5  a  20  moles  pour  cent  de  motifs 

15  
'  RaRbSiO4_a_i, 

2 
et  de  80  a  99,5  moles  pour  cent  de  motifs 

Ro'SiO4-c 
20  —  

ou 
R  est  un  groupe  —  COOA  lie  a  un  atome  de  silicium  par  une  liaison  de  carbone  a  silicium; 
la  valeur  moyenne  de  a  est  de  1  a  3; 

2S  R'  est  un  radical  hydrocarbone  ou  un  radical  hydrocarbone  substitue; 
la  valeur  moyenne  de  b  est  de  0  a  2; 
la  somme  a  +  b  est  de  1  a  3; 
R"  est  un  radical  hydrocarbone  ou  un  radical  hydrocarbone  substitue;  et 
la  valeur  moyenne  de  c  est  de  0  a  3. 
4.  Un  procede  tel  que  revendique  dans  la  revendication  3,  dans  lequel,  dans  I'organopolysiloxane,  R 

est  —  R'"COOA  ou  R'"  est  un  groupe  de  jonction  divalent  compose  d'atomes  de  carbone  et  d'hydrogene; 
d'atomes  de  carbone,  d'hydrogene  et  d'oxygene;  ou  d'atomes  de  carbone,  d'hydrogene  et  de  soufre. 

5.  Un  procede  tel  que  revendique  dans  la  revendication  4,  dans  lequel,  dans  I'organopolysiloxane,  R'" 
est  un  groupe  de  jonction  divalent  compose  d'atomes  de  carbone  et  d'hydrogene  et  contient  2  a  10  atomes 
de  carbone,  au  moins  80  pour  cent  des  radicaux  R'  sont  des  radicaux  methyle  et  au  moins  80  pour  cent  des 
radicaux  R"  sont  des  radicaux  methyle. 

6.  Un  procede  tel  que  revendique  dans  la  revendication  4,  dans  lequel,  dans  I'organopolysiloxane,  R'" 
est  un  groupe  de  jonction  divalent  compose  d'atomes  de  carbone,  d'hydrogene  et  d'oxygene  et  contient  2  a 
10  atomes  de  carbone,  au  moins  80  pour  cent  des  radicaux  R'  sont  des  radicaux  methyle  et  au  moins  80 
pour  cent  des  radicaux  R"  sont  des  radicaux  methyle. 

7.  Un  procede  tel  que  revendique  dans  la  revendication  4,  dans  lequel,  dans  I'organopolysiloxane,  R'" 
est  un  groupe  de  jonction  divalent  compose  d'atomes  de  carbone,  d'hydrogene  et  de  soufre  et  contient  2  a 
10  atomes  de  carbone,  au  moins  80  pour  cent  des  radicaux  R'  sont  des  radicaux  methyle  et  au  moins  80 
pour  cent  des  radicaux  R"  sont  des  radicaux  methyle. 

8.  Un  procede  tel  que  revendique  dans  la  revendication  1,  dans  lequel,  dans  I'organopolysiloxane  est 45 

( C H 3 ) 3 S i O ( ( C H 3 ) 2 S i O J 9 0 ( C H 3 S i O ) 3 S i ( C H 3 ) 3  

CH2CHCOONa 

CH, 
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