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This  invention  relates  to  thermoplastic  compositions  and,  more  particularly,  to  thermoplastic 
compositions  comprising  blends  of  cross-linked  rubbery  chlorosulfonated  polyethylene  (hereinafter 
referred  to  as  cross-linked  CSM  rubber)  and  polyolefin  resin. 

Thermoplastics  are  compositions  which  can  be  molded  or  otherwise  shaped  and  reprocessed  at 
temperatures  above  their  melting  or  softening  point.  Thermoplastic  elastomers  (elastoplastics)  are 
materials  which  exhibit  both  thermo-plastic  and  elastomeric  properties,  i.e.,  the  materials  process  as 
thermoplastics  but  have  physical  properties  like  elastomers.  Shaped  articles  may  be  formed  from 
thermoplastic  elastomers  by  extrusion,  injection  molding  or  compression  molding  without  the  time- 
consuming  cure  step  required  with  conventional  vulcanizates.  Elimination  of  the  time  required  to  effect 
vulcanization  provides  significant  manufacturing  advantages.  Further,  thermoplastic  elastomers  can  be 
reprocessed  without  the  need  for  reclaiming  and,  in  addition,  many  thermoplastics  can  be  thermally 
welded. 

French  Patent  2  324  679  describes  thermoplastic  compositions  comprising  about  70  to  about  40 
parts  by  weight  of  an  halogenated  rubber  (which  may  be  chlorosulfonated  polyethylene)  in  admixture 
with  about  30  to  about  60  parts  by  weight  of  a  polyolefin.  Such  compositions  are  said  to  provide 
surfaces  having  improved  receptivity  and  adherence  to  paint.  The  process  described  for  the  production 
of  these  compositions  comprises  mixing  the  halogenated  rubber  and  the  polyolefin  at  temperatures  in 
excess  of  about  121 °C.  Preferably  the  compositions  are  lightly  cross-linked  by  having  a  cross-linking 
agent  present  together  with  the  rubber  and  polyolefin  at  the  outset  of  mixing.  Excessive  cross-linking  is 
to  be  avoided  because  it  adversely  effects  the  film-forming  properties  and  mouldability  of  the 
compositions. 

U.S.  Patent  3,665,059  discloses  a  process  for  the  production  of  solid  polyphase  compositions 
having  as  a  continuous  phase  a  propylene  polymer  and  as  a  second  phase  a  synthetic  or  natural  rubber, 
by  dispersing  a  propylene  polymer  of  substantially  all  sub-micron  particle  size  in  the  second  phase  and 
fusing  the  polymer  under  conditions  which  ensure  the  formation  of  the  propylene  polymer  into  a 
continuous  phase.  Chlorosulfonated  polyolefins  are  given  as  examples  of  materials  which  can  be  used 
to  provide  the  second  phase. 

German  Offenlegungsschrift  1  945  302  discloses  a  process  of  depositing  a  metallic  coating  on  an 
article  moulded  from  chlorosulfonated  polyethylene  or  from  a  mixture  of  chlorosulfonated  polyethylene 
with  another  material  which  can  for  example  be  a  polymer  of  propylene  or  of  ethylene. 

A  thermoplastic  composition  of  the  present  invention  comprises  a  blend  of  15  to  65  parts  by 
weight  of  thermoplastic  crystalline  polyolefin  resin  and  85  to  35  parts  by  weight  of  cross-linked  CSM 
rubber  per  100  total  parts  by  weight  of  polyolefin  resin  and  rubber,  in  which  the  cross-linked  CSM 
rubber  is  in  the  form  of  particles  of  a  size  of  50  micrometers  number  average  or  less  dispersed 
throughout  a  continuous  polyolefin  resin  matrix  and  is  cross-linked  to  the  extent  that  no  more  than  20 
weight  percent  of  the  rubber  is  extractable  in  toluene  at  23°C. 

The  compositions  of  the  invention  are  mouldable  thermoplastic  compositions  exhibiting  improved 
strength  and  greater  toughness  and  impact  resistance  than  similar  compositions  containing 
substantially  uncross-linked  rubber.  The  properties  of  the  compositions  vary  depending  on  the 
proportions  of  polyolefin  resin  and  cross-linked  CSM  rubber  in  the  composition.  Compositions 
comprising  more  than  50  percent  by  weight  of  crystalline  polyolefin  resin  are  thermoplastic 
compositions  exhibiting  improved  impact  resistance.  Compositions  comprising  less  than  50  percent  by 
weight  of  crystalline  polyolefin  resin  are  elastoplastic,  i.e.,  they  exhibit  elastomeric  properties  yet  are 
processable  as  a  thermoplastic.  If  plasticizer  is  used,  it  can  be  present  in  amounts  up  to  200  parts  by 
weight,  preferably,  100  parts  by  weight,  more  preferably  60  parts  by  weight  per  100  parts  by  weight  of 
rubber. 

Preferred  blends  contain  20  to  60  parts  by  weight  thermoplastic  crystalline  polyolefin  resin  and 
80  to  40  parts  by  weight  of  cross-linked  CSM  rubber  per  100  total  parts  by  weight  of  polyolefin  resin 
and  CSM  rubber. 

Elastoplastic  compositions  in  accordance  with  this  invention  are  compositions  comprising  blends 
in  which  the  thermoplastic  crystalline  polyolefin  resin  is  present  in  an  amount  sufficient  to  impart 
thermoplasticity,  being  an  amount  up  to  50  weight  percent  of  the  composition  and  the  cross-linked 
CSM  rubber  is  present  in  an  amount  sufficient  to  impart  rubberlike  elasticity  to  the  composition.  The 
CSM  rubber  is  preferably  cross-linked  to  the  extent  that  no  more  than  15  percent,  and  more  preferably 
no  more  than  10  percent  of  the  rubber  is  extractable  in  toluene. 

Preferred  elastoplastic  compositions  of  the  invention  comprise  blends  in  which  the  amount  of 
CSM  rubber  exceeds  the  amount  of  polyolefin  resin,  particularly  blends  of  (a)  about  2 0 - 5 0   parts  by 
weight  of  thermoplastic  polyolefin  resin  and  (b)  about  8 0 - 5 0   parts  by  weight  of  rubber  per  100  total 
parts  weight  of  polyolefin  resin  and  CSM  rubber.  More  preferred  compositions  comprise  blends  of  2 0 -  
45  parts  by  weight  of  the  polyolefin  resin  and  8 0 - 5 5   parts  by  weight  of  the  CSM  rubber  per  100  total 
parts  by  weight  of  polyolefin  resin  and  CSM  rubber.  The  elastoplastic  compositions  are  elastomeric;  yet 
they  are  processable  as  thermoplastics  even  though  the  rubber  is  highly  cross-linked  even  to  a  point 



where  it  is  90%  or  95%  or  more  insoluble  in  toluene  at  23°C.  Further,  they  retain  thermoplasticity  even 
when  the  CSM  rubber  is  cross-linked  to  the  extent  that  the  rubber  is  essentially  completely  insoluble. 
The  indicated  relative  proportions  of  polyolefin  resin  and  CSM  rubber  are  necessary  to  provide  sufficient 
rubber  to  give  elastomeric  compositions  and  to  provide  sufficient  polyolefin  resin  to  give  thermo- 
plasticity.  When  the  amount  of  cross-linked  CSM  rubber  exceeds  85  parts  by  weight  per  100  parts  total 
weight  of  polyolefin  resin  and  rubber,  there  is  insufficient  polyolefin  resin  present  to  provide  thermo- 
plasticity.  When  the  quantity  of  cross-linked  CSM  rubber,  in  the  absence  of  plasticizer  falls  below  50 
parts  by  weight  per  100  parts  total  weight  of  polyolefin  resin  and  CSM  rubber,  or  when  the  quantity  of 
polyolefin  resin  exceeds  50  weight  percent  of  the  composition,  hard,  rigid  compositions  having  reduced 
toughness  are  obtained. 

The  thermoplastic  elastomers  of  the  invention  are  rubbery  compositions  in  which  the  rubber 
portion  of  the  blend  is  cross-linked  to  the  extent  that  the  rubber  has  a  gel  content  of  80  percent  or 
more.  The  properties  of  the  compositions  can  be  improved  by  further  cross-linking  the  rubber  until  said 
rubber  has  a  gel  content  of  90  percent  or  more.  However,  in  this  connection,  essentially  complete 
gelation  of  say  95  percent  or  more  is  not  always  a  necessary  criterion  of  a  fully  cured  product  because 
of  differences  in  molecular  weight,  molecular  weight  distribution  and  other  variables  among  different 
types  of  CSM  rubbers  which  influence  the  gel  determination.  An  effect  of  curing  the  composition  is  the 
very  substantial  improvements  in  mechanical  properties  which  improvements  directly  relate  to  practical 
uses.  Surprisingly,  the  high  strength  elastomeric  compositions  are  still  thermoplastic  as  contrasted  to 
thermoset  elastomers. 

Thermoplastic  compositions  of  the  invention  are  preferably  prepared  by  blending  a  mixture  of 
CSM  rubber,  polyolefin  resin  and  curatives  in  amounts  sufficient  to  cure  the  rubber,  then  masticating 
the  blend  at  a  temperature  sufficient  to  effect  cross-link  formation,  using  conventional  masticating 
equipment,  for  example,  Banbury  mixer,  Brabender  mixer,  or  certain  mixing  extruders.  The  polyolefin 
resin  and  CSM  rubber  are  mixed  at  a  temperature  sufficient  to  soften  the  polyolefin  resin  or,  more 
commonly,  at  a  temperature  above  its  melting  point.  After  the  polyolefin  resin  and  CSM  rubber  are 
intimately  mixed,  curative  is  added.  Heating  and  masticating  at  vulcanization  temperatures  are 
generally  adequate  to  complete  the  cross-link  formation  in  a  few  minutes  or  less,  but  if  shorter  times 
are  desired,  higher  temperatures  may  be  used.  A  suitable  range  of  temperatures  for  cross-link  formation 
is  from  about  the  melting  temperature  of  the  polyolefin  resin  to  the  decomposition  temperature  of  the 
CSM  rubber  which  range  commonly  is  from  about  110°C  to  250°C  with  the  maximum  temperature 
varying  somewhat  depending  on  the  type  of  rubber,  the  presence  of  antidegradants  and  the  mixing 
time.  Typically,  the  range  is  from  about  160°C  to  220°C.  A  preferred  range  of  temperatures  is  from 
about  180°C  to  about  210°C.  Blends  are  treated  with  curatives  in  amounts  and  under  time  and 
temperature  conditions  known  to  give  cured  products  from  static  cures  of  the  rubber  in  molds  and, 
indeed,  the  rubber  has  undergone  gelation  to  the  extent  characteristic  of  rubber  subjected  to  a  similar 
treatment  alone.  Thermosets  are  avoided  in  the  compositions  of  the  invention  by  simultaneously 
masticating  and  curing  the  blends.  To  obtain  thermoplastic  compositions,  it  is  important  that  mixing 
continues  without  interruption  until  cross-linking  occurs.  If  appreciable  cross-linking  is  allowed  after 
mixing  has  stopped,  a  thermoset  unprocessable  composition  may  be  obtained.  A  few  simple 
experiments  within  the  skill  of  the  art  utilizing  available  rubbers  and  curative  systems  will  suffice  to 
determine  their  applicability  for  the  preparation  of  the  improved  products  of  this  invention.  For 
additional  information  on  dynamic  cross-linking  processes,  see  Gessler  and  Haslett,  U.S.  Patent 
3,037,954. 

Methods  other  than  the  dynamic  vulcanization  of  rubber/polyolefin  resin  blends  can  be  utilized  to 
prepare  compositions  of  the  invention.  For  example,  the  CSM  rubber  can  be  fully  vulcanized  either 
dynamically  or  statically,  in  the  absence  of  the  polyolefin  resin,  powdered,  and  mixed  with  the  polyolefin 
resin  at  a  temperature  above  the  melting  or  softening  point  of  the  polyolefin  resin.  Provided  that  the 
cross-linked  CSM  rubber  particles  are  small,  well  dispersed  and  in  an  appropriate  concentration, 
compositions  within  the  invention  are  easily  obtained  by  blending  cross-linked  CSM  rubber  and  poly- 
olefin  resin.  Accordingly,  the  term  "blend"  herein  means  a  mixture  comprising  well  dispersed  small 
particles  of  cross-linked  rubber.  A  mixture  which  is  outside  of  the  invention  because  it  contains  poorly 
dispersed  or  too  large  rubber  particles  can  be  comminuted  by  cold  milling  (to  reduce  particle  size  to 
below  about  50  micrometres  number  average),  preferably  below  20  micrometres  number  average  and 
more  preferably  to  below  5  micrometres  number  average.  After  sufficient  comminution  or  pulverization, 
a  composition  of  the  invention  is  obtained.  Frequently,  the  case  of  poor  dispersion  or  too  large  rubber 
particles  is  visibly  obvious  to  the  naked  eye  and  observable  in  a  molded  sheet.  This  is  especially  true  in 
the  absence  of  pigments  and  fillers.  In  such  a  case,  pulverization  and  remolding  gives  a  sheet  in  which 
aggregates  of  rubber  particles  or  large  particles  are  not  obvious  or  are  far  less  obvious  to  the  naked  eye 
and  mechanical  properties  are  greatly  improved. 

The  compositions  of  the  invention  are  all  processable  in  an  internal  mixer,  to  products  which, 
upon  transferring  at  temperatures  above  the  softening  or  crystallizing  points  of  the  polyolefin  resin,  to 
the  rotating  rolls  of  a  rubber  mill,  form  continuous  sheets.  The  sheets  are  reprocessable  in  the  internal 
mixer,  after  reaching  temperatures  above  the  softening  or  melting  points  of  the  polyolefin  resin.  The 
material  is  again  transformed  to  the  plastic  state  (molten  state  of  the  polyolefin  resin)  but  upon  passing 



the  molten  product  through  the  rolls  of  the  rubber  mill  a  continuous  sheet  again  forms.  In  addition,  a 
sheet  of  thermoplastic  composition  of  this  invention  can  be  cut  into  pieces  and  compression  molded  to 
give  a  single  smooth  sheet  with  complete  knitting  or  fusion  between  the  pieces.  It  is  in  the  foregoing 
sense  that  "thermoplastic"  will  be  herein  understood.  In  addition,  elastoplastic  compositions  of  the 
invention  are  further  processable  to  the  extent  that  articles  may  be  formed  therefrom  by  extrusion, 
injection  molding  or  calendering. 

An  improved  thermoplastic  composition  is  produced  by  cross-linking  the  rubber  of  a  blend  to  the 
extent  that  no  more  than  20  percent  by  weight  of  the  CSM  rubber  is  extractable  in  toluene  at  room 
temperature  (23°C),  and  preferably  to  the  extent  that  no  more  than  10  percent  by  weight  is  thus 
extractable.  In  general,  the  less  extractables,  the  better  are  the  properties.  However,  respectable 
properties  are  obtained  with  high  extractables,  but  for  applications  involving  contact  with  organic 
solvents  more  preferable  compositions  comprise  low  quantities  of  extractable  rubber.  The  amount  of 
CSM  rubber  extractable  is  determined  by  soaking  a  thin  specimen  (about  0.2  mm  thick)  for  48  hours  in 
toluene  at  room  temperature  and  weighing  the  dried  (to  constant  weight)  specimen  and  making 
suitable  corrections  based  upon  knowledge  of  the  composition.  Thus,  corrected  initial  and  final  weights 
are  obtained  by  subtracting  from  the  initial  weight,  the  weight  of  soluble  components,  other  than  the 
rubber,  such  as  extender  oils,  plasticizers  and  components  of  the  polyolefin  resin  soluble  in  the  solvent. 
Any  insoluble  pigments,  fillers,  etc.,  including  insoluble  polyolefin  resin,  are  subtracted  from  both  the 
initial  and  final  weights. 

It  should  not  be  assumed  that  the  curative  does  not  react  with  the  polyolefin  resin  or  that  there  is 
no  reaction  between  the  polyolefin  resin  and  rubber.  There  may  be  highly  significant  reactions  involved 
but  of  limited  extent.  However,  the  fact  that  a  large  proportion  of  the  polyolefin  resin  can  be  removed 
from  the  composition  by  extraction  with  a  solvent  for  the  polyolefin  resin  such  as  boiling  xylene 
indicates  that  no  extensive  cross-linking  of  the  polyolefin  resin  has  occurred. 

Rubber  satisfactory  for  the  practice  of  the  invention  comprise  essentially  random  noncrystalline, 
rubbery  chlorosulfonated  polyethylene  which  rubber  is  commonly  called  and  herein  and  in  the  claims 
shall  be  referred  to  as  "CSM  rubber."  CSM  rubber  may  be  prepared  by  chlorosulfonation  of  poly- 
ethylene  by  reaction  with  chlorine  and  sulfur  dioxide  in  the  presence  of  a  free-radical  catalysis.  The 
elastomer  products  contain  from  15-50%  chlorine  and  0 .5-3 .0   percent  sulfur.  Typically,  CSM  rubber 
has  a  chlorine  content  of  2 0 - 4 5   percent  and  a  sulfur  content  of  1-2 .5   percent. 

Any  curing  system  suitable  for  curing  CSM  rubber  may  be  used  in  the  practice  of  this  invention. 
Typical  curing  systems  are  based  on  a  polybasic  metal  oxide  or  polybasic  metal  salt,  ordinarily,  used  in 
conjunction  with  an  organic  accelerator.  Examples  of  satisfactory  curing  system  components  are 
litharge,  tribasic  lead  maleate,  magnesium  oxide,  pentaerythritol,  benzothiazyl  disulfide,  epoxy  curing 
resin,  phenolic  curing  resin,  m-phenylene  bis-maleimide,  thiuram  disulfide  and  dipentamethylene- 
thiuram  hexasulfide.  Sufficient  quantities  of  curatives  are  used  to  cross-link  the  rubber  to  the  extent 
necessary  to  achieve  the  desired  extent  of  cure.  High  energy  radiation  is  also  utilizable  as  the  curative 
means.  For  additional  information  concerning  CSM  rubber  see  Encyclopedia  of  Polymer  Science  and 
Technology,  Interscience  Publishers,  V.6,  pages  442-449 .   Commercially  available  CSM  rubbers 
suitable  for  the  practice  of  the  invention  are  described  in  Rubber  World  Blue  Book,  1975  Edition, 
Materials  and  Compounding  Ingredients  for  Rubber,  page  401. 

Suitable  thermoplastic  polyolefin  resins  comprise  crystalline,  high  molecular  weight  solid 
products  from  the  polymerization  of  one  or  more  monoolefins  by  either  high  pressure  or  low  pressure 
processes.  Examples  of  such  resins  are  the  isotactic  and  syndiotactic  monoolefin  polymer  resins, 
representative  members  of  which  are  commercially  available.  Examples  of  satisfactory  olefins  are 
ethylene,  propylene,  1  -  butene,  1  -  pentene,  1  -  hexene,  2 -  methyl -  1  -  propene,  3 -  methyl - 
1 -  pentene,  4 -  methyl -  1 -  pentene,  5 -  methyl -  1 -  hexene  and  mixtures  thereof.  Commercially 
available  thermoplastic  polyolefin  resins,  and  preferably  polyethylene  or  polypropylene,  may  be 
advantageously  used  in  the  practice  of  the  invention,  with  polyethylene  being  preferred. 

One  aspect  of  the  invention  comprises  adding  a  rubber  plasticizer  to  the  blend  which  plasticizer 
extends  the  range  of  proportions  of  polyolefin  resin  to  rubber  in  the  composition  while  still  retaining 
elastoplasticity.  For  example,  without  plasticizer  the  weight  of  polyolefin  resin  cannot  exceed  the 
weight  of  rubber  without  losing  rubberlike  elasticity,  whereas,  with  plasticizer  the  weight  of  polyolefin 
resin  may  exceed  the  weight  of  rubber.  Generally,  the  quantity  of  plasticizer  when  present  may  be  as 
high  as  40  weight  percent  of  the  total  composition.  Any  rubber  plasticizer  may  be  used  but  aromatic 
processing  oil  is  preferred.  Suitable  plasticizers  include  phthalate  esters  such  as  dicyclohexyl  phthalate, 
dimethyl  phthalate,  dioctyl  phthalate,  butyl  benzyl  phthalate,  benzyl  phthalate,  phosphates  such  as 
tributoxyethyl  phosphate,  tributyl  phosphate,  tricresyl  phosphate,  cresyl  diphenyl  phosphate,  2- 
ethylhexyl  diphenyl  phosphate,  isodecyl  diphenyl  phosphate,  and  triphenyl  phosphate,  phthalyl 
glycolates  such  as  butyl  phthalyl  butyl  glycolate  and  methyl  ethyl  glycolate,  sulfonamides  such  as  N -  
cyclohexyl -  p -  toluenesulfonamide,  N -  ethyl -  o,p  toluenesulfonamide,  o,p -  toluenesulfonamide 
and  o -  toluene  sulfonamide,  butyl  oleate,  chlorinated  waxes  and  naphthenic  extender  oils. 

The  properties  of  the  thermoplastic  compositions  of  this  invention  may  be  modified,  either  before 
or  after  vulcanization,  by  addition  of  ingredients  which  are  conventional  in  the  compounding  of  CSM 
rubber,  polyolefin  resin  and  blends  thereof.  Examples  of  such  ingredients  include  carbon  black,  silica, 



titanium  dioxide,  magnesia,  colored  pigments,  clay,  stabilizers,  antidegradants,  processing  aids, 
adhesives,  tackifiers,  rubber  plasticizers,  wax,  discontinuous  fibers  such  as  wood  cellulose  fibers  and 
extender  oils.  The  addition  of  carbon  black,  rubber  plasticizer  or  both,  preferably  prior  to  dynamic 
vulcanization,  are  particularly  recommended.  Preferably,  the  carbon  black  and/or  rubber  plasticizer  is 
masterbatched  with  the  rubber  and  the  masterbatch  is  mixed  with  the  polyolefin  resin.  Carbon  black 
improves  the  tensile  strength  and  rubber  plasticizer  can  improve  the  resistance  to  oil  swell,  heat 
stability,  hysteresis,  cost  and  permanent  set  of  the  elastoplastic  compositions.  Plasticizers  can  also 
improve  processability.  For  suitable  plasticizers,  refer  to  Rubber  World  Blue  Book,  supra,  pages  1 4 5 -  
190.  The  quantity  of  plasticizer  added  depends  upon  the  properties  desired,  with  the  upper  limit 
depending  upon  the  compatibility  of  the  particular  plasticizer  and  blend  ingredients  which  limit  is 
exceeded  when  excessive  exuding  of  plasticizer  occurs.  Typically,  up  to  50  parts  by  weight  plasticizer 
are  added  per  100  parts  by  weight  of  rubber  and  polyolefin  resin.  Commonly,  up  to  60  parts  by  weight 
of  plasticizer  are  added  per  100  parts  by  weight  of  CSM  rubber  in  the  blend  with  quantities  of  about 
2 0 - 5 0   parts  by  weight  of  plasticizer  per  100  parts  by  weight  of  rubber  being  preferred.  Preferably  the 
combined  weight  of  plasticizer  and  rubber  exceeds  the  weight  of  polyolefin  resin  but  does  not  exceed 
85  weight  percent  of  the  composition.  Typical  additions  of  particulate  fillers  or  reinforcement  fillers 
such  as  carbon  black  comprise  about  2 0 - 1 5 0   parts  by  weight  of  carbon  black  per  100  parts  by  weight 
of  rubber  and  usually  about  2 5 - 1 0 0   parts  by  weight  carbon  black  per  100  parts  total  weight  of  rubber 
and  plasticizer.  The  amount  of  carbon  black  which  can  be  used  depends,  at  least  in  part,  upon  the  type 
of  black  and  the  amount  of  plasticizer  to  be  used.  The  amount  of  plasticizer  depends,  at  least  in  part, 
upon  the  type  of  rubber. 

Thermoplastic  compositions  of  the  invention  are  useful  for  making  a  variety  of  articles  such  as 
tires,  hoses,  belts,  gaskets,  moldings  and  molded  parts.  They  are  particularly  useful  for  making  articles 
by  extrusion,  injection  molding  and  compression  molding  techniques.  Compositions  of  the  invention 
also  are  useful  for  blending  with  thermoplastics,  in  particular,  polyolefin  resin.  The  compositions  of  the 
invention  are  blended  with  thermoplastics  using  conventional  mixing  equipment.  The  properties  of  the 
blend  depend  upon  the  proportions.  Generally,  the  amount  is  such  that  the  blend  contains  sufficient 
cross-linked  rubber  to  obtain  the  desired  effect. 

The  stress-strain  properties  of  the  compositions  are  determined  in  accordance  with  the  test 
procedures  set  forth  in  ASTM  D638  and  ASTM  D1566.  The  term  "elastomeric"  as  used  herein  and  the 
claims  means  a  composition  which  possesses  the  property  of  forcibly  retracting  within  ten  minutes  to 
less  than  160%  of  its  original  length  after  being  stretched  at  room  temperature  to  twice  its  length  and 
held  for  ten  minutes  before  release.  Especially  preferred  compositions  of  the  invention  are  rubbery 
compositions  having  tension  set  values  of  about  50%  or  less  which  compositions  approximate  the 
definition  for  rubber  as  defined  by  ASTM  Standards,  V.28,  p.  756  (D1566).  More  preferred 
compositions  are  rubbery  compositions  having  a  Shore  D  hardness  of  60  or  below  or  a  100%  modulus 
of  150  Kg./cm2  or  less  or  a  Young's  modulus  below  2500  Kg./cm2. 

Description  of  preferred  embodiments 
A  typical  procedure  for  the  preparation  of  compositions  of  the  invention  comprises  mixing  in  the 

indicated  proportions  CSM  rubber  and  polyolefin  resin  in  a  Brabender  mixer  with  an  oil  bath 
temperature  of  180°C  for  a  time  sufficient,  usually  between  2 - 6   minutes,  to  melt  the  polyolefin  resin 
and  to  form  a  blend.  The  mixing  temperature  will  be  understood  to  be  the  temperature  of  the  oil  bath 
with  the  realization  that  the  actual  temperature  of  the  mixture  may  vary.  Curatives  are  added  to  cross- 
link  the  rubber,  and  mixing  is  continued  until  a  maximum  Brabender  consistency  is  reached,  usually 
between  1 - 5   minutes,  and  for  an  additional  one  or  two  minutes  thereafter.  The  order  of  mixing  can 
vary  but  all  the  ingredients  should  be  added  and  mixed  before  substantial  vulcanization  occurs.  The 
vulcanized  but  thermoplastic  composition  is  removed,  pressed  into  a  sheet  or  sheeted  on  a  mill, 
returned  to  the  Brabender  and  mixed  at  the  same  temperature  for  two  minutes.  The  material  is  again 
sheeted  and  then  compression  molded  at  200 -220°C   and  cooled  below  100°C  under  pressure 
before  removal.  Properties  of  the  molded  sheet  are  measured  and  recorded.  The  aforesaid  procedure  is 
followed  below  unless  stated  otherwise. 

Polyolefin  resins  used  to  illustrate  the  invention  are  low  flow,  general  purpose  polypropylene, 
specific  gravity  0.902,  11%  yield  elongation  and  polyethylene,  ASTM  D1248-72,   type  IV,  melt  index 
0.6  and  density  0.960  g/cm3. 

Four  different  CSM  rubbers  (commercially  available  under  the  trade  name  Hypalon)  are  used  to 
illustrate  the  invention.  The  composition  and  properties  of  the  rubbers  are  as  follows: 



The  uncured  CSM  rubber  is  supplied  in  the  form  of  chips  except  when  the  trade  name  is  followed  by  the 
suffix  E  which  indicates  the  product  form  is  talc  dusted  pellets. 

The  weight  percent  of  soluble  rubber  in  a  blend  is  determined  by  soaking  a  blend  specimen  in  the 
form  of  a  thin  film  (about  0 .13-0 .18   mm  thick)  in  toluene  at  room  temperature  for  48  hours,  removing 
the  specimen  and  drying  to  constant  weight.  From  the  initial  weight,  final  dried  weight,  and  knowledge 
of  the  composition,  the  weight  percent  of  the  soluble  rubber  is  calculated.  It  is  assumed  that  curative  is 
bound  to  the  cross-linked  rubber  and  is  not  extracted  by  the  toluene. 

The  effect  of  cross-linking  the  CSM  rubber  and  the  effect  of  the  relative  proportion  of  polyolefin 
resin  and  CSM  rubber  are  shown  in  Table  1.  The  CSM  rubber  is  Hypalon  4085E.  The  polyolefin  resin  is 
polypropylene  in  Samples  1 - 1 4   and  polyethylene  in  Samples  15-16 .   The  amounts  are  in  parts  by 
weight.  Samples  designated  A  are  controls  without  curative;  samples  designated  B  contain  curative. 
The  curative  consists  of  3  parts  magnesium  oxide  (MgO),  3  parts  pentaerythritol  (Penta),  2  parts  tetra- 
methylthiuram  disulfide  (TMTD),  and  1  part  sulfur(S)  per  100  parts  by  weight  of  CSM  rubber.  The 
blends  are  prepared  by  the  typical  procedure  using  a  Brabender  mixing  speed  of  80  rpm.  The  properties 
of  the  composition  are  shown  in  Table  1.  The  data  show  that  cross-linking  the  rubber  in  compositions 
containing  40  parts  by  weight  or  more  rubber  per  100  total  parts  by  weight  of  rubber  and  polyolefin 
resin  increases  the  elongation  and  tensile  strength  of  the  blend.  The  tension  set  data  show  that,  when 
the  blends  contain  50  parts  by  weight  or  more  rubber  per  100  total  parts  by  weight  of  rubber  and 
polyolefin  resin,  elastomeric  compositions  are  obtained.  All  the  compositions  are  processable  as  a 
thermoplastic  including  sample  7B  containing  80  parts  rubber  per  100  total  parts  rubber  and  poly- 
propylene  and  in  which  the  rubber  is  93%  gelled.  Although  it  contains  a  high  proportion  of  cured  rubber, 
the  thermoplasticity  of  the  composition  is  retained,  it  is  believed,  due  to  the  cured  rubber  being  in  the 
form  of  dispersed  small  particles. 

Compositions  of  the  invention  containing  different  types  of  CSM  rubber  are  illustrated  in  Table  2. 
Samples  1 - 5   contain  60  parts  by  weight  CSM  rubber  and  40  parts  by  weight  polypropylene.  Samples 
6 - 1 0   contain  60  parts  by  weight  CSM  rubber  and  40  parts  by  weight  polyethylene.  Samples 
designated  A  are  controls  containing  no  curative  and  samples  designated  B  contain  curatives.  The 
ingredients  and  the  amount  of  ingredients  of  the  curative  system  are  the  same  as  in  Table  1.  The  blends 
are  prepared  by  the  typical  procedure  except,  after  the  polyolefin  resin  was  melted  and  blended  with 
the  rubber,  the  magnesium  oxide  is  added;  after  mixing  1  minute,  the  sulfur  and  tetramethyl  thiuram 
disulfide  are  added; 





after  mixing  1  minute,  the  pentaerythritol  is  added.  The  properties  of  the  compositions  are  shown  in 
Table  2.  The  data  show  that  cross-linking  the  rubber  increases  elongation  at  break  and  tensile  strength 
and  that  the  compositions  containing  cross-linked  rubber  are  elastomeric.  The  data  show  also  that 
compositions  containing  polyethylene  exhibit  greater  elongations.  Blends  containing  low  Mooney 
viscosity  rubber,  samples  4  and  9,  exhibit  a  greater  increase  in  tensile  strength  upon  cross-linking  the 
rubber. 

The  invention  is  illustrated  using  different  curatives  in  Table  3.  Tetrone  A  is  pentamethylene 
thiuram  hexasulfide,  HVA-2  is  m-phenylene  bismaleimide,  SP1045  is  non-halogenated  phenolic  curing 
resin,  SnCI2  is  hydrated  stannous  chloride,  MBTS  is  2 -  bis -  benzothiazolyl  disulfide,  Novar  920  and 
924  are  urethane  type  cross-linking  agents  and  ZMDC  is  zinc  dimethyldithiocarbamate.  All 
compositions  contain  60  parts  by  weight  CSM  rubber  (Hypalon  4085E)  and  40  parts  by  weight 
polypropylene.  Sample  1  is  a  control  containing  no  curative.  The  blends  are  prepared  in  the  typical 
procedure  with  the  curatives  added  together.  The  data  show  that  a  variety  of  curatives  are  effective  for 
preparing  compositions  of  the  invention.  The  data  show  that  curing  the  rubber  increases  the  tensile 
strength,  reduces  the  proportion  of  soluble  rubber,  and  improves  the  tension  set  to  the  extent  that  the 
composition  becomes  elastomeric.  Curing  the  rubber  also  increases  the  ultimate  elongation  except 
when  a  phenolic  curing  resin  is  used.  All  of  the  compositions  process  as  a  thermoplastic. 

The  effect  of  curative  level  is  illustrated  in  Table  4.  Compositions  are  prepared  by  the  typical 
procedure  by  masticating  in  a  Brabender  mixer  at  180°C  at  80  rpm,  60  parts  by  weight  CSM  rubber 
(Hypalon  4085E)  and  40  parts  by  weight  of  polypropylene  (same  as  before).  Stock  1,  a  control, 
contains  no  curatives.  In  the  other  stocks,  the  amount  of  curative  is  varied  as  indicated.  All  parts  are  by 
weight.  The  data  show  that  amount  of  rubber  extractable  in  toluene  decreases  with  increasing  amounts 
of  curative  and  that  tensile  strength  increases  proportionally  with  the  extent  of  cure.  The  data  further 
show  that  in  order  to  obtain  elastomeric  compositions  the  rubber  must  be  cured  to  the  extent  that  20 
weight  percent  of  the  rubber  or  less  is  extractable  in  toluene. 







1.  A  thermoplastic  composition  comprising  a  blend  of  thermoplastic  crystalline  polyolefin  resin 
and  cross-linked  rubbery  chlorosulfonated  polyethylene  (cross-linked  CSM  rubber),  characterised  in 
that  the  cross-linked  CSM  rubber  is  in  the  form  of  particles  of  a  size  of  50  micrometres  number  average 
or  less  dispersed  throughout  a  continuous  polyolefin  resin  matrix  and  is  cross-linked  to  the  extent  that 
no  more  than  20  weight  percent  of  the  rubber  is  extractable  in  toluene  at  23°C.,  the  proportions  by 
weight  of  the  components  in  the  blend  being  15  to  65  parts  by  weight  of  the  polyolefin  resin  and  85  to 
35  parts  by  weight  of  the  rubber  per  100  total  parts  by  weight  of  the  polyolefin  resin  and  rubber. 

2.  A  composition  according  to  Claim  1  in  which  the  polyolefin  resin  is  polyethylene  or  poly- 
propylene. 

3.  A  composition  according  to  either  of  Claims  1  and  2  comprising  20  to  60  parts  by  weight  of  the 
polyolefin  resin  and  80  to  40  parts  by  weight  of  the  rubber  per  100  total  parts  by  weight  of  polyolefin 
resin  and  rubber.  -- 

4.  A  composition  according  to  any  of  Claims  1  to  3  in  which  the  rubber  is  cross-linked  to  the 
extent  that  no  more  than  10  weight  percent  of  the  rubber  is  extractable  in  toluene  at  23°C. 

5.  A  composition  according  to  any  of  Claims  1  to  4  that  is  an  elastoplastic  composition 
comprising  the  thermoplastic  crystalline  polyolefin  resin  in  an  amount  sufficient  to  impart 
thermoplasticity  to  the  composition,  being  an  amount  up  to  50  weight  percent  of  the  composition,  and 
cross-linked  CSM  rubber  in  an  amount  sufficient  to  impart  rubberlike  elasticity  to  the  composition. 

6.  A  composition  according  to  Claim  5  comprising  20  to  45  parts  by  weight  of  the  polyolefin  resin 
and  80  to  55  parts  by  weight  of  the  rubber  per  100  total  parts  by  weight  of  polyolefin  resin  and  rubber. 

7.  A  composition  according  to  any  of  Claims  1  to  6  in  which  the  size  of  the  dispersed  cross-linked 
CSM  rubber  particles  is  below  10  micrometres  number  average. 

8.  A  composition  according  to  Claim  5  and  either  of  Claims  6  and  7  as  dependent  on  Claim  5 
which  contains  up  to  60  parts  by  weight  of  rubber  plasticizer  per  100  parts  by  weight  of  the  rubber. 

9.  A  composition  according  to  Claim  8  in  which  the  plasticizer  is  aromatic  processing  oil. 
10.  A  composition  according  to  either  of  Claims  8  and  9  in  which  the  combined  weight  of 

plasticizer  and  rubber  exceeds  the  weight  of  polyolefin  resin  but  does  not  exceed  85  weight  percent  of 
the  composition. 

11.  A  process  for  the  production  of  a  composition  comprising  a  blend  of  thermoplastic  crystalline 
polyolefin  resin  and  cross-linked  rubbery  chlorosulfonated  polyethylene  (cross-linked  CSM  rubber) 
which  comprises  mixing  the  polyolefin  resin  and  uncured  CSM  rubber  at  a  temperature  at  least 
sufficient  to  soften  the  polyolefin  resin  to  form  an  intimate  mixture  of  the  polyolefin  resin  and  rubber, 
characterised  in  that  curative  for  the  CSM  rubber  is  added  to  the  said  intimate  mixture  and  the  mixture 
is  heated  and  masticated  without  interruption  until  cross-linking  of  the  rubber  has  occurred,  the  amount 
of  curative  and  the  conditions  during  mastication  being  such  that  in  the  final  blend  the  cross-linked 
CSM  rubber  is  in  the  form  of  particles  of  a  size  of  50  micrometres  number  average  or  less  dispersed 
throughout  a  continuous  polyolefin  resin  matrix  and  is  cross-linked  to  the  extent  that  no  more  than  20 
weight  percent  of  the  rubber  is  extractable  in  toluene  at  23°C.,  the  proportions  by  weight  of  the 



components  in  the  blend  being  15  to  65  parts  by  weight  of  the  polyolefin  resin  and  85  to  35  parts  by 
weight  of  the  rubber  per  100  total  parts  by  weight  of  the  polyolefin  resin  and  rubber. 

1.  Composition  thermoplastique  comprenant  un  mélange  de  résine  de  polyoléfine  cristalline 
thermoplastique  et  de  polyéthylène  chlorosulfoné  caoutchouteux  réticulé  (dit  caoutchouc  de  CSM 
réticulé),  caractérisée  en  ce  que  la  caoutchouc  de  CSM  réticulé  est  sous  la  forme  de  particules  d'une 
dimension  moyenne  en  nombre  de  50  micromètres  ou  moins  dispersées  dans  toute  une  matrice  de 
résine  de  polyoléfine  continue  et  est  réticulée  jusqu'au  point  où  pas  plus  de  20%  en  poids  du 
caoutchouc  peuvent  être  extraits  dans  du  toluène  à  23°C,  les  proportions  en  poids  des  composants 
dans  le  mélange  étant  15  à  65  parties  en  poids  de  la  résine  de  polyoléfine  et  85  à  35  parties  en  poids 
du  caoutchouc  pour  100  parties  au  total  en  poids  de  la  résine  de  polyoléfine  et  du  caoutchouc. 

2.  Composition  selon  la  revendication  1,  caractérisée  en  ce  que  la  résine  de  polyoléfine  est  du 
polyéthylène  ou  du  polypropylène. 

3.  Composition  selon  la  revendication  1  ou  la  revendication  2,  caractérisée  en  ce  qu'elle 
comprend  20  à  60  parties  en  poids  de  la  résine  de  polyoléfine  et  80  à  40  parties  en  poids  de 
caoutchouc  pour  100  parties  au  total  en  poids  de  résine  de  polyoléfine  et  de  caoutchouc. 

4.  Composition  selon  l'une  quelconque  des  revendications  1  à  3,  caractérisée  en  ce  que  le 
caoutchouc  est  réticulé  jusqu'au  point  où  pas  plus  de  10%  en  poids  du  caoutchouc  peuvent  être  extraits 
dans  du  toluène  à  23°C. 

5.  Composition  selon  l'une  quelconque  des  revendications  1  à  4,  caractérisée  en  ce  qu'elle  est 
constituée  par  une  composition  élastoplastique  comprenant  la  résine  de  polyoléfine  cristalline  thermo- 
plastique  en  quantité  suffisante  pour  conférer  la  thermoplasticité  à  la  composition,  étant  en  quantité 
allant  jusqu'à  50%  en  poids  de  la  composition,  et  du  caoutchouc  de  CSM  réticulé  en  quantité  suffisante 
pour  conférer  une  élasticité  caoutchouteuse  à  la  composition. 

6.  Composition  selon  la  revendication  5,  caractérisée  en  ce  qu'elle  comprend  20  à  45  parties  en 
poids  de  la  résine  de  polyoléfine  et  80  à  55  parties  en  poids  du  caoutchouc  pour  100  parties  au  total  en 
poids  de  résine  de  polyoléfine  et  de  caoutchouc. 

7.  Composition  selon  l'une  quelconque  des  revendications  1  à  6,  caractérisée  en  ce  que  la 
dimension  des  particules  dispersées  de  caoutchouc  de  CSM  réticulé  est  inférieure  à  une  moyenne  en 
nombre  de  10  micromètres. 

8.  Composition  selon  la  revendication  5  et  selon  la  revendication  6  ou  la  revendication  7,  telle  que 
dépendant  de  la  revendication  5,  caractérisée  en  ce  qu'elle  contient  jusqu'à  60  parties  en  poids  de 
plastifiant  du  caoutchouc  pour  100  parties  en  poids  du  caoutchouc. 

9.  Composition  selon  la  revendication  8,  caractérisée  en  ce  que  le  plastifiant  est  de  l'huile  de 
traitement  aromatique. 

10.  Composition  selon  la  revendication  8  ou  la  revendication  9,  caractérisée  en  ce  que  le  poids 
combiné  de  plastifiant  et  de  caoutchouc  dépasse  le  poids  de  résine  de  polyoléfine  mais  ne  dépasse  pas 
85%  en  poids  de  la  composition. 

11.  Procédé  pour  la  production  d'une  composition  comprenant  un  mélange  de  résine  de  poly- 
oléfine  cristalline  thermoplastique  et  de  polyéthylène  chlorosulfoné  caoutchouteux  réticulé  (dit 
caoutchouc  de  CSM  réticulé),  qui  consiste  à  mélanger  la  résine  de  polyoléfine  et  du  caoutchouc  de 
CSM  non  cuit  à  une  température  au  moins  suffisante  pour  ramollir  la  résine  de  polyoléfine  afin  de 
former  un  mélange  intime  de  la  résine  de  polyoléfine  et  du  caoutchouc,  caractérisé  en  ce  que  le  produit 
de  cuisson  pour  le  caoutchouc  de  CSM  est  ajouté  au  mélange  intime,  et  en  ce  que  le  mélange  est 
chauffé  et  mastiqué  sans  interruption  jusqu'à  ce  que  la  réticulation  du  caoutchouc  se  produise,  la 
quantité  de  produit  de  cuisson  et  les  conditions  durant  la  mastication  étant  telles  que  dans  le  mélange 
final,  le  caoutchouc  de  CSM  réticulé  est  sous  la  forme  de  particules  à  dimension  moyenne  en  nombre 
de  50  micromètres  ou  moins  dispersées  dans  toute  une  matrice  de  résine  de  polyoléfine  continue  et  est 
réticulé  jusqu'au  point  où  pas  plus  de  20%  en  poids  du  caoutchouc  peuvent  être  extraits  dans  du 
toluène  à  23°C,  les  proportions  en  poids  des  composants  dans  le  mélange  étant  15  à  65  parties  en 
poids  de  la  résine  de  polyoléfine  et  85  à  35  parties  en  poids  du  caoutchouc  pour  100  parties  au  total  en 
poids  de  la  résine  de  polyoléfine  et  du  caoutchouc. 

1.  Thermoplastische  Masse  aus  einer  Mischung  aus  einem  thermoplastischen,  kristallinen  Poly- 
olefinharz  und  einem  vernetzten,  kautschukartigen  chlorsulfonierten  Polyäthylen  (vernetzter  CSM- 
Kautschuk),  dadurch  gekennzeichnet,  daß  der  vernetzte  CSM-  Kautschuk  in  Form  von  Teilchen  mit 
einer  zahlenmittleren  Größe  von  50  µm  oder  weniger  in  einer  kontinuierlichen  Polyolefinharzmatrix 
dispergiert  ist  und  in  einem  solchen  Ausmaß  vernetzt  ist,  daß  nicht  mehr  als  20  Gew.-%  des 
Kautschuks  bei  23°C  mit  Toluol  extrahiert  werden  können,  wobei  die  Gewichtsanteile  der  Bestandteile 
in  der  Mischung  15  bis  65  Gew.-Teile  des  Polyolefinharzes  und  85  bis  35  Gew.-Teile  des  Kautschuks 
pro  100  Gew.-Teile  der  Summe  aus  Polyolefinharz  und  Kautschuk  betragen. 



2.  Masse  nach  Anspruch  1,  dadurch  gekennzeichnet,  daß  das  Polyolefinharz  Polyäthylen  oder 
Polypropylen  ist. 

3.  Masse  nach  den  Ansprüchen  1  oder  2,  dadurch  gekennzeichnet,  daß  sie  20  bis  60  Gew.-Teile 
des  Polyolefinharzes  und  80  bis  40  Gew.-Teile  des  Kautschuks  pro  100  Gew.-Teile  der  Summe  aus 
Polyolefinharz  und  Kautschuk  enthält. 

4.  Masse  nach  einem  der  Ansprüche  1  bis  3,  dadurch  gekennzeichnet,  daß  der  Kautschuk  in 
einem  solchen  Ausmaß  vernetzt  ist,  daß  nicht  mehr  als  10  Gew.-%  des  Kautschuks  bei  23°C  mit  Toluol 
extrahiert  werden  können. 

5.  Masse  nach  einem  der  Ansprüche  1  bis  4,  dadurch  gekennzeichnet,  daß  sie  eine  elasto- 
plastische  Masse  ist,  die  das  thermoplastische,  kristalline  Polyolefinharz  in  einer  Menge,  die  dazu 
ausreicht,  der  Masse  ein  thermoplastisches  Verhalten  zu  verleihen  und  die  bis  zu  50  Gew.-%  der  Masse 
ausmacht,  und  einen  vernetzten  CSM-Kautschuk  in  einer  Menge,  die  dazu  ausreicht,  der  Masse  eine 
kautschukartige  Elastizität  zu  verleihen,  enthält. 

6.  Masse  nach  Anspruch  5,  dadurch  gekennzeichnet,  daß  sie  20  bis  45  Gew.-Teile  des  Poly- 
olefinharzes  und  80  bis  55  Gew.-Teile  des  Kautschuks  pro  100  Gew.-Teile  der  Summe  aus 
Polyolefinharz  und  Kautschuk  enthält. 

7.  Masse  nach  einem  der  Ansprüche  1  bis  6,  dadurch  gekennzeichnet,  daß  die  Größe  der 
dispergierten,  vernetzten  CSM-Kautschukteilchen  im  Zahlenmittel  unter  1µ µm  liegt. 

8.  Masse  nach  Anspruch  5  und  entweder  den  von  Anspruch  5  abhängigen  Ansprüchen  6  und  7, 
dadurch  gekennzeichnet,  daß  sie  bis  zu  60  Gew.-Teile  eines  Kautschukweichmachers  pro  100  Gew.- 
Teile  des  Kautschuks  enthält. 

9.  Masse  nach  Anspruch  8,  dadurch  gekennzeichnet,  daß  sie  als  Weichmacher  ein  aromatisches 
Weichmacheröl  enthält. 

10.  Masse  nach  den  Ansprüchen  8  oder  9,  dadurch  gekennzeichnet,  daß  das  Gesamtgewicht  von 
Weichmacher  und  Kautschuk  größer  ist  als  das  Gewicht  des  Polyolefinharzes,  jedoch  85  Gew.-%  der 
Masse  nicht  übersteigt. 

11.  Verfahren  zur  Herstellung  einer  Masse  aus  einer  Mischung  aus  einem  thermoplastischen, 
kristallinen  Polyolefinharz  und  einem  vernetzten,  kautschukartigen  chlorsulfonierten  Polyäthylen 
(vernetzter  CSM-Kautschuk),  durch  Vermischen  des  Polyolefinharzes  mit  dem  ungehärteten  CSM- 
Kautschuk  bei  einer  Temperatur,  die  mindestens  dazu  ausreicht,  das  Polyolefinharz  zu  erweichen  und 
eine  innige  Mischung  aus  dem  Polyolefinharz  und  dem  Kautschuk  zu  bilden,  dadurch  gekennzeichnet, 
daß  man  ein  Vulkanisationsmittel  für  den  CSM-Kautschuk  zu  der  innigen  Mischung  zusetzt  und  die 
Mischung  ohne  Unterbrechung  erhitzt  und  mastiziert,  bis  eine  Vernetzung  des  Kautschuks  erfolgt  ist, 
wobei  die  Menge  des  Vulkanisationsmittels  und  die  Bedingungen  während  des  Mastizierens  derart  aus- 
gewählt  sind,  daß  der  vernetzte  CSM-Kautschuk  in  der  Endmischung  in  Form  von  Teilchen  mit  einer 
zahlenmittleren  Größe  von  50  um  oder  weniger  in  einer  kontinuierlichen  Polyolefinharzmatrix 
dispergiert  und  in  einem  solchen  Ausmaß  vernetzt  ist,  daß  nicht  mehr  als  20  Gew.-%  des  Kautschuks 
bei  23°C  mit  Toluol  extrahiert  werden  könnem,  wobei  die  Gewichtsanteile  der  Bestandteile  der 
Mischung  15  bis  65  Gew.-Teile  des  Polyolefinharzes  und  85  bis  35  Gew.-Teile  des  Kautschuks  pro  100 
Gew.-Teile  der  Summe  aus  Polyolefinharz  und  Kautschuk  betragen. 
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