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Description 

The  present  invention  relates  to  copolyester 
amide  block  copolymers  based  on  flexible  segments 
and  non-flexible  copolyester  amide  segments  based 
on  units  originating  from  terephthalic  acid,  1,4-buta- 
nediol  and  1  ,4-butane  diamine.  The  flexible  segments 
are  generally  based  on  polyethers,  polyesters,  poly- 
butadiene,  hydrogenated  polybutadiene,  or  polyiso- 
butylene. 

Such  products  are  widely  used  on  a  large  scale 
as  thermoplastic  elastomers,  for  example,  in  the  mo- 
tor-car  industry. 

Thermoplastic  elastomers  behave  like  elasto- 
mers  at  temperatures  below  the  melting  temperature, 
while  above  the  said  temperature  a  thermoplastic  be- 
haviour  is  found.  As  a  result  of  this,  the  said  products 
are  easy  to  process;  in  many  cases  simpler  than  real 
elastomers  which  often  couple  their  elastomeric  be- 
haviour  with  a  difficult  processibility. 

In  principle,  thermoplastic  elastomers  consist  of 
two  types  of  blocks,  namely  soft  orflexible  blocks  and 
hard  or  non-flexible  blocks.  The  soft  blocks  are  usu- 
ally  formed  by  amorphous  flexible  segments  having 
a  glass  transition  temperature  below  0°C.  The  hard 
blocks  consist  of  crystallisable  segments  having  a 
high  melting-temperature. 

Polybutylene  terephthalate  (PBT)  is  a  particular- 
ly  interesting  synthetic  resin  for  making  thermoplastic 
elastomers.  Due  to  the  structural  regularity  thereof  it 
has  a  high  crystallinity,  which  results  in  a  modulus 
which  is  little  temperature-dependent  between  the 
glass  temperature  and  the  melting  temperature. 
Moreover  it  has  a  rapid  crystallisation.  A  disadvan- 
tage  of  the  said  synthetic  resin,  however,  is  that  the 
maximum  application  temperature  is  rather  low. 

It  is  the  object  of  the  invention  to  provide  a  mod- 
ification  of  such  thermoplastic  elastomers  based  on 
PBT,  having  an  increased  application  temperature. 

The  invention  relates  to  copolyester  amides 
which  are  built  up  from  units  originating  from  one  of 
more  flexible  segments  having  a  glass  transition  tem- 
perature  of  below  0°C  and  units  originating  from  1  ,4- 
butanediol,  1,4-butanediamine  and  terephthalic  acid. 

The  flexible  segments  preferably  are  linear  and 
have  a  molecular  weight  of  200-4,000.  These  blocks 
constitute  the  soft  segments  of  the  copolyester 
amides  according  to  the  invention. 

The  hard  segments  are  formed  by  the  units  orig- 
inating  from  1,4-butanediol,  1,4-butanediamine  and 
terephthalic  acid.  It  is  to  be  preferred  to  start  from  a 
molar  excess  of  diol  with  respect  to  diamine,  because 
therewith  very  good  properties  are  obtained. 

In  order  to  obtain  a  product  having  good  proper- 
ties  it  is  essential  for  a  good  coupling  to  exist  between 
the  hard  and  the  soft  segments.  This  coupling  may  be 
obtained  by  the  presence  of  functional  groups  in  the 
flexible  segment.  For  that  purpose,  the  flexible  seg- 

ments  having  terminal  hydroxyl  groups,  acid  groups, 
amine  groups  or  ester  groups  are  generally  best  suit- 
able.  Notably,  the  difunctional  compounds  are  to  be 
preferred. 

5  It  has  been  now  been  found  surprisingly  that  the 
products  according  to  the  invention  have  such  prop- 
erties  that  the  application  temperature  thereof  is  in- 
creased  with  respect  to  corresponding  thermoplas- 
tic-elastomeric  copolyester  amides  based  on  PBT.  It 

10  is  rather  surprising  that  this  is  the  case  since  it  were 
to  be  expected  that  the  incorporation  of  amide  seg- 
ments  would  lead  to  a  deterioration  of  the  properties 
of  the  thermoplastic  elastomer. 

In  contrast  with  what  is  usual  in  the  copolymeri- 
15  sation  of  various  components,  decrease  of  the  appli- 

cation  temperature  does  not  or  substantially  not  occur 
in  the  products  according  to  the  present  invention.  On 
the  contrary,  the  segmented  block  copolymers  ac- 
cording  to  the  invention  maintain  their  modulus  level 

20  up  to  higher  temperatures  as  compared  with  the  cor- 
responding  polyesters  having  a  comparable  viscosi- 
ty.  As  a  result  of  this  it  is  possible  to  maintain  a  much 
higher  application  temperature  for  the  products  ac- 
cording  to  the  invention. 

25  In  itself  it  is  possible  to  manufacture  the  copolye- 
ster  amides  with  a  'random'  distribution  of  the  units 
originating  from  diol  and  diamine.  It  has  been  found, 
however,  that  with  a  more  ordered  distribution  of  the 
units  originating  from  the  diamine,  a  considerably  bet- 

30  ter  pattern  of  properties  is  obtained.  For  this  reason 
it  is  to  be  preferred  that  the  number  of  units  originat- 
ing  from  the  diamine  and  present  next  to  each  other 
in  the  copolyester  amide  is  not  more  than  15%  of  the 
overall  number  of  amide  units. 

35  The  major  components  of  the  copolyester  amides 
according  to  the  invention  are  units  originating  from 
1,4-diaminobutane,  1,4-butanediol,  flexible  segment 
and  terephthalic  acid.  However,  it  is  also  possible  to 
replace  a  minor  quantity  of  the  components  which 

40  form  the  hard  segments  by  corresponding  compo- 
nents.  However,  it  is  essential  for  the  said  compo- 
nents  not  to  adversely  influence  the  properties  of  the 
copolyester  amides.  In  general,  not  more  than  20 
mol.%  of  each  component  should  be  replaced  by  an- 

45  other  component.  More  in  particular  the  said  quantity 
is  not  more  than  10  mol.%,  preferably  0%. 

The  quantity  of  flexible  segment  is  approximately 
20-90%  by  weight  related  to  the  overall  weight  of  the 
polymer. 

so  The  preparation  of  the  copolyester  amides  ac- 
cording  to  the  invention  may  be  done  in  various  man- 
ners. 

According  to  a  first  modified  embodiment  it  is 
done  in  a  number  of  steps.  A  diester  diamide  is  pre- 

ss  pared  in  a  first  step  by  reaction  of  a  diamine  with  an 
at  least  two-fold  molar  quantity  of  diester  of  tereph- 
thalic  acid,  for  example,  the  dimethyl  terephthalate. 
This  reaction  takes  place  generally  in  the  presence  of 
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a  catalyst,  for  example,  Li(OCH)3.  The  use  of  a  cata- 
lyst  is  not  necessary,  but  it  generally  promotes  the 
course  of  the  reaction  positively.  If  the  reaction  is  car- 
ried  out  starting  from  a  mixture  of  all  components 
which  is  brought  in  the  reactor  prior  to  the  beginning 
of  the  reaction,  a  rather  large  excess  of  diester 
(400%)  should  be  used  to  obtain  an  optimum  product. 
It  has  been  found  surprisingly  that  it  is  also  possible 
to  prepare  the  product  with  a  high  yield  using  a  small 
excess  of  diester  (150%).  It  is  also  possible  to  start 
from  the  diamine  and  p-carboalkoxy  benzoylchloride. 

Amixture  of  the  said  diester-diamide,  1  ,4-butane- 
diol,  optionally  terephthalic  acid  or  a  terephthalic  acid 
derivative  and  the  flexible  segment  is  then  con- 
densed  to  form  a  prepolymer.  This  prepolymer  may  fi- 
nally  be  postcondensed  to  form  a  copolyester  amide 
having  the  desired  properties. 

For  the  prepolymerisation  the  conditions  may  be 
used  for  the  preparation  of  copolyester  amides  known 
from  literature,  but  it  is  to  be  preferred  to  perform  the 
prepolymerisation  for  15-60  minutes  at  a  temperature 
of  <225°  C,  at  a  pressure  of  srj.75  bar,  and  then  to 
keep  the  temperature  at  a  value  s230°C,  at  a  pres- 
sure  of  <  0.1  bar  for  at  least  20  minutes.  More  in  par- 
ticular,  during  the  said  second  phase  the  temperature 
is  first  brought  at  a  value  between  220  and  300°C,  at 
a  pressure  between  10  and  50  mbar,  which  conditions 
are  maintained  for  10-45  minutes,  succeeded  by  45- 
120  minutes  at  a  temperature  s  220°C,  at  a  pressure 
of   ̂ 5  mbar. 

The  resulting  prepolymer  may  optionally  be  post- 
condensed  in  the  solid  state  at  a  temperature  be- 
tween  150°C  and  a  few  degrees  below  the  melting- 
point  of  the  polymer,  in  the  presence  of  an  inert  gas. 

Another  method  of  preparing  the  copolyester 
amides  according  to  the  invention  comprises  the  sub- 
mission  of  diol,  diamine,  flexible  segment  and  dialkyl- 
terephthalate,  terephthalic  acid  or  modified  tereph- 
thalate,  succeeded  by  raising  the  temperature  of  the 
mixture  to  a  value  between  150  and  200°C.  In  this 
manner  a  prepolymer  is  obtained  having  a  reasonable 
extent  of  ordering,  which  prepolymer  may  be  postcon- 
densed  to  form  the  desired  molecular  weight.  How- 
ever,  the  advantage  is  that  the  method  may  be  car- 
ried  out  in  one  reactor  without  intermediate  isolation 
and/or  purification  steps,  which  may  have  important 
practical  advantages. 

This  second  method  may  still  be  adapted  by 
bringing  a  mixture  of  the  diol,  the  flexible  segment 
and  the  diester  at  the  indicated  reaction  temperature 
and  then  gradually  adding  the  diamine.  In  this  man- 
ner  the  advantage  of  a  one-reactor-method  is  main- 
tained,  while  an  excellent  product  is  obtained. 

By  varying  the  ratio  diester,  diol,  flexible  segment 
and  terephthalic  acid  derivative,  copolyester  amides 
may  be  obtained  having  different  ratios  between  ester 
and  amide  groups  and  different  build-in  percentages 
of  flexible  segment. 

In  the  above  description  the  starting  material  for 
the  preparation  of  the  copolyester  amide  is  tereph- 
thalic  acid  or  a  derivative  thereof.  This  may  include  in 

5  principle  any  terephthalic  acid  derivatives  suitable  for 
this  purpose,  notably,  the  diesters  of  terephthalic  acid 
with  a  splittable  estergroup,  for  example,  a  loweralkyl 
group(C1-C4).  In  this  connection  it  is  noted  finally  that 
it  is  optionally  also  possible  to  start  from  a  dicarbox- 

10  ylic  acid  other  than  terephthalic  acid,  for  example, 
2,5-naphthalene-dicarboxylic  acid,  provided  the  said 
dicarboxylic  acid  has  the  same  structural  properties 
in  the  copolyester  amides  according  to  the  invention 
as  terephthalic  acid. 

15  The  flexible  segment,  as  always  indicated  herein 
before,  is  formed  by  a,  preferably  difunctional,  linear 
polymer  having  a  molecularweight  of  200-4,000.  This 
polymer  has  rubber-like  properties  after  incorpora- 
tion  in  the  copolyester  amides  according  to  the  inven- 

20  tion,  which  is  expressd  inter  alia  in  the  glass  transition 
temperature  thereof.  This  temperature  should  be  < 
0°C.  Suitable  polymers  are  polyesters,  for  example, 
aliphatic  polyesters  and  notably  polyethers,  prefer- 
ably  based  on  ethylene  oxide,  propylene  oxide,  buty- 

25  lene  oxide,  copolymers,  or  block  copolymers  of  two  or 
more  of  them,  optionally  hydrogenated  polybutadiene 
and  polyisobutylene. 

The  segmented  block  copolymers  according  to 
the  invention  may  be  processed  in  the  manner  con- 

30  ventionally  used  for  thermoplastic  elastomers,  for  ex- 
ample,  by  injection  moulding  at  a  temperature  above 
the  melting-point  thereof.  The  conventional  additives 
may  also  be  incorporated  in  the  additives,  for  exam- 
ple,  dyes,  pigments,  UV-stabilisers,  thermal  stabilis- 

35  ers,  as  well  as  fillers,  for  example,  soot,  silicic  acid, 
clay  or  glass  fibres.  It  is  also  possible  to  mix  the  prod- 
ucts  according  to  the  invention  with  one  or  more  other 
synthetic  resins. 

The  invention  will  now  be  described  in  greater  de- 
40  tail  with  reference  to  a  few  examples,  which  serve  to 

illustrate  the  invention  but  not  to  limit  it. 

EXAMPLES 

45  A  number  of  products  according  to  the  invention 
were  prepared  by  starting  from  a  general  method  one 
embodiment  of  which  will  be  described  in  detail  here- 
inafter. 

so  Preparation  diester-diamide 

a1  5g  (0.06Mol)of  1,4-diaminobutane,  111  g  (0.6 
Mol)  of  dimethyl  terephthalate  (400%  excess), 
106  ml  of  dry  methanol  and  395  ml  of  dry  toluene 

55  were  combined  in  a  1  litre  three-necked  flask  with 
nitrogen  inlet,  reflux  cooler  and  top  stirrer.  9.5  ml 
Of  1.89  M  Li(OCH3)  in  methanol  were  added  to 
this  mixture.  The  mixture  was  refluxed  (65-70°C) 
while  stirring  thoroughly.  Awhite  precipitate  slow- 
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ly  formed  in  the  initially  bright  solution  after  1 
hour.  The  mixture  was  kept  at  the  reflux  temper- 
ature  for  40  hours,  after  which  the  precipitate  was 
filtered  off.  The  filtered  product  was  then  dis- 
persed  in  boiling  toluene  and  again  filtered  off 
(warm).  This  procedure  was  repeated.  The  prod- 
uct  was  then  dispersed  in  boiling  methanol,  fil- 
tered  warm  and  dried.  The  yield  was  96-98%.  The 
reaction  product  had  a  melting-point  of  257oC 
and  a  melting  heat  of  144  J/g. 
a2.  35.9  g  (0.408  Mol)  of  1,4-diaminobutane,  400 
g  (2.041  Mol)  of  dimethyl  terephthalate  (excess), 
425  ml  of  dry  methanol  and  1600  ml  of  dry  tol- 
uene  were  combined  in  a  4  litre  three-necked 
flask  with  nitrogen  inlet,  reflux  cooler  and  top  stir- 
rer.  20ml  Of  1.89M  Li(OCH3)  in  methanol  were 
added  to  this  mixture.  The  mixture  was  refluxed 
(65-70°C)  while  stirring  thoroughly.  A  white  pre- 
cipitate  slowly  formed  after  1  hour  in  the  initially 
bright  solution.  The  mixture  was  maintained  at 
the  reflux  temperature  for  40  hours,  after  which 
the  precipitate  was  filtered  off.  The  filtered  prod- 
uct  was  then  dispersed  in  boiling  toluene  and 
again  filtered  off  (warm).  This  procedure  was  re- 
peated.  The  product  was  then  dispersed  in  boil- 
ing  methanol,  filtered  warm  and  dried.  The  yield 
was  88-93%.  The  properties  were  comparable 
with  those  of  the  product  obtained  according  to 
a1. 

Prepolymerisation 

b.  The  diester  diamide  according  to  a1  (24.3 
mMol),  dimethyl  terephthalate  (48.7  mMol),  1,4-buta- 
nediol,  polytetramethylene  oxide  with  a  molecular 
weight  of  700  (PTMO-700)  and  catalyst  solution 
(0,4ml:1  .48g  of  tetraisopropyltitanate  and  0.1  g  of  Na 
in  30  ml  of  distilled  n-butanol)  were  reacted  at  150°C 
for  30  minutes  in  a  250  ml-f  lask  with  nitrogen  inlet  and 
a  mechanical  stirrer.  The  molar  ratio  of  the  various 
components  was  such  that  a  25  mol%  excess  quan- 
tity  of  hydroxyl-functional  group  was  present.  The 
temperature  was  then  raised  to  250°C  and  a  vacuum 
of  10-15  mm  Hg  was  applied  for  30  minutes.  The  pres- 
sure  was  then  reduced  to  0.1-0.01  mm  Hg,  while 
maintaining  the  temperature  at  250°C.  These  condi- 
tions  were  maintained  for  1  hour. 

Postcondensation 

c.  The  material  obtained  sub  b  was  ground  and 
postcondensed  in  the  solid  state  at  a  temperature  of 
1  80°C  under  nitrogen  for  24  hours. 

In  this  manner  a  number  of  products  could  be  ob- 
tained  having  different  contents  of  hard  segments. 
These  products  were  compared  with  polyether  esters 
obtained  in  a  comparable  manner,  but,  of  course, 
without  the  use  of  diester  diamide. 

In  the  Figures  the  torsion  damping  curves  of  four 
polymers  are  given,  measured  at  1  Hz  and  a  heating 
rate  of  1.8°C  per  minute.  G'  represents  the  "shear 

5  modulus'  and  G"  the  "loss  modulus". 
Figure  1  relates  to  a  segmented  block  copolymer 

obtained  according  to  the  mode  of  preparation  descri- 
bed  hereinbefore  with  a  PTMO-700  content  of  35%  by 
weight.  The  equivalent  ratio  ester  :  amide  in  the  poly- 

10  ether  ester  amide  was  3 :1 .  
Figure  2  relates  to  a  segmented  block  copolymer 

based  on  PTMO-700/PBT.  The  PTMO-content  was 
35%  by  weight. 

Figure  3  relates  to  a  segmented  block  copolymer 
15  obtained  according  to  the  mode  of  preparation  descri- 

bed  hereinbefore  with  a  PTMO-700  content  of  50%  by 
weight.  The  equivalent  ratio  ester  :  amide  in  the  poly- 
ether  ester  amide  was  3 :1 .  

Figure  4  relates  to  a  segmented  block  copolymer 
20  based  on  PTMO-700/PBT.  The  PTMO  content  was 

50%  by  weight. 
From  these  Figures  it  appears  that  the  maximm 

application  temperature  of  the  products  according  to 
the  invention  is  raised  with  respect  to  the  correspond- 

25  ing  polyether  ester. 

Claims 

30  1.  A  segmented  copolyester  amide  built  up  from 
units  originating  from  one  or  more  flexible  seg- 
ments  having  a  glass  transition  temperature  < 
0°C  and  units  originating  from  1,4-butanediol, 
1,4-butanediamine  and  terephthalic  acid. 

35 
2.  A  copolyester  amide  as  claimed  in  Claim  1, 

wherein  the  content  of  flexible  segments  is  be- 
tween  20  and  90%  by  weight  related  to  the  overall 
weight  of  the  copolyester  amide. 

40 
3.  Copolyester  amide  as  claimed  in  Claim  1  or  2, 

wherein  the  flexible  segment  comprises  at  least 
one  unit  originating  from  a  polyether,  polyester, 
polybutadiene,  hydrogenated  polybutadiene,  or 

45  polyisobutylene. 

4.  A  copolyester  amide  as  claimed  in  Claim  3, 
wherein  the  polyether  is  selected  from  the  poly- 
etherpolyols,  amine-terminated  polyethers,  acid- 

50  terminated  polyethers  and  ester-terminated 
polyethers. 

5.  A  copolyester  amide  as  claimed  in  Claim  4, 
wherein  the  polyether  is  a  polyether  obtained 

55  from  ethylene  oxide,  propylene  oxide,  butylene 
oxide,  or  a  copolymer  or  block  copolymer  of  two 
or  more  thereof. 

6.  A  copolyester  amide  as  claimed  in  Claim  3, 
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wherein  the  polyester  is  an  aliphatic  polyester. 

7.  A  copolyester  amide  as  claimed  in  Claims  1-6, 
wherein  the  flexible  segment  is  based  on  a  poly-  5 
meric  chain  having  terminal  hydroxyl  groups,  acid 
groups,  amine  groups  or  ester  groups,  preferably 
hydroxyl  groups,  acid  groups  or  ester  groups. 

8.  Process  forthe  preparation  of  a  segmented  copo-  10 
lyester  amide  according  to  claim  1  ,  wherein  a  diol, 
a  diamine,  a  flexible  segment  and  a  dialkyltereph- 
talate  or  a  terephtalic  acid  or  a  terephtalate  der- 
ivative  are  reacted  together  in  one  reactor. 

15 
9.  Process  according  to  claim  8  wherein  the  diol,  the 

flexible  segment  and  the  dialkyl  terephtalate  or 
the  terephtalic  acid  or  the  terephtalate  derivative 
are  brought  together  in  one  reactor,  are  heated 
together  whereupon  the  diamine  is  gradually  20 
added. 

worin  das  flexible  Segment  aufeiner  Polymerket- 
te  basiert,  welche  endstandige  Hydroxylgruppen, 
Sauregruppen,  Aminogruppen  oder  Estergrup- 
pen,  vorzugsweise  Hydroxylgruppen,  Saure- 
gruppen  oder  Estergruppen,  aufweist. 

8.  Verfahren  zur  Herstellung  eines  segmentierten 
Copolyesteramids  nach  Anspruch  1,  bei  dem  ein 
Diol,  ein  Diamin,  ein  flexibles  Segment  und  ein 
Dialkylterephthalat  oder  eine  Terephthalsaure 
oder  ein  Terephthalatderivat  in  einem  Reaktorzu- 
sammen  umgesetzt  werden. 

9.  Verfahren  nach  Anspruch  8,  bei  dem  das  Diol, 
das  flexible  Segment  und  das  Dialkylterephthalat 
oder  die  Terephthalsaure  oder  das 
Terephthalatderivat  zusammen  in  einen  Reaktor 
gebracht  werden,  zusammen  erhitzt  werden, 
worauf  das  Diamin  nach  und  nach  zugegeben 
wird. 

Patentanspruche 

1  .  Segmentiertes  Copolyesteramid,  welches  aufge- 
baut  ist  aus  Einheiten,  die  aus  einem  oder  meh- 
reren  flexiblen  Segmenten  mit  einer  Glasuber- 
gangstemperatur  <  0°C  und  Einheiten  aus  1,4- 
Butandiol,  1,4-Butandiamin  und  Terephthalsaure 
resultieren. 

2.  Copolyesteramid  nach  Anspruch  1  ,  worin  derGe- 
halt  an  flexiblen  Segmenten  zwischen  20  und  90 
Gew.-%,  bezogen  auf  das  Gesamtgewicht  des 
Copolyesteramids,  betragt. 

3.  Copolyesteramid  nach  Anspruch  1  oder  2,  worin 
das  flexible  Segment  wenigstens  eine  Einheit 
aufweist,  die  aus  einem  Polyather,  Polyester,  Po- 
lybutadien,  hydrierten  Polybutadien  oder  Poly- 
isobutylen  resultiert. 

4.  Copolyesteramid  nach  Anspruch  3,  worin  der  Po- 
lyather  ausgewahlt  ist  aus  Polyatherpolyolen, 
Polyathern  mit  Aminendgruppen,  Polyathern  mit 
Saureendgruppen  und  Polyathern  mit  Esterend- 
gruppen. 

5.  Copolyesteramid  nach  Anspruch  4,  worin  der  Po- 
lyather  ein  Polyather  ist,  der  aus  Athylenoxid, 
Propylenoxid,  Butylenoxid,  Copolymeren  oder 
Blockcopolymeren  von  2  oder  mehreren  dersel- 
ben  erhalten  worden  ist. 

6.  Copolyesteramid  nach  Anspruch  3,  worin  der  Po- 
lyester  ein  aliphatischer  Polyester  ist. 

7.  Copolyesteramid  nach  den  Anspruchen  1  bis  6, 

Revendications 
25 

1  .  Copolyester-amide  segmente  constitue  de  motifs 
provenant  d'un  ou  plusieurs  segments  flexibles 
ayant  une  temperature  de  transition  vitreuse  infe- 
rieure  a  0°C  et  de  motifs  provenant  de  1,4-buta- 

30  nediol,  de  1  ,4-butanediamine  et  d'acide  terephta- 
lique. 

2.  Copolyester-amide  selon  la  revendication  1  dans 
lequel  la  proportion  en  segments  flexibles  est 

35  comprise  entre  20  et  90  %  en  poids  par  rapport 
au  poids  total  du  copolyester-amide. 

3.  Copolyester-amide  selon  la  revendication  1  ou  2 
dans  lequel  le  segment  flexible  comprend  au 

40  moins  un  motif  provenant  d'un  polyether,  polyes- 
ter,  polybutadiene,  polybutadiene  hydrogene  ou 
polyisobutylene. 

4.  Copolyester-amide  selon  la  revendication  3, 
45  dans  lequel  le  polyether  est  choisi  dans  le  groupe 

comportant  des  polyether-polyols,  des  polye- 
thers  a  terminaisons  amine,  des  polyethers  a  ter- 
minaisons  acide  et  des  polyethers  a  terminai- 
sons  ester. 

50 
5.  Copolyester-amide  selon  la  revendication  4, 

dans  lequel  le  polyether  est  un  polyether  obtenu 
a  partir  d'oxyde  d'ethylene,  d'oxyde  de  propyle- 
ne,  d'oxyde  de  butylene,  ou  un  copolymere  ou  co- 

55  polymere  sequence  d'au  moins  deux  de  ces  oxy- 
des. 

6.  Copolyester-amide  selon  la  revendication  3, 
dans  lequel  le  polyester  est  un  polyester  alipha- 
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tique. 

7.  Copolyester-amide  selon  I'une  des  revendica- 
tions  1  a  6  dans  lequel  le  segment  flexible  a  pour  5 
base  une  chaTne  polymere  comportant  des  grou- 
pes  terminaux  hydroxyle,  acide,  amine  ou  ester, 
de  preference  des  groupes  hydroxyle,  acide  ou 
ester. 

10 
8.  Precede  de  preparation  d'un  copolyester-amide 

segmente  selon  la  revendication  1,  dans  lequel 
on  fait  reagir  un  diol,  une  diamine,  un  segment 
flexible  et  un  dialkylterephtalate  ou  un  acide  tere- 
phtalique  ou  un  derive  de  terephtalate  dans  un  15 
reacteur. 

9.  Precede  selon  la  revendication  8,  dans  lequel  le 
diol,  le  segment  flexible  et  le  dialkylterephtalate 
ou  I'acide  terephtalique  ou  le  derive  de  terephta-  20 
late  sont  mis  ensemble  dans  un  reacteur,  sont 
chauffes  ensemble,  a  la  suite  de  quoi  la  diamine 
est  ajoutee  progressivement. 

25 
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