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*00002* FWQ ¥48137 nvention. 5 The present invention rel at REHWEPIROYSE oner s
and preferably thernoplastic elastomers (TPE s) and nore specifically to
t hernopl astic el astoners produced from conpositions conprising rubber-1like
materials and rigid thernoplastic polyurethane, wherein the rubber-Iike
materi al phasEOMERIKRONMEOMPOEITONS edMPRISPNG RIAD THERMAPLASITIY
vul cani segQoLReseTHpNEONn of the prior art. 10 Thernopl astic el astoners are a
class of materials which conbi ne properties of Wcani sed rubber with the

. processing properties of conventional thernopla IM’I/M{WW){ es of these
bl ock

mat er i al sDESERNETIONKnown in the art. Usually th
copol ynmers, which exhibit a nultiphase m crostruct usee,Best known exanpl es

.are styrepryfbasippsy, bl ock copolyners Iike styrene-butadi ene-styrene (SBS)
or 15 styrene-isoprene-styrene (SI'S). Qther exanples are

pol yam d2The £5esenbinvantisnpisiaies & Ielariomprssanshprelarahly ithérmoplastp elastamness For
mor e exangﬁp@sﬁa% Ro@: sp@eaeaugrmltﬁemo iadtik @ ﬁn%@&]égg@éb?hewco%o@mhsr
2nd ed

Academ c ess ernoplastic
_elast oner sowamsing §@Ptl?é'“|§ﬁ cmﬁ}e@ais Nt Irigisd thegmppiastict h@wr@maasr wherait dheal 20
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=== fopl astic oI efins (TPO S). Many exanples are given in "Thernoplasfic
sﬁoner@egé,qyybﬁgpﬁ)grpng,l@;tl ¢ Bl ends, DE and BHOM CK eds., Ellis Horwood,

=507 It (s also known in the art that the properties of therm)pl astic
t ond? Shetmnppiagtie Flasiomemsnare. @ &85 cofbmetriigls waishserreinpresPrBeeigprdved by
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This process is called dynam c vulcanisation and results 1n a nateri al

usual |y r E¥RTPIEY qféheé@ Ratefiale Asp | wRlt keown incligi srhtlsugtiyptheyosonsist of Bleckmeri ¢

al oy (EA:epoh érshWhﬁ:hbéﬂﬂbti ko a¥e Sinttebsiddcldde. @és@rkrf?:m EQEMBEK%@ (e.g.
Rubber Chem Technol . p781 (1980)) Rubber Chem Technol .

(1989), 3ewmmb%?st@ﬂ1%fm ERn&PPolgmers3ike ( styoeneybutadiene- %twmem @Bﬁw%f are
based oasetymﬂea@@r@rﬁ@wieaee égn ne mmwxaw@bea}eO%al{}cHrﬂawe%&nﬁeEP%PP)
dynam cal |y vul cani R?@%BQI WO 99/ 40137
3758643, PRYWEH®HE Oml%rﬁid*r? TRePASIPEEIIES 56192 SPRERS or
TPU s arect Wmaaplaastrbem&il@eytdfmeﬁpm 8d.| NE. Maricef 4I. SRYIAEMRIRreBSS d
segnent s jgggonl y produced fromthe reaction between macroglycols,

di i socyan and short chain diols. They exhibit elastomeric as well as '

5 thernopl astic properties and show two maj or glass transition terrperatures
T 9" and

rres ding to re ectlvel he hard d the soft Ses.
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Many examples are given in “Thermoplastic Elastomers from Rubber-Plastic Blends”,
DE and BHOWMICK eds., Ellis Horwood, 1990.

It is also known in the art that the properties of thermoplastic elastomers, based on

25 rubber-plastic blends, can sometimes be improved by crosslinking or vuicanising the

. rubber phase during the mixing process. This process is called dynamic vuicanisation
and results in a material usually referred to as a thermoplastic vulcanizate (TPV) or an

elastomeric alloy (EA). TPVs have been thoroughly studied by Coran and co-workers

(e.g. Rubber Chem. Technol. 53, p781 (1980), Rubber Chem.Technol. 63, p.599 (1989),
30 Rubber Chem.Technol. 68, p351 (1995)).

Most commonly TPV's are based on ethylene propylene diene monomer
rubber/polypropylene (EPDM/PP) dynamically vuicanized blends (see e.g. US-A
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1 o established by well known methods like 'differential scannind JUL 200
calorinetry' (DSC). Usually the T9s is |ower than about -10C and the T9" -,
hi'gher thawoe®@013Bl ends of TPU s with ot her thernopl astics RERERIDISknown

intheart. E. g. blends of TPU with pol yoxynet hyl ene (POV, '
pol yvi nyl chl oride (PVC), styrene acrylonitrile (SAN) and acrylonitrile
but adi ene styrene (ABS) are of commerci al 2rrportance ~ 5 Anot her type of

t her nopl a%ysgm{aobgu;( gk g exists called rigid TPU or rTPU, which contains
no or onl anoun } soft segnents. These products show
t her nopl astl c behavi our but no el astoneric behavi our and are gl assy or

(sem-)cr usu exhi bi j or ,
gl ass tra@%ﬁ@r&&%f }r?rlﬁl E%}![\aﬁn;}é ?'elljgﬂ?ﬁ%g 0\{/9%{’8§ﬂ$¥ [rs °°%"b%%x$§§76834
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mol ecul af thesingplestaf praberties 509 sanw REDOAjCf pisfsts tmgmenttémpertaturss §\,Pgagtdsﬂéd t hat
the materi, : - the | owest T9 occurs bel ow
room tenpe@é?gt})r%ééﬁ%%é%ﬂg’g%%ﬂ??hg&’w&'ﬂ“ane gl ass phase occurs at
approxi mately 100C. . However, US-A 4567236 (to Col dwasser) teaches

virtual ly o TR B 2 U RATY o a I T, i.ch i i 0 be
Us0c. he ThPqeR TRers Beulor el or 3 o 2R8 S B yo R PR EEE )
art as i nmpeoplersbified irethe art ked KBS;oneerii$ erplained yfullyainethapter CEMATMeatiahisal nat ed
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The anoun??‘gqe('ﬁf@f %lgf'%n?g%a&&%p%%r%ﬁbgqbﬁ%\%e%@é gg'gP}ESS'\Yel ght
In the eﬁgﬁf@bt@edﬂw w-:aﬂrkunwnmethm!pal@ﬁ drf‘bderftlabscamsm daforitietya@SC)by wei ght oﬁy
85 5 (~uL 2~2 ° ~ ~WD 99/40137 PCT/ EP99/ 00154 3 parts by wei ght of

rTPU. US-A 4822827 (to Beck et al.) teaches an inprovenent over the prior
art r TPU Ysbgiy bplTa'ck tryvesdhan atfout HE°G Bt ithee [t "evighear tbampes. Bilends\of TRUs

cycl oal kapafli glher th@r é?sltxcs aTg Uyl (nBwhNH afid eé:’tsﬁd%blﬁle?\f!; Ogl FpU dﬁ US'

5167899 (to Jezmé production of mcro ers tromrig
An exanpl @olyexygnet Yie@ﬁ (RQM)ofnolyemlclnlomn dPY&imstycene acTyonifrilg $@N)\Sﬁnd 301

' | SOPLAST' ririld bREARIEHE K R En A nposi tion matches
this descralC ed |nn Us-A 28?2?857. ﬁ%ﬁﬁm%wﬂuo %ses et al.) teaches
bl ends of PET and rTPU. The anount of pofyol in the rTPUIs |imted in such

a way t Xp!
Y SGDLAg%%%g‘%' e BT Meihopatiic pdlifenif SR colled Hucf 55?51355@( R, o )

t eaches r FPUa(St AOI Bveqniyresmallp pERRts| Bf) %C’@rrﬁégla‘?mse Bhesen dupistatshoy

aromati c e ga@txct hgeldVibur Bt enslerelég%mém tbeRaviddie it | arec! éllasﬁ»d bp be
15 >50C. US-A 537672 to Vogt et al.) _discloses thernoplastic "y mer

bl ends ha{Feig- )5rysﬁ8'f'ea amgied @we@ﬁurababey gsually expibitiepmpior algss fﬁ”%"%l une

per cent ag%rﬁgé Q,r@ﬁ- 99@%,@@“@“5&@,@ 80, a PU conponent containing at
| east about 50 wt| gdolyisocyanate and a nitrite rubber conmponent cont ai ni ngL’

about 34 nol % acrylonitrile. V
20 US-A 4376834 to Goldwasser et al. teaches high impact resistant rigid TPU based on an

organic polyisocyanate, a chain extender and from about 2 to about 25% of an

isocyanate-reactive material with a functionality of >1.9 and a molecular weight of about

500 to 20000 (soft segment). It is suggested that the material has a two-phase

morphology and that the lowest T, occurs below room temperature, while the T, of the
25 urethane glass phase occurs at approximately 100°C.

However, US-A 4567236 (to Goldwasser) teaches virtually the same rigid TPU which
has only one T, which is claimed to be >50°C. The rigid TPU in US-A 4567236 is
blended with materials known in the art as impact modifiers like ABS, ethylene vinyl
acetate (EVA), chlorinated polyethylene (cPE), methyimethacrylate-butadiene-styrene
30 and the like. The amount of impact modifier is said to range between 3 and 25% by
weight. In the examples the amount of impact modifier used is 15 parts by weight on 85



- 20 Although nunerous types of thernoplastic elastomers are knowng § m_eml S
still 'a need for inproved thernopl astic materials having el astomeric
properti es. WGAMAHBY of the invention. It has now surprisi ngPETEEEHIMZUNI
that elrastonmers and preferably thernoplastic 25 el astoners w th useful
properties can be produced by nelt bl endi n% rigid TPU not having a major To
of less than 60C and a rubber-like material® having a T o of |ess than 20C,
the wei ght Qefht BNGR{j 9i d TPU and the rubber-1ike material being at
nost 85:1 .a tbg eegastorrers of the invention conbine sone of the advant ages
of the conventional TPU el astonmers and of the rubber-like materials used.
Because ofygd */16452%973 USRS PE) 34 Sérp| &fé;;ﬁw VeP oM ge TaR6% &y Of
material s can be p éuce 1 ) a erar??pe e Q%Ian . r 3I40137
PCT/ EP99106RI8gIng D@rtp@fotﬁ@rffhaé% exseti@r c@apqsé@arwnm amyctﬂal&an@dnphvaheurmel The
i nvention f4rpus 4r8lRA8SIelife Py QPOfIsEboN conprising (A) a rigid
t her nopl asti ¢ pol yuret hane not Raving a major T9 of |ess than 60C and (B) a
rubber-1iSke material 5 having a To of |ess than 20C, wherein the weight
ratio (A) (& 57809 MRSIeAD: :ééchemﬁ rdrammsmef H}b%fﬁw%?é $roRPhi .Hrﬁménexr(rTPU)
of the present invention iIs_obtaina reaction of dilsoCyanate wth
chai n ext E&¥aEWw® 'S@HG“&;SW@@&WV? fma@gmmlqlgjﬂét( l%@PLé%y%matlS,OP § of 95
to 105, prigf, T.%%eﬁqgrkl&ZDovxStcﬁeah&a@ édﬁﬁwmnlc%ﬁbbguapHgfﬁ?éshmeéegmue@w0 be
obt ai ned by bl endin ferent 10 pol'yurethanes In such ambunts that the
bl end doedJ$rbt482382" a ITB.] or T o of less than 60C. The term "isocyanate
index" as used herein is the ratio of isocyanate-groups over
i socyanat e- reactlve hydrogen atons present in a fornulation, given as a

p?cent 219NVOrh {0238 HiorMeses Reatsisashssdiendsi BEeRpe ddBbs The appkRt age

| socyansgil acthe af by .sumcédLE subh 8 W rtﬁmltﬁé rrorenvulﬁslhs@@eme tTeU fdaRount
|socyanate t heoreti cal re uired react th the anount of

i socyanat dh ?éé@?P‘@%‘sfﬂgéFb b 304, '%PW(‘(YPMDPaEH%ﬁ‘d FQ beAdhid be observed
that the isocyanate index as used herein is considered fromthe point of
vi ew of the_actual EOl yner ;%r ocess involving the isocyanate

i ngr edi entYEH4 P HO° é@ﬂ:?&ﬁa‘t)ée?"é‘é tiT7E ity %f@ﬁ‘%pr%§5‘ﬂgdﬁ'§/‘ gratuEe gP%ups

consuned iiAcdpdRtify SlohiBtibalidis §1 BB dhinkéxashiee comsbsiticrd Thel 7] is emmedtebe
(i ncl udl%g é;h i socyanate-derivatives referred to in the ‘art as quasi- or

sem -pre rs) or any active hydrogens reacted with i socyanate to
produce nodi fied pol yols or polyam nes, are not taken into account in the

Che Troe | dod aHaTes RONEEN BLE s Desebatic ieh e a4 S8R A "5
fS gr (r:nalnlgeztmenwseaf;aa?gga fot 70 ampmnriﬁg, in Ih@i%n[?éérﬁ@ﬂa@@ rﬁoO%flamdt ??ZD 13
ext r usi on %C?g% Bytqu?p%pgégtgrgalﬁ vﬁﬁ?‘?fﬁ)laﬁgmgﬁéﬁry{fﬁ Pé’ky'ﬁ‘%a“%ﬁ ?rtﬂe The

macr oglycdubb@taomp@hém coAethifgabeut 139 InesiUl savyiowitright of bet ween 500 and 20000
and

|

20 Although numerous types of thermoplastic elastomers are known, there is still a need for
improved thermoplastic materials having elastomneric properties.

Summary of the invention.

It has now surprisingly been found that elastomers and preferably thermoplastic
25 elastomers with useful properties can be produced by meit blending rigid TPU not

having a major T, of less than 60°C and a rubber-like material having a T of less than

20°C, the weight ratio of the rigid TPU and the rubber-like material being at most 85:15.

The elastomers of the invention combine some of the advantages of the conventional
TPU elastomers and of the rubber-like materials used. Because of the large number of
30 possible combinations a wide range of materials can be produced with a wide range of



WD 99/4D137 5 - 5 JUL ~ PCT/EP9910015A is used in an anmount of to 50% by
wei ght, preferably | ess than 25% by weight, nmore preferably | es2 JUla2Bi0% )
by wei ght wodoapst preferably | ess than 5% by wei ght, basegcerrbfienisot al

wei ght of the thernoplastic pol yurethane. The nacrodiol is always present
in such an anmount and conposition that the rTPU does not have a major gl ass
transition . 5 tenperature bel ow 60C. The ganount of macroglycols as a
percentage of the total composition of the rigid TPU is defined as the
sof t bl ockPreegitieht of the rTPU. The macroglycols may be selected from

pol yest eram des, pol ythi oethers, polycarbonates, pofyacetals, polyolefins,
pol ysi | oxanes and, especially) polyesters and 1 o pol yethers. Pol yether

gl ycol s which nay be used include products obtained by the pol ynerisation

of a cycl pgtafied S8 cripth S¥RNMMNeBtiGH Nyl ene oxi de, propyl ene oxide, butylene
oxi de or tetrahydrofuran in the presence, where necessary, of difunctional ,

i ni tiator e GHePEY dhysnieiplgs 3P 2 FRTCRASHIONC 6PMBIiSIND (ALtd VBichhermgelastia ons

and i ncl usigyethehe nBURAVISE PhajorT5 oflidbd! BAR 6D ECHa (B £ RIERASKE MitHal
di et hyl ene gl ycol, triet héalzene | Ycol and dipr og | ene glycol. Mxtures of

gl yco . .
i ni tiat orREVIIEA By OfdgasIthan €k Fawbensinthg weaight oy tRiiapt oSt 18- pol yet her
gl ycol s include pol yoxypropyl ene glycols and pol y(oxyet hyl ene- oxypr opyl ene)
gl ycol s obtained by the sinultaneous_or sequential addition of ethylene or

pr opy! enel Rk Tigid dherqapiastic eelygatiane {r R4k of tHeapresent|ipvention is plginaflete 20
prior artreaFiMdoMaiGeRRInKIER) withedial eQEBEMY SAE o %ﬁ@%c%gé%&uéo% am! ock

copol yners havi ng oxyethyl ene contents of up to 25% and randont bl ock
copol yner'§°W&W‘ﬁg“4%¥>FéPﬁ§9 e PEhR8Rt920f up to 50% based on the total ‘
wei ght of oxyal kyl ene units) may be nentioned, in particular those having L

at | east ga,rtb of the oxyet h&I ene groups at the end of the pol yner chain.
Ot her usePyiie Eol"?ﬁé[“ﬁ@'ﬁsé pelyetnangs yaey 28sp obs t itaingrb t iy blarding) ¢dgrent

obt ai neth FylydrB@aned Eichsatiduat bt Rl blRRY does Wok Ravd>al Mast &7 dlidsohanwhi ch
i ncl ude hydroxyl -terminated reaction products of dihydric

may be us&&

al cohol s & as et hyl ene glycol, propylene glycol, diethylene glycol)
1, 4- but anedi ol , neopentyl glycol or 1,6-hexanediol, or m xtures of such
di hydric al cohols, and dicarboxylic acids and their ester-formn

deri vati veR€ 1978} 129GYADPIE BYRCias LseyNgieln it 'R raiR Oédﬁ%venaéﬁgé@mgrmfeﬁei r
di met hyl eéyhste-reabiReinydgksl atopht frakéemt iaRMsAhiigeon, gRlehachd péreamhdélinc
anhydri de or di mtgél, tereazeh,tpgal ate or xtures thereof. 5 J#@ . 2\2 , WD
99/ 40137 ?’8‘?*/ eigsy 1B is94Yanage IBEEX BYRreesasdhe grirentage o isoryangle BEUAYHFe el ude
pr oduct s5 iabs goimdation with despetin® tHal amoghy eblisceiadi@é thésrBgcally ragdiredofdrer
gl ycol s, al kyl enﬁhtg’xi des grf.di car l?ox%elI I,.C SCi ds. Pol ycarhon tteoo{gl ycol s which
may be usEFMHEVINES AMPLOLL SO REFBYS PELYLBPN ST B afoEWRY
1, 3- propanedi ol , 1, 4-butanediol, 1,6-hexanediol, diethylene glycol or 5
tetraet hyl,ene glycol wt i, aryl carbonates. for, exanple diphenyl
car bonat ol SBFudicEibsRel dl tHSpo YRRl NG 56 4180 R L am e ae
those pr epainieof vigw bethetdcgi gblymet forsirghprasest iglblyingrite @orgarate ingredidntl ene
gl ycol or_h ><t§ned| o] V\%’[ h_forml %?n%/rge. ASUI t abl e olé_acet als maﬁda_l sQ be
or epar ed BYP HOFy RARRDRlsgeagp | DOlREIRMY < ARY 1 SOG/aNEIR | OPRR \BTEHTRY oy ol s
i ncl ude2hyetiminant erstemat iod Ipusdude enenduifisd  Jivlyicsepahae®r s (inclddisgli t addke
polysi| Oxgggyagla%(-:é)elrﬁla iv%%lrgfcejrere&) & i%quérghha¥>lqsulalsi(-))éf'irs]gmgf)rcébglymers) or any active
hydrogens reacted with isocyanate to produce modified polyols or polyamines, are not
taken into account in the calculation of the isocyanate index. Only the free isocyanate
groups and the free isocyanate-reactive hydrogens present at the actual elastomer

25 forming stage are taken into account.

The rTPU can be produced in the so-called one-shot, semi-prepolymer or prepolymer
method, by casting, extrusion or any other process known to the person skilled in the
art.

The macroglycol optionally used has a molecutar weight of between 500 and 20000 and
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bi s(hydr oxye and the |like can also be used. 25 Preferred chain
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and ot her HaloR ng an
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pol yi socyanate conposition and/or by reacting with one or nore polyols.
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pl ast onmer Pdiyester glyleplsantdchy may | becesedt incl 08/ Ay doapiabimibated e astidhyprbdutts3 6f

bl ends of MGGt B0 Tt s SRR ebitpk b onugee - FFRE: arEvear p¥Sny
mat eri al ot 4rbutahédiol, aethtyhglwdtanaas Huxaaeqholebemrxadeﬁbtéswﬁheﬁl@dhubh;ehsls.
hydr ogenata%g ﬂ&?@&yﬁcug d 3nd {hel? 25fer- fobr% negdde(ajrrllva(t:‘vesy for example succinic, glutaric
30and adipic acids or their dimethyl esters, sebacic acid, phthalic anhydride,
tetrachlorophthalic anhydride or dimethyl terephthalate or mixtures thereof,



- ~J~4 2~ . WD 99140137 8 PCT/ EP99/ 00154 propyl ene bl ends, ni trlEeJﬁLUIgagrs
or copolyners Pi ke EPR and EPDM rubbers. Preferably the rubber-IiKe -
mat eri al ha&so g9/d@3bel ow OC, nore preferably bel ow -20C. ' TheTarIdflotsdrati o
rigid TPU. rubber-like material in the conpositions of the present
invention is at nost 85:15, preferably at nost 75:25 and nore preferably at
nost 50:50. 5 I n another enbodi mnent of theé6 nvention properties of the
conpositians of .the inventi.on may be inproved through the use of :

conpat i bi i°§V|“IIae‘ 3eﬂ{y§9‘slvﬁh'%ﬁpa 5&%%%'@%5%;%?‘!9%% °8¥a"lﬁde§|¥1§°% S0 TPV S
can be i nhiosigiglcd! leitoergiiorteha witeothér glpsuatikiiehé 2x0¢s addlcdrbovgdic acitiso cal | ed
conpati bilizers. Conpounds of this kind are well known in the art and often.
are bl ock copolyners or' graft copol yners where the bl ocks consist of the 10
sanme pol ymetysarionate digoots tbichemay ipaisieliihdludedprodiits obayedd by Fdaztingsdiolsn be

produced seperately, and_added hefore or. _affer bl ending, pr, can be produced .
i n-situ diPrhg 3B én%iPI?a?”%ﬂa‘v I at‘{'gll‘tatb‘?%?:'esggi@x?rﬁdgqr e@e&\gleag Ig&,gglt i Ve
conpat i bb tétzaithytene Qigcaweitly idearylotarbohates rfoc ergraple bdipherait icarvoasid, exanpl es of
conpati bi | 'hzers for different polyner pairs are given in "Polyner Bl ends

and Al l oy? 9548 ¥kes and Hope Eds., Chapman &Hall, 15 ( 1993).
Conpatibilizers useful in the invention can be non-reactive copol yners or

- i i St.j .. I hane- b f
et Ui P BN R SRR A e B BBRCORR T T,
phase andashéietiyleme plyculk trethyiebd eglyadbber hévianediohingthi &drmalighyde. Thigtablee of

moai f1 o PRVBELBRIERT e Brebarst B Bofnpriti SRl oGler | ol “phase) or a1 or

part of the rubber-like material phase is nodified to becone reactive vmthL

t he PU r n ] n another, preferred,
enbodi maneLBPoBRg SRR Bl Tnaee BBl Bed e B enoRe e e ey
pr ef er abl ynd\sodabie pblysiloxane giycale theludegpolydimetiyisibeaneldiolsng t he bl endi ng 25
process. Vul cani zation of the rubber-like material phase can be achieved
with , conpositions known to people skilled in the art. Sul phur systens,
accel er at &hagukktendery siaents apy difMnadiesal iptryaoétereactved spéxed whte aamelepulef er r ed
vul cani zi na.. : j - he S I I i fon
Syst oms. ca g SR andif s FleRar’s Pl ibtine RACBIP R oG il 5F Blbngie o
acadeni c liftesent @84 30 The rubber-1li ke nmaterial phase nmay al so be

vul cani zed in a conventional (i.e. non-dynamc) way, e.g. in a press nould.
The pol yner conposition nmust therefore be 5 JU ~ WO 99140137 9
PCTBP99/16 S1#tableonghaim dextendarn \intledei 2iintgtiagainis afuchr ashi ethylene givcek i al

I's conpresss gp,JARELiBEds @lbutanediol,  1,6-hexanediol, 1,2-propanediol, 1,3-butanediot,
2,3-butanediol, 1,3-pentanediol, 1,2-hexanediol, 3-methyl-1,5-pentanediol, diethylene

glycol, dipropylene glycol and tripropylene glycol. Chain extenders with an odd-number
of carbon atoms between the hydroxyl groups, and chain extenders with a branched | W

20 chain stucture like 2-methyl-1,3-propanediol, 2,2-dimethyl-2,3-propanediol,
1,3-propanediol, 1,5-pentanediol are preferred. Cycloaliphatic diols like
1,4-cyclohexanediol, 1,2-cyciohexanediol, 1,4-cyclohexanedimethanol or
1,2-cyclohexanedimethanol, and aromatic diols like hydroquinone bis(hydroxyethylether)
and the like can also be used.

25 Preferred chain extenders are neopentyiglycol, 1,3-propanediol,
2-methyl-1,3-propanediol and other diols having a molecular weight of less than 500
containing an alkylene group with an odd number of carbon atoms between the two
hydroxyl groups.

Organic polyisocyanates may be selected from aliphatic, cycloaliphatic and araliphatic
30 polyisocyanates, especially diisocyanates, like hexamethylene diisocyanate, isophorone



hi gher tenperatures to get formed and vul cani zed. Melt bl endi n'g5aHH- ?3“y’2nam C
vul cani zati on can be achi eved usi ng conventional internal or external

‘mi xers wel kwdcpmaunzi n the art. Alternatively, blending can bpcpekiveusd using
e.g. 5 atwin screw extruder, or a conpounding single screw extruder. An
overview of the practical aspects of polyner blending can be found in "

Pol ymer Bl ends and Al | oys", Fol kes and Hope eds, Chapman 8~ Hall, (1993).
Auxiliaries and additives typical for both pol yurethanes and rubber

t echnol 0gif4eONRPIBeCYFIAGE*ENE {y1fISOCYRNRRA!R | 48 sdigystPhexRMelnape dsqeyanale @fded to
ei ther or Mpoidy pltetrdietiiklineck BiRecyanttd, WABEH-Jdriidralrenat phiiass ahatksr e,

during or after blendi ng and/or_vul cani zati on. Such auxiliaries and

‘addi ti ves "f‘?lc‘otl}'é@ecé’ﬂ'é?‘gﬁf‘%t?sfgP”ex%ﬂ‘F&ﬂ?”FePﬂ'?%?”%ﬂﬁ Y JReptt PRI BRYounds,
surtace- a@ﬁpmaylmmns)diiémyaﬁmwphrm?,Qﬂahmwﬂ@-wwc%lﬁﬁﬁkﬁaat,ﬂfd%e)ﬁmafefsr_aane
extender ojls) flame retardants, plasticizers, organi c and inorganic
‘fillers, 5[5’?' AP anti-oxi dants, UV stabilizers) physical or chenical

bl owi ng agents) antireversion agents 15 and internal nould rel ease agents.

The inventjon also relates tg.a process for preparing elastomers b
nel t - bl enéjihﬁg g“’?‘?@("ﬁ‘e ef no 'PSQEfai"EteBol yuf‘@ﬁarﬂg“Wﬁﬁ cﬁsﬁﬁ%@ﬁ)ynot&exﬁ‘i"ﬁi t a
maj or -kll_ aMJG?MeGQ&etMthdi'ﬁocyabm(rjorl m&mréa}oﬂﬂhéﬂdiib@clssiaﬁgteaﬁifmoﬂé o(lrj eﬁ?]ret han
20C, the ight ratio of the rigid_ther asti uret hane .and t he
Fubber - 11 PDhAaRT PO Bpeysnalesy ampec sl GBS SRBCPmBBats NS ROPEr abi y
t her nopl1asgéen @xemplet dverd-isdmer epiicrailedn EBGUSAIBROWRE Sthe AR, 2ardmeB) They be
stored or handl ed a?egaratel%, but the c PSIII gs.of he prgsent |ntvent|on
are pref ePEBISPYHARECTBPHDMY 36%%‘?1383% 'Y%ff%ﬁ‘g eAYEdfRIN ERROYIBIYRBPe | qui d
or, solid. cAmpasitioe ebatalnjhgoaeleastr 859 borwibor ot ha'-giphgashéthade tiscaygnzaeul ar
lid. Fur rnore, _the jpvention caoncerns the use of co sitions,.as
her ei n de&&ﬁb@@nﬁ’o?rez\ge' Wvﬂbmetﬁiéﬂoﬂ BOW%er & ﬂ%f&{a”&?\g‘}?‘gé&e AVEHPYed
p][i OL t o gertitutarlygndilue liguisirodeets qmﬁm'deld:bi/ drnrodédmg;ahtbgeijmidsgrouB:seljrtgljasi oners
of the inv n ne vant s of conventiona
el ast Omg;33%%%)%5?r?:%?%g&ﬁﬁ%sgtgorn_qnﬁ{géghge[agﬁ?iyvgﬁ%g8_r "Bé%%ﬂ%ogé"of the | arge
nunber of 30 possi bl e conbinations a wi de range of nmaterials can be
produced w i de pr i €S. i I 0
T Epaor dorerRdnas BERRBR R sERERITR. sorBiec s war! P De g o
appl i cat i dng-diphenylaetsnee sidoeggnath dtolyisstylaeate aompositiangecqaaitisg (atat=l@sbar ds,
w ndow se el My .cations || wat ch straps,
tool gri p?Sﬁ/? bgg}éﬁgt{ ?fﬁiggléﬁegﬂlﬁ\emang dusoc@BRgfe e hiddp pre*elﬂ%d.
The rubber-like material used in the invention can be any conventional rubber known in
20 the art having a T, of less than 20°C : non polar rubbers like butadiene rubber (BR),
styrene butadiene rubber (SBR), isoprene rubber (IR), natural rubber (NR), butyl rubber
- (IIR), ethylene propylene rubber (EPR), ethylene propylene diene monomer rubber
(EPDM) and polar rubbers like nitrile rubber (NBR), carboxylated nitrile rubber (XNBR),
acrylate rubber (ACM), chioroprene rubber(CR), ethylene acrylate rubber (EAM),
25 nitrile-isoprene rubber (NIR), epichiorohydrin rubber (ECO) or halobutyl rubber.

The rubber-like material used in the invention may also be thermoplastic elastomers
(TPE's) like SBS, SIS, SEBS, TPU and the like, thermoplastic vulcanizates (TPV's) like
ethylene propylene diene monomer rubber/polypropylene (EPDM/PP) dynamically
vulcanized blends, plastomers like ethylene vinylacetate (EVA) copolymers or very low

30 density polyethylene (VLDPE), or any thermoplastic elastomer derived from biends of
plastics and rubbers.

A preferred rubber-like material is any material other than a polyurethane. More
preferred are diene rubbers, hydrogenated diene rubbers, rubbers based on ethylene



" WD 99/401 37 11 EXAMPLES Exanple 1 5 JUL 29~ PCT/ EP99/ 001544 4yc 'R was
m xed with 2-nethyl -1, 3- prapanedi ol at an isocyanate index of 10 using a

Heydol ph Regednueiixer at 3000rpm Both chemicals were |n|t|pt+,gp@t,00§a54
tenperature of 5 50C and the total amount of the conposition was 250g.

Mxing tine was 2 mnutes. The reacting m xture was then poured in an open
al um ni um noul d, placed on a thernostattegl hot plate, set at 120C. The

noul d had first been treated with a proper rel ease agent. The amount poured
was suchPiORYENS RlEnE s niKiedulbess of gppolymers ikerkliand EPBIM{UbREtSer 1 hour t he
cast was taken fromthe nould and put in an oven at 100C for 10 24 hours.
After cogling the cast was shredded. The Ts of the resulting rigid TPU was |
measur edP BB G aeEateial hBSQTe(?GPWnQaF’?t MeER araferably bRIEVri2BE-t ype
TA4000 equi pped with a DSC30 neasuring cell at a heating rate 30C m nute.
100g of the above shredded ri %I d TPU was dry-blended with 150g nitrite
rubber (\hswgight ragosrigicy THY:piPper-ikgppeteriahiBRihe: sRmpositings DOhadgsemitril e;

" NYSYN lnseﬁnohnégﬁmtkesofs BRMrably BEmES 7(Bf25t$?'|d5m6 Sferdbh? af R8s S0eM. by DSC
to be about -25C. The dry m xture was nelt-blended in a KE RHEOM X 300Q

internal mxer. The 4,p mxing rate was set at 80rpm and the tenperature

set t i Ngs WRgnoleH GmiRdirREntcs TRy iﬂUéhti&”ﬁ'drané%foftth@ cBhPBSitiond &f A8 imRRtiérued f or
3 m nutes, after whi ch the m, Xt ure di scharged cool ed, and shredded

The shr eBW¥dP%IBRPYRE sthERMaPLTE AUsRs |°¥1V3:°5‘F’PM igngagentsx IrRomany \gases thej ngl e

screw exbfdpéﬂ@s o%wnaewtdvuftﬂwvas @@ﬂuetrh;brwé& tHrSUEC IHRViSH S cotnSeBBREIRG ST ON
rati o of erties were neasured onthe extruded

rods usi ﬁ@d %\‘f?st ﬂ§? Fﬁ&?@%@pat’gwé‘?ﬁt ng%fnpﬁ of this kind_are ielidnowa iBtherddnmi mm
The resubhd deeate bicth %Jgawérs%r rafit éc%%@lm'éfrs hheak e bfbc@éVBansaadofaﬁél &

el ongati on at Dbreak % The s hardness was about 70.
99/ 4013¥53pe PRYMSI® 'C hpvglp be C-Qmpatﬂdmﬁsa@%m%‘@aﬁmt?@f%ﬁaft Re Pé?ﬁl@aeed TPU

of exa”pls@péaﬂéﬁtsaﬁd megm&e%rt BitrS0EndIhg," bt eaﬁ@eto&fceexmmhﬁdaﬂngme dry

m xture was nel in a EIXRHE "X 3000 internal mxer. § m Xxi ng

rate was°€8HNGt Ir% ?ﬂﬁ' QFﬂfeﬁE QBRI FEECh E9MRRtiRHiZatAs AN BVelvieY,

c?rr? gte %mylm%rr@n@;tatmeatmnxanarmﬁmﬁ@ @tc&hﬁatbmzdrsomvaﬂfemﬁt)ponmwmh /.59
(6] n an

i ot oOIAVTHen PHETH BIeRG: SpHCAYAS TRea i DaPS G SOOI AT o5,

after whi1dess.he vul can~zate was di scharged, cool ed and shredded.

Compatibilizers useful in the invention can be non-reactive copolymers or non-reactive
graft copolymers consisting of e.g. polyurethane-rubber graft copolymer, or a block
copolymer where one block is compatible with the rTPU phase and the other biock with
the rubber-like material phase. The use of reactive compatibilizers, e.g. where all or part

20 of the PU phase is modified to become reactive with the rubber-like material phase, or U
all or part of the rubber-like material phase is modified to become reactive with the PU
phase, or both, can also be contemplated.

In ancther, preferred, embodiment of the invention, the rubber-like material phase is
vulcanized, preferably dynamically vulcanized, i.e. vulcanized during the blending

25 process. Vulcanization of the rubber-like material phase can be achieved with
compositions known to people skilled in the art. Sulphur systems, accelerated sulfur
systems, peroxides, phenclics and the like are preferred vuicanizing systems. An
overview of the most commonly used vulcanization systems can be found in “ Science
and Technology of Rubber”, 2nd. Ed. academic press, 1994

30 The rubber-like material phase may also be vulcanized in a conventional (i.e.
non-dynamic) way, €.g. in a press mould. The polymer composition must thereforé be



The shredded vul cani zate was extruded using a HAAKE RHEOVEX Rp4y 25, 10
singl e screw extruder, equipped with a conventional PE screw wt h a

" conpressi oW Y4937 " of 1:3) and a 3nmrod die. The tenper BEUER9IH ngs

LY

were: ZONE 1: 185C, ZONE 2: 205C, ZONE 3: 215C, DI E: 225C. properties were
measured on the extruded rods using an Instron 4500, operating with a
cross-head speed of 100nm min. The resultithg stress at break of the

mat eri al FNER W Uhicah rﬁ‘?}F A
har dness o %J ut ‘évo Exanp z égggﬂ%% 'dptr&%%%é%;aiésc{g e srmv\’/g?@ga%t
dry- bl end@ahe\nt@wpqrst;gesﬂqgeitiOémeﬁlgb@wummée@brrpl e 1. ISODLAST 101 is a
comercially available rigid TPU from DOV Chem cals, 'ISOPLAST is a

trademark of DOW Chenmical Co.. The T o of this material , as 20 neasured
accor di ngMe8 biendinpsnd fynapie eapizplirdcand achieyed ising wweentiphal intereal 0al  does

_not show @ﬁ&rdﬁﬁdﬂﬂ@rst\ﬁ'ém@ioWnQH%ebﬁ ON{térHétﬁleBleHEﬁ&ﬁé ¥ER be HRRiedE usThg by € was

nel t- bl ended i n a HAAKE 000 internal m xer. The m XI ng ra#e was
set at sﬁamfwnamew HRxtr P@?fp@? atQﬂ”EPOS'é@ﬂQ ﬁg"%§0f§ﬁ%tmli¢’f er“nc@mb\('@é’ offed ti ng
of the mi Bhdic %sgéagr%f %Blyﬂle?%dﬁﬁr% g6 1ol h oS ,%@ﬂgﬁend%ﬂ AdNdyRs then

25 continued f he m xi ng spee was reduced to 50r pm
for 13 m ﬁe%e%an%'ﬂ@@emi@pm%&vaﬂdé%?%ate was di scharged) cool ed and
shredded. The shredded vul cani zate was extruded using a HAAKE RHEOVEX R254)
UD 25) single screw extruder, equi pped with a conventional PE screw with a
conpr essi OHxifages @ndradditives typigalfon POlyUERteaneprang srbhersteainalagiesnBeg PP al

wer e neasys&fladrel. hadmésr%eéhx?ngné@ga% waa&daa eitﬁb?tdr%tm&% TPQEHn@tthé‘g with
a cross- head Sﬁ(eed of 100m m 0137 13

| EP9 8P DPPsL-ike, Baterial lmjsgthe&fg %H"nsr%aaﬁ%@qnﬁl@gn%nd&ﬁ dvlcaa@atepnz NPEhWi t h

h el ongaki@merdt BieadddaledOkeiaad @tﬁwﬁef& Qﬁérﬂﬂl@s%rﬂéryaléﬂmesg%nd tifexanpl e
4 100g of the shredded rigid TPU of exanple 1 was dry-blended vmth 1509
EPDM 5 r uBPBPOYNREL FARPIBdive: RegniTor; §X%T“P'Paa@?¥aﬁﬁ Wa'béme CAREIYIMess. of

this rubbegten@sr a&aslaﬁ@drelmfdm? biastheze?d) Obtiganié And | egr I/ filers! BigPnehas
nelt-blended in a RHEOM X 3000 i nternal i xer he m xi ngﬂr ate was

set at 80PPHPXARN'E. HéV F@H‘é?fét pR¥sicabpf F’Pf‘gj“'ﬁ%!sb'%%agﬁ?tﬁeﬁm%\ﬁﬁ' &9gnts

mel ti ng19tnd h@erﬁél%M@reTea@e@@@ﬁfE of di cunyl peroxi de (DCP) was added. M xi ng
was then continued for 2 mn at 80rpm then the m xing speed was reduced to
50rpmfor 13 mnutes, after which the vul cani zate was di scharged, cool ed

and shreddad nntht&;rsélwmm&- WU praBessAfor preParifelastde@raiby n@na)léwh%lgfa REIBOVEX

R254, LID,25 i ngl e screw extr.ude e with a ovent PE screw

ooh a cotrnesrl PavePasS sphiss Soes bt BB Fottar o s B oRe PO asWEl & ne

material wesbereaswetedhl dravinge aeX| rafidess than 20°C, the weight ratio of the rigid
thermoplastic polyurethane and the rubber-like material being at most 85:15, and to

20 elastomers, preferably thermoplastic elastomers, thus obtained.
The compounds (A) and (B) may be stored or handled separately, but the compositions
of the present invention are preferably in the form of a blend comprising (A) and (B),
either liquid or solid. A particularly preferred form for the compasition is a granular solid.

Furthermore, the invention concerns the use of compositions as herein described for
25 making elastomers wherein (A) and (B) are mixed prior to or during the elastomer
production.

Advanlage, use.

The elastomers of the invention combine some of the advantages of conventional TPU

elastomers and of the rubber-like materials used. Because of the large number of
30 possible combinations a wide range of materials can be produced with a wide range of

properties.



rods using an Instron 4500) operating with a cross-head spqusqﬁn;ﬂﬂhn1nin.
The resulting stress at break of the material was 6. 6MPa with an el ongati on,
at break Of‘%ﬁ%% a Shore A hardness of about 93. W, ~ ~PrrEpedineI YO ’
99/ 40137 14 PCT/ EP99/ 00154 1. Conposition conprising (A arigid

t her nopl asti ¢ pol yuret hane not having a major To of |ess than 60C and (B) a
rubber~like material having a T o of |ess thgn 20C, wherein the weight

ratio (A):(B) is at nost 85:15. 5 2. Conposition according to claiml
wherein the rubber-like material is a material other than a pol yurethane.

3. Conposi tion accordi ng t Laim 2 wherein the rubber-|ike materi 1S
Sel ect oo 1 1O eRalg Saneesne Faf byBed Mip Shibokl Bhabe St S5amm difefistic
rubbers, nighoelirsoleablheioemotive izt s(dbstedrdsn vehdow eselsp bompérbnierd) eardstherEPR

d bb , . ition. ' X f th di
clai e uher iR et ARG o BBl TS (han b 5

Conposition according to claim4 wherein the Tfl of the rubber-Ilike
material is less than -20C. 6. Conposition according to any one of the
preceding clains wherein the weight 15 ratio (A):(B) is at nost 75:25. 7.
Conposition according to claim®6 wherein the weight ratio (A):(B) is at
nost 50:50. ' 8. Conposition according to any one of the preceding clains
wherein the rigid thernoplastic polyurethane is based on di phenyi net hane
di i socyanate. 20 9. Conposition according.to claim8 wherein the

di phenyf net hane dii socyanate conprises 4,4'- di phenyl met hane dii socyanate.
10. Conposition according to any one of the preceding clainms wherein the
soft- bl ock content of the thernoplastic polyurethane is |ess than 25% by
wei ght, based on the total weight of the thernoplastic polyurethane. 2511. ‘L‘
Conmposition according to claim 10 wherein the soft-block content of the

t hernopl asti c pol yurethane is |less than 10% by wei ght, based on the total
wei ght S JU 2~2 ' "WD 99/40137 PCT/ EP99/0015a 15 of the thernoplastic
pol yur et hane.



12. Conposition according to claim11l wherein the soft-blqgg ﬁe t of the
t her nopl asti c pol yurethane is |ess than 5% by wei ght, base 3 the total
‘wei ght  of W@eY#thar nopl asti ¢ pol yuret hane. 513. Conpositi onPETEEPUINEY t o
any one of the preceding clainms wherein the thernoplastic polyurethane is
made using a chain extender selected fromthe group consisting of
neopentyl gl ycol, 1, 3-propanediol, 2-nethyl -1 3- propanedi ol and other diols
havi ng a wei ght of | ess than 500 containing an al kyl ene group
with an o KRR BS of carbon atons between the two hydroxyl 10 groups. 14.
Conposition according to any one of the preceding clainms which conprises a
conpatibiléﬁﬁﬁme;S. Conposition according to claim 14 wherein said
conpatibilrzer I's a reactive conpatibilizer. 1516. Conposition according to
any one of the preceding clainms wherein the rubber-like material phase is
vul cani zedy 41 14 i i J i 14Cal:

‘Vul cani sed"* 140! ESRASA WA ARERYCH S8bBnEnE dlad dedibefihe fla BT Buhd

vul cani zi ng Heydelpmbeschsmixec ebd0G0rpm tBoth gheyvipals ovese dtilially adfa temppiature of

cont ai ni ' Wl e 2L QX i |l ng
yst om, S8 Cop RS RIS Eodte EORBA R Hes SRl Mg BB ARDIE BAEP
t her nopl asteagtingolmistues heaske then powehgnaamapren Runifivmessouldapi8®d amda (B) a

bber-1ik il ' I Laht. .nat i (B
being at nost bee e nBE s a6 c | 7 ridififhdblrst O HELRD ih gk ()
process actRasemgenio Top amaunbpogred wasiyehithatdhe tickness nbthei gashramaingy of

| ai 1-1 . S > LI Ui . VO
007 401 37 18 <oy bR thact el BherPidn g Bl L5 1G B R OO for
&c{cor di niP 2bheyrai Ater cogliniadhe castavagrsifrfidgd. sol i d. 23. Use of a conposition

defined in any one of the clains 1-18 or 21-22 for making el astoners

wher ei n (A% and (B% are mxed prior to or during the el astoner production.
. AY. A2. AHF e YT of Ahe aesutfing rigidh TP was messursd iy RBO\tgde 18°C. The DSC
Wo=| } { upkf aamﬁa&ﬁﬁke@a%j m@mﬁh%fammé&&ea&%ﬁ%@é&§@me%a&&@l &hl-calc
aV]ca]ca]caV]ca]paV]cZ%ca c”a] c: a] caJ cal] ca
x{ D7} xr mhbbg Pealing aatp SR]@/A)vHe) ca] cal] ca] ca] ca] caV] ca] caU] ca] ca] ca] ca] ca] ca
] ca] ca] ca] caU] ca] caU] ca]ca]ca]ca]jcaljcaljca x !!!
"V"KSSSWORRE' ((*-////1] 0clL2M223] wr mhc” ca] ca] calca]ca] ca] cal] cal] ca
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The shredded vulcanizate was extruded using a HAAKE RHEOMEX R254, L/D 25,
10 single screw extruder, equipped with a conventional PE screw with a compression ratio

of 1.3, and a 3mm rod die. The temperature settings were: ZONE 1: 185°C; ZONE 2:

205°C; ZONE 3: 215°C; DIE: 225°C. properties were measured on the extruded rods

using an Instron 4500, operating with a cross-head speed of 100mm/min. The resulting

stress at break of the matenal was 17MPa with an elongation at break of 45% and a
15 Shore A hardness of about 90.

Example 3

100g of ISOPLAST 101 pellets were dry-blended with 150g nitrile rubber of example 1.
ISOPLAST 101 is a commercially available rigid TPU from DOW Chemicals,
'ISOPLAST" is a trademark of DOW Chemical Co.. The T of this material , as

20 measured according to the DSC method described above is about 95°C. The material
does not show any major transitions below this temperature.

The dry mixture was melt-blended in a HAAKE RHEOMIX 3000 internal mixer. The
mixing rate was set at 80rpm and the temperature setting was 185°C. After complete
melting of the mixture 6 grams of dicumylperoxide (DCP) was added. Mixing was then

25 continued for 2 min at 80rpm, then the mixing speed was reduced to 50rpm for 13
minutes, after which the vulcanizate was discharged, cooled and shredded.

The shredded vulcanizate was extruded using a HAAKE RHEOMEX R254, L/D 25,
single screw extruder, equipped with a conventional PE screw with a compression ratio
of 1:3, and a 3mm rod die. Properties of the material were measured on the extruded
30 rods using an Instron 4500, operating with a cross-head speed of 100mm/min. The
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Example 4

100g of the shredded rigid TPU of example 1 was dry-blended with 150g EPDM
5 rubber.(KELTAN 4903, 'KELTAN' is a trademark of DSM). The T, of this rubber was
measured by DSC to be about -45°C.

The dry mixture was melt-blended in a HAAKE RHEOMIX 3000 intemal mixer. The

mixing rate was set at 80rpm and the temperature setting was 185°C. After complete
N~/ 10 melting of the mixture 7.5 grams of dicumylperoxide (DCP) was added. Mixing was then

continued for 2 min at 80rpm, then the mixing speed was reduced to 50rpm for 13

minutes, after which the vulcanizate was discharged, cooled and shredded.

The shredded vulcanizate was extruded using a HAAKE RHEOMEX R254, L/D 25,
single screw extruder, equipped with a conventional PE screw with a compression ratio

150of 1:3, and a 3mm rod die. Properties of the material were measured on the extruded
rods using an Instron 4500, operating with a cross-head speed of 100mm/min. The
resulting stress at break of the material was 6.6MPa with an elongation at break of
10% and a Shore A hardness of about 93.
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3. Composition according to claim 2 wherein the rubber-like material is selected

from the group consisting of diene rubbers, hydrogenated diene rubbers, nitrile
rubbers, rubbers based on ethylene propylene blends, EPR and EPDM rubbers.

10 4. Composition according to any one of the preceding claims wherein the T _ of the
rubber-like material is less than 0°C.
5. Composition according to claim 4 wherein the T of the rubber-like material is
less than -20°C.
6. Composition according to any one of the preceding claims wherein the weight
15 ratio (A):(B) is at most 75:25.
7. Composition according to claim 6 wherein the weight ratio (A):(B) is at most
50:50.
8. Composition according to any one of the preceding claims wherein the rigid

thermoplastic polyurethane is based on diphenyimethane diisocyanate.

20 9. Composition according to claim 8 wherein the diphenylmethane diisocyanate
comprises 4,4'- diphenylmethane diisocyanate.

10. Composition according to any one of the preceding claims wherein the
soft-block content of the thermoplastic polyurethane is less than 25% by weight,
based on the total weight of the thermoplastic polyurethane.

25 11. Composition according to claim 10 wherein the soft-block content of the
thermoplastic polyurethane is less than 10% by weight, based on the total weight
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. of the thermoplastic polyurethane.

513. Composition according to any one of the preceding claims wherein the
thermoplastic polyurethane is made using a chain extender selected from the
group consisting of neopentylglycol, 1,3-propanediol, 2-methyl-1,3- propanediol
and other diols having a molecular weight of less than 500 containing an
alkylene group with an odd number of carbon atoms between the two hydroxyl

b 10 groups.

14. Composition according to any one of the preceding claims which comprises a
compatibilizer.

18. Composition according to claim 14 wherein said compatibilizer is a reactive
compatibilizer.

15 186. Composition according to any one of the preceding claims wherein the
rubber-like material phase is vulcanized.

17. Composition according to claim 16 which is dynamically vulcanized.
18. Composition according to claim 16 or 17 wherein the vuicanizing system is
selected from the group consisting of sulphur containing systems, phenolic
20 containing systems, peroxide containing systems.
19. Process for preparing elastomers by melt-blending (A) a rigid thermoplastic

polyurethane not having a major T  of less than 60°C and (B) a rubber-like
material having a T_ of less than 20°C, the weight ratio (A):(B) being at most

85:15.
25 20. Thermoplastic elastomers obtained by the process according to claim 18.
21. Composition as defined in any one of claims 1-18 which is in the form of a

blend, either liquid or solid.
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