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ETHYLENE/ a- OLEFI NS COMPCSI TI ONS, ARTI CLES MADE
THEREFROM AND METHODS FOR PREPARI NG THE SAME REFERENCE

wWORQUPRBER7 APPLI CATI ON a. This application cl ai RETUS2006/035392

benefit of Provisional Application No. 60/716, 266,

filed on Septenber 12, 2005. FIELD OF THE | NVENTI ON

The invention relates to ethyl ene/ a-ol ef m conpositions

f TV ENE&-0DBFNd 8 0AVBOSETION S AR TICIES MeIdib TEIEREHROM

t her nopl astic_ol ef] T S ' T

conmposi ti ons@%@é@g%ﬁﬁgﬁghégbgr@§@ﬁdom

i nterpol yner and a pol ydi ene di ol based pol yur et hane.
BACKGROUND In North America, approximately 25 mllion

REFERENCESO BREOBABRLIAWTION ori de (f-PVC) goes into

t her nof or nged sheet | f. [ i '
such asei nds RREIGngeRe panar ot FrefRforef Bpbfion o
grai ned arghj 1% 599, SledBAlSpREnbaE 1) 2W0Ber i nterior

conponents. Shéeting for autonotive applications has
to neet several end-use requirenents. Key end-use

AEPH R HE BYUERIIER.E ' R'oR heat res: st ance and good.

c g | dt’flfé iﬁ%rﬂioﬁrhraaieﬁ ﬂﬁ@tdhylégﬁ ulefcampasiteds fdrivaripus dpplications,
sheeti ng must have good adhesion t y, i nternediate
%ﬂ@hg}%@@ﬁb@@of@mabiﬁamoﬂaﬁl? ole (§£§E‘§Pe§t qr kaé%(ni Qyer

e i I Walel i iol-
AP EbAS & FRILSN IR raRiTA IR MREA pHaRRe diol
tgedpolymetlghess, or |ow glare, especially, if the
sheet is placed under a w ndow, such as, in the
instrument panel (1P), under the front w ndow of an

BA U&pD Moreover, the gloss of the material nust

remain Iow over the vehicle life-tinme. The gloss of a |
mat erlndﬂon'tlsAn;epnic@,appgoxemutélyraSrmdh@ylbﬁ@éélemib??qvolywnyl chloride

cted.light at specifi. . 3
e R e e
HBRSHERHRA WS oBpReBOPvEN tiedtihdiseraghes snd/alcoks matebdd with other
t hese val ues are

interior components. Sheeting for automotive applications has to meet several end-use
requirements. Key end-use requirements include a low gloss value, a high surface
scratch/mar resistance, high heat resistance and good cold temperature impact
resistance. In addition, the sheeting must have good adhesion to any intermediate
polyurethane (PU) foam layer, for example a foam layer used to provide a softening or
cushioning effect to an automotive panel.

The polymeric sheets or skins must be of low gloss, or low glare, especially, if
the sheet is placed under a window, such as, in the instrument panel (IP), under the
front window of an automobile. Moreover, the gloss of the material must remain low
over the vehicle life-time. The gloss of a material is typically determined by measuring
reflected light at specified angles, and a typical test measurement is done at 60 degrees.
The reflection measurements are converted into gloss values, and these values are
typically less than, or equal to, 2, for automotive applications. Flexible or plasticized

polyvinyl chloride typically has high gloss values. To reduce the gloss of flexible
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typically less than, or equal to, 2, for autonotive
applications. Flexible or plasticized pol yvinyl

wohbarrossie7t ypi cal | y has high gl oss val ues. To pPetwse006/035392

the gl oss of flexiblepolyvinylchloride, to acceptable
| evel s for autonotive applications, a liquid

pol yur et hane top-coating is typically applied.
Polyvinypihdaidectopstepditdé lavsls mrmiometirespplicativnal asliqudé
used _i.n_aut onotive 6% Ihcatio s. Thernopl astic

BRI eshane oRs Foating 13, gﬁ H&REer al 1y have |ower gl oss

val uegheenRAdstie pbRofdfies (DPOs)RakMY batyAlsE b @eld 4 autbitotive
are al so pol yuret hane top-coated to primarily enhance

eprlicstipnsa chezmpplpgis/nedyolefiusheets ox sking senerallychaxp dewarrgdoss
SEBRLCB RIS 8o OHST MG 4L SuPLE SRR R Mo costed

prifiacityoertiantafle sinfiarstachimanobaragtedistiesl andwitk thessstbataey
o the extruded sheet, during an extrusion) are
Frsit of Eo,qu@&é%glpsw‘l% Niw puriace gipige tecgiogics or example,
%ﬁ&%%r&ﬁiﬁ%, ﬂh%ﬁféﬁrfrﬂn Wil }1@11 rfabe QI RE QictPn?&eH%Béb‘i; cLuring an
ese new t echnol ogl es cou or eseeabl y elirm nate the
erEkid) rardinergngs beweveg, elfich oil ellef forssonsistenthglvss dontrol over a

i T S B PR Thet Ty LS coft TRt aoly eliminate the
bB& 0P PO B offire) 16aR thit HevSthe RAHE BnoBut 038R A/mar

whi ch is incorporated herein by reference. Another )
eosibtanse to mgefi the appiicatien relquiremends.sBramplagof suckpyewdechnologies
PQ) .needs 4 Lh e dpper. service .t enperatures
e U el 0P8 S bR LS Sl R R B e

heat @fnotHee esdridEfequitdifiertt i thetthe glidetifg (PPV Csor tTIPA) nebds to
sheeting wthstand a tenperature of 120C, w thout . .
wethstand thegippeiseryiag temmeratiren gxresiersed 1p theaapte Bitgriosgy especially in

%Jlfd'at m}ﬁé gﬁtﬁ}ne?. hﬁﬁw&ﬁ‘renp&‘f&ﬂ{)ﬁ ﬁg%xatt hd ghe‘éﬁh? ?Nri%stand a

requi renent, I s the necessity t e shee

fenoperateregefd@0? Grpeictioup metarg, distoramng, beventiagpekss erexdibiting other

such as, at -4Q0C. This erty.is partjcular.i rtant ..

PhEcA Shihestoorisumrertr Bl SRS egtivthnotsahi bty The th Hocting

PRAEGIPSIVA iﬁ?ﬁ@tﬁoﬂ#ﬁ&% 16 ErA18RE OB RS ati-A0%E. MTIEE phoperty is
ar anount |

of parar ortance; no flying debris is the
Priticeler dpportene wibm surhtshegiingtis vsedtte Agyer seamless airgygsdpecupant

vinyl ¢ i s .typicallye- o - a . .
PREE e S ok Y RAR sbepnopdhpiitnn EBW fying dobrs
ligviha ctitepiah PEHd glass tednsitionpanpdratues(Tigh vLpoliviapl ¢hisrideds typically -
Thgrnoplgstictgol al efi ns, . however tépically have .
P8 fo OaS sand tavss Hiis BAY MR IEPaIed Cold dimpRerara ignapigroperties
Af teRYeYabirBY loviel iR ifere. Rl ihBMSstic polyolefins, however, typically have
lower glass transition temperatures, compared to that of polyvinyl chloride, and thus,
have better cold temperature impact properties. Thermoplastic polyolefins are typically
the material of choice for seamless airbags and other safety devices, which deploy
during a vehicular impact, particularly in cold climates.

Thermoplastic polyolefins also have better long-term durability compared to

flexible polyvinyl chloride, as shown by little change in rheological and/or mechanical

properties upon heat aging at 120°C in the TPOs. At 120°C, polyvinyl chloride
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have better cold tenperature inpact properties.
Ther nopl astic polyolefins are typically the materi al

wohoaasae for seanl ess airbags and ot her saf ePgT/US2006/035392

devi ces, which deploy during a vehicular inpact,
particularly in cold climtes. Thernopl astic
pol.yal efins _al so have better long-termdurability

doripalvdasasglastisizen aad ghsrsforedgses elmertiane(elagticitsh.oand tspomes
i ' -heol ogi cal and/ or mechani ca
é#%%%??ﬁggﬂﬁgﬁﬁ&ﬁégf aging at 1200C in the TPGs. At

1 ZgC, r?ﬁmh?wplagt}c cﬂéﬂim(’]:” R shpéting il(s j&}ckéhs'.mglyﬁie;ﬁﬁg ihSéial I&f soft covered
and therefore |oses elongation (elasticity), and _ |

BRY DRt Bl 7 ff?ﬁ_a Pfﬂegﬁn hegyRicalaRseRPLY PHSPHOBIHESI @ining
gdihed, 10 BRI beddg, d the IVisicey ff@%Me E‘Ehﬂggllldﬁ?cdpdb%lefm skin
soft covered I nstrument panels and door panels. e

epp edatd agBeerbibstrpiepbe smirgrpipolgsreianaioan bageththe twb fayers.

| di n roce .a thernoforned fl exible .
s st stePe BBt JF bisl RPRPATA of eriBrmoplasticpelyolefin, an
suBdddiglebutalichsiidts (AR by b 8éRRGri R Asieen the
two | ayers. The hard surface subStrate is typically

arbanate{dYBChblend bungtoinednt paned applications, the ABS and

é

[ 1Ll e- ' - rene S)_,0r, an . .
2RYPE bl Eb At FATARU SRaR AT b B e egeinsisgd with
lal filled. AlpolyursthaneBrieturb@iaixnad Pl ligal isebganatd) e 1@5@ b1 and
ABS/ PC .substrates are being.repl aced by hard TPGs,
WRIBTEL 4% @J%@?Wﬁ%ﬁhﬁf@ 9 the hagd; surfae, apd then reacted to
oY HEShhan té}ﬁfegiértesf&g fMxture (a liquid isocyanate, a
't qui d pol yol an [“cat ‘?yst) is injected between the
TPO s HKiharmoewladticgolyad efirsuddeato ¢heiamshpolae natuen gewataliyolack adhesion

f foamed, jnterpediate |ayer. Th | asti ¢ i
SEPOIaY wrieals. tsh 5 GOl A iead RSBl Ermapaastia plefin sheet is
lcag¥enBORAR RRfatOtrBALANitHRIRIhGR |sSlutisH dnBSning one or more polar

pol yurethanes. Thus, a fleéxible thernoplastic olefin
sppounds, odagerscitbaadtieyios to £ ackyurativar evrfadet Typiqel primer

j G ' I olar.co unds,, to .
SO0l R B W5l AR 5007 S PR Bt e
Byige abntflatiotedres @quipped & le@dleahsethgtModrh AgkAbhre application; a
naleateq,pol olefin. Such a surface treatnment requires

Eriasy gepliranen marhapismaysueh avatipipnty 2pde Haree seansciortiagy off the
SAMQUER otheB SRVt R, | Iﬁaa‘tdg n%i]’ 1216 gl'é%i%gthé’rﬁ%ﬂlefsﬁk offtin skin must

t ,
mechani sm such as a dip n ylng means to
fatlbarty, witlfout meidpand othandsibichdafess ko thetpobyauretharesfoathn The

%gijlu{*eltl%rl]l’e fgar}rel Sfl(l)lﬁéla l e?e %oht?ng: %?e%lngglglstfc ;?oll%lle n gu@fa%e,”v‘éﬁltlout

delamination at the interface (or adhesive failure). A discontinuous application of a

primer solution may lead to the formation of voids between the thermoplastic olefin
skin and polyurethane foam in areas that lack the primer. Surface voids are a costly
problem for automotive parts manufacturers, since parts that have surface voids cannot
be used in an automotive assembly, and are instead scraped.

There is a need to develop suitable thermoplastic polyolefin compositions,
which can be used to form sheets that do not require a polyurethane top-coating for

gloss or scratch control, and which have good adhesion to polyurethane foams. In
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adhere, wi thout voids and other visible defects, to

t he pol yuret hane foam The pol yurethane foam shoul d
wadhera3tio t he thernopl astic pol yol efi n surfaceCT/Us2006/035392

wi t hout del am nation at the interface (or adhesive

failure). A discontinuous application of a priner

solution may |lead to the formation of voi ds hetwe

agdfislonhisixtplearsd that Gleahpeiingk farmsd éroabw_l}rcemﬁaﬂwseg%fq Y
A& M&gweﬁ{fm&m&w 8 tnerdfd:ARE s PbAidhcitdGaah! Y
probl'emTor dutonotive u

parts manufacturers, since
ipRfrhalisth pblynesteamsthicanesey)doala lo@nrfotmbkframeeadtant grecursors that
autonoti ve .assenb

) , d [ d d., Th [
i R RSP GghS HieE HEICE BRI s G Ao PyLIeBR Fy without
i%gtt@p RbLe 10280 a‘P(@ci:cPt'E) d'é@ﬁlopﬁ wisBthelH1d MW LRISRIGor b sédtch

require a pol yurethane top-coating tor gloss or
sarrresistanaedop tayer steat fathied Hrdma e eogpositieniiveishsan be co-extruded

o] f . ddi ti Lt f tnat ..
B VS EhRE e R hon b 21 S s
Rab&shy 8 102¢ kwb dyefs. SHOh 8 Roakiraded dhber Wwhed reaues caxtly
sheet tTo be adhered to an internediate_ pol yurethane

rhahdrohoing ytesoadensiyenmentia isaues, bpiraspecatedivith primer solutions,

recursors.ih I_NjeeCh t 0n. d
BB e R R IR PO B0, B PR
Ther eThege BlasfartBeneed té devdtped pylyelefit eahbesitidyl @ntdining a
gl oss_and/ or good scratch mar resi.st gnce top | al}le{). .
EhEEethaneraRRPIERl ARG &% ROtIRAiNF thR U arompatibilizer or

- 3 | - - I h e 0 ﬂle
S Y DBl Y S BRI bl of
@ofyicaitionn §xamples @ torpwsitiengepstairdugh cempasibéliacr otietier type of

T e b AU ST R 625100
SRl 41650853, Bk WaUlifhdRYd dedévelopaioyorRliaspblytrahaie cdmposition

skin with inproved surface properties. There is a )
that ddse novreavire thewss of vhighlyguysieliae pelyelshpsemppespt, and in

A D Y R S
Piiblhadi NbZWO 99026080t to maintain the stability of

the pol ynmer phases of the c osi tjon. ampl es of .
conpodt KREHeTE SR iEEnReR S CBTRERBPPYE e GBisc sk begr gatisfied

| hiZaldeRfo0ent are described in U S Patent

RoER ERRE I ARRRITH B0 G581 069 and 6. 054 533
There is a further need to devel op

| efin/ nposi tion that does not
g@mﬁfﬂg%}ﬁﬁﬁgﬂﬁp Iy crystalline polyolefin
CoNpPOofRMnvedith provides for a composition, comprising at least one ethylene/o-
olefin random interpolymer and at least one polydiene diol-based polyurethane, and
wherein the at least one ethylene/a-olefin interpolymer has a PRR from -6 to 75,
preferably from -6 to 70, and a density less than, or equal to, 0.93 g/cc.

DESCRIPTION OF THE DRAWINGS
Figure 1 shows the surface result from a foam peel test on a foam sample

containing an extruded sheet, prepared from a composition containing an
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particular, a crystalline polypropyl ene pol yner, as
described in International Publication No. WO

woOABHAE7 At | east some of these needs, as di BCUAS2M6/035392

above, and others, have been satisfied by the
followi ng invention. SUMVARY OF THE | NVENTI ON The
i nvention provides for a conposition, conprising at
Ie&aittne&w&neﬂmhmmapolmnef aml 7 polgoutadiencedipbbasa® polanctthane, and

|.east.. on ol ydi ene di.ol - based pol yur et hane, and
ﬁﬂgﬂésﬁ@PﬂﬁggfaPé' rT}E‘Hgf‘&r’%ylene/a ol efin
inter w%aw@ [sh&RS s@feBBE?esfu[t@ Fonba fam/Foel REE4 %ﬁ@aﬁgﬁd @kaining a
-6 to and a density | ess than, or equal to
§oBpresHPsaRlden sheetcprepired HrRAVE mmw @niaiging@e t he

I

R ERY el b B BREMRAEpor B b AP BB RIhane, and

@ﬁﬁﬂpsmﬂhaﬁdﬁD@p@WﬁnﬂgmaﬁQmmylene/butene 1 random
copol ynrer and a ybut adi_.ene di ol - based pol yur et hane
and whigHes & angdifh é?@at @@Sauwrsﬁ&%mﬁarﬁérqge@hﬁ ofauygirteided blend

| f
RE TRt o R B R R o E?F%e or ed
&hﬁ&kgmﬁgqgﬁgbhhgﬁ cont ai ni ng an et hyl ene/ but ene- 1

random copol ynmer and a pol ybut adi ene di ol - based
pol y urfaguren® anchb deibi teansingssaatedeotdn naicrgpeaphy of &t ¢xinded blend
am Figures 3 and 4 depict tran sian eletron
éé?éa%%elzﬁ”mg?mekf?ﬁﬁ@&%f)@ﬁ}f}f@@u@éyﬁ% diol-based
o andom copol yner/ pol ybut adi ene
3)!}){1& asegg%hlgjggi&?)et hane conposition. Figures 5 and 6
depi ctFiguran? and 8 depiceirastniBivndlatog maptographs afan extruded blend
extruded bl end of a 75/25 eth%]ene/butene 1 random
© Q&S{IMﬂme/@m@ml eandomi eppolymsaipolybhipdicae Hikdased
cogg?ﬁ_tlon Figures 7 and 8 depict transm ssion
FEOEPOYH8Phs of an extruded bl end of a 25/ 75

ethylene/butene 1 random copol yner/ pol ybut adi ene

di ol - based ur et hane conposi ti on.
DETAILED DES PTION OF THE INVENTION

The invention provides for compositions containing at least one ethylene/o-
olefin random interpolymer and at least one polydiene diol-based polyurethane. Such
compositions are useful for the preparation of articles for various operations, including,
but not limited to, extrusion, thermoforming, blow molding, injection molding, foaming
and calendaring. The compositions of the invention are particularly suited for the
manufacture of automotive thermoforming parts, such as instrument panels and door
panels. The compositions are also useful for the manufacture of injection molded parts,
such as animal tags, and footwear components, such as inner and other soles. The
compositions of the invention are also suitable for laminated sheets.

In particular, the invention provides a composition containing at least one
ethylene/a-olefin random interpolymer and at least one polydiene diol-based
polyurethane, and where the at least one ethylene/o-olefin random interpolymer has a
PRR from -6 to 75, preferably from -6 to 70, and a density less than, or equal to, 0.93
g/cc. All individual PRR values and subranges from -6 to 75 are included herein and
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The i nvention
provi des for conpositions containing at |east one

webtbhyasier a- ol efin random i nterpol ymer and at PCEASR006/035392

one pol ydi ene di ol - based pol yuret hane. Such

conpositions are useful for the preparation of

articles for various operations, including, but not
Idiisﬁqse@huoin Sty ijlilpnsl}tiomhmyﬁﬁ'fbcmqm@,in bt logst oné¢ giopylene-based

ti f al .endar j The ,
ZOEEL] Bkl G e SeP A EEiBRE of BoFRPY 0 hePgPgmersgnd
fp%pyqéiﬁ/meﬂﬁ@ﬁg@bgmﬁs autonoti ve thernoformng parts,
such as instrument panels and door panels. The

c onpodh Phoegbediment, sy ajdessioneinolydiens dinlbased pelyeretifane is
tfrcﬁﬂ hlg]ﬁcﬂcr)]g a{ea é}le%ﬁola rﬂl gl% od?m nt, the at least
oo wear Corr'p lPC as 1 nner t er 80T es

Bhe pclydztms dtdl{bagedqfolﬁfnahaﬁevie idringed fﬁi’rﬁ a&tllydm gsmaté@ﬁlﬁdlene diol.
for Hg;ed sheets. In partjcular, the invention

R sw gembodinessthe phlsat one aplydicge diolibasesipabiethane is formed
elony h Qﬁ/aﬁ ﬁy(]fﬁ{)gg}lart% & pol ymer and at | east one
pol y

pol yd ene d ase uret ane, and where the at
| east In amothd:ﬂwxhlmdﬁha}tgﬂheﬁnwnnamplmndesfm’rspo]h ymmposﬁtamsﬁas

515%5&%5%@ Tt éreig‘rtﬁ ﬁnig/&f 51%@%%@&8@% is present as

icBAtiiody 8} c@&%tﬁ@bﬁhedﬁaa%%tﬁw pA19&end alerrbas@d bely RS,

i ncl uded herein anddi scl osed herein. This conpdsition
may fdn ﬁhféher@mh@lmerat the éaventiomproyidsp joreneh bempasitions, as

e OnSI stin
AR BT B Bl S R B e SR PRl APl f presentas 2
Idiﬁcﬁfeppﬂn@gaﬁﬁ& thé pol9diene dioddhsd@PolydrétRar{ | east one
pol ydi_ene di ol - based pol yurethane is forned froma
nonhy df 8uthercarbodane; Ba aventen provides rfErch eompRAtRNSL as

tdﬁb%u%(ed Rt aﬁﬂ@ el @t’ﬂgleﬂéﬁl o&@ﬁ?xeagl C}Sﬂ{)lﬁmﬁﬁ%ﬁés%nt asa

formed from a y rogenat ed pol ydi ene di ol
eimoonhlrmems phasher dispd:re@:lsdommas wﬁhmoh mmﬁndmtslphbmdnatnx of the

e ARt oo e, P e Bt e el mero-olefin

mbﬁmirg%g‘e% 1&fgﬂhﬁs@rmpﬁﬁérbm gr@ﬁeﬁh&p US REcoAD M@nother
nd wherein the ethyl ene/ a-ol efi n random copol yner is

ﬁn@gémenaéh%ldlémmdmﬁ@d@lw otecﬁncdﬂmamﬂr@nge ioH Worrh0.5 microns
tetc?[g ggféhél%%l’ng%\gfo?lh;grﬁ ) glhé%%%r%ﬁ\l(}flgés ,che dlsaerﬁ e etH}‘falene/a—olef'm
domaisiringeria length from 0.2 microns to 40 microns. In another embodiment, the
dispersed ethylene/a-olefin domains range in length from 0.5 microns to 20 microns.
In yet another embodiment, the dispersed ethylene/o-olefin domains range in width
from 0.01 microns to 20 microns, preferably from 0.1 microns to 10 microns, and more
preferably from 0.5 microns to 7 microns.

In another embodiment, the invention provides for such compositions, as
discussed above, and wherein the ethylene/a-olefin random copolymer is present as a
non-oriented discontinuous phase or dispersed domains within a continuous phase or

matrix of the polydiene diol-based polyurethane. In one embodiment, the dispersed

ethylene/a-olefin domains range in length from 0.2 microns to greater than 10 microns.
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di scussed above, and wherein the ethylene/a-olefin
random copol yner is present as a discreet phase with

woOher7masydi ene di ol - based pol yuret hane. | n anoPO&mUS2006/035392

enbodi nent, the invention provides for such
conpositions, as discussed above, and wherein the
et hyl ene/ a-ol efi n random copol yner is present as a

dn goether snolndimpniathe d@ﬂpe@ﬁ@ p@vbad/aekdﬁﬁm demeiins kange in length from

ase or f.t di ene, di ol -
Cd)?{/n& rrgg are. ﬁo%haél 5 aﬁbﬁ%ﬁf’me‘% g %‘og ]g’ ]sdj Rk 3 nother
ehtbodenett ahe Hﬁbé@e@&ﬁﬂbﬂé’afo@éfﬁﬁdddimh@ﬁﬁg@ irf Wit Rord 0.01 microns
mcrons to greater than 18 mcrons. |n another

&R B8 ariFoRs,, pr%ﬁ%@b&ﬁ By OsQumisrernA te 8 maictsss and rerRaraferably from
1 JomO0.5 mcrons to greater than 18
r%afg?]g(ﬁgﬂs ﬁoﬁﬂ%%cg?%er enbodi nent, the di spersed

et hyl dnehathed @ﬁbddnd@ﬂitﬁthﬂﬁmfﬁtlgﬁ pravides figit such comipésitZons, as

cron o 40 rons not her. _.enbodi nmen t he

I%CBéSF ﬂ’gﬁn eghy %‘P eplydiss Mé’a?%i’r{@éy"rrﬁ%%ﬁ)ﬁ%m as an
f
R B GARNS s 824,42 Y0kl e o i
rOé ngvlann/wwldﬂin réndom @pOlymer.c froors: etmb@mnﬂil’rx;ﬁmmhspersed

o B tomta g Gt Boibo 3 miftons fugres B B th gyicrons. In
&ﬁb@h@t SRPSdime RS tHeMN§ietde@ PoRiuRthAR HobRlinsTHESE in length from 0.5

conposi tions, as discussed above, and wherein the
SRISTANS e giealsT BN RO maistsm Erogmﬂw@mbpdlmgbm dispersesl

ti S Q ersed domai
i L R e S e T

d. @l mivasesco Aahigrore} éjﬂlnﬁorelpﬁefémblyeﬁ@ﬁdi Gﬂeﬂﬁicroﬁshs 1 microns.
di spersed et hyl ene/a-ol efin domai ns range in Ie;\%b
from 4nonesEbylimept | @&%rgwntceawoa@ow ¥F &8 3sinadhesivs back-

qasi%?efff@myer EhiEnd 5&&%%%;%8 ?Xﬂﬂﬁ@ d R0k el Aimf d@%g ;}gmng a

range in 'eagth from ons to O mcr
mpobfodefablayerf mhna@ asharnofaned {IF Ol ¢hegt, ancbn@olyureﬂaameﬂa‘)er

enbodi;nent i. spersed et hyl ene/ a0l efi n domain

oo M afher b ABE! GS tnthiite st ot RGEd Without the
meed fradldythhy @& ceﬁtam alcompatislliZd?, MRS butddfl hﬁﬁ’t%& to, a
g;gferablg fromO.1 mcrons to 7 mcrons. |In another

B PR etgm@%qdmp@mfmqﬁs@mea@s polyprogylene); other functionalized
&g%‘?ﬁé tah@ gl?eni 1%% cHOr éﬁ'gﬁﬁ:%d aéa{i’ ﬁbecﬁrﬁqj ‘ghﬁgtg}tlt% AlhleOSl and block

éne are ane I'S present as an
@meiymeﬂ; intading blwbsusf a)llflaﬁ@llqﬂerd&i aem ﬁﬁkbltﬂl@ﬂﬁlydwgenated or

a co t| nUous ase
nﬁy(ﬂogenate conjugated aﬂzne as escrrme({ in U.S. Patent 5,623,019. Such

compatibilizers are typically required in conventional polyolefin/polyurethane
compositions. In another embodiment, the inventive compositions are prepared
without the need for an oil, and in particular, without the need for (thus do not contain)
a nonpolar-extender oil, as described in U.S. Patent 6,251,982. In another embodiment,
the compositions do not contain a dispersant, including, but not limited to, small
molecules and oligomers containing polar functional groups such as hydroxyl, amino,

carboxylic acid, and others, as described in U.S. Patent 5,364,908.
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of ethylene/a-olefin random copolynmer. In one
enbodi nent, the di spersed pol yurethane domai ns range

wonod7aagitih from 0.2 mcrons to greater than 29rPaTaISENNs/035392

I n anot her enbodi nent, the dispersed pol yurethane
domains range in length fromO0.5 mcrons to greater
than 29 mcrons. In another enbodi ment, the dispersed
pol yurle eRether erebasdimenty tie deventivereinpositianmay beusedias eoagherent
] , . ) m cr to, 2
18 C L BARS o Bh S AR PR TS R S RLsq pughane may
e hiydrogendted oniacreaseatic aledatioldt T Vi) Biedility Nthe @BRPELitibMAEd thus,
are .used,as an adhesive backl ayer. or tie |ayer, for
{AY bedisad Ay A EXIPTHA SR laperinadByliislayqred sherbigl e, f or
j oi ni N3 RALYRLRE Fafbvl@éé%xi otﬁéicé?nlfﬁlilﬁeﬁtg ﬁf‘ fﬁgfcgﬁﬁggg’tigﬁ;(?as
sheet, and a polyu etﬁane ayer. 1 n anot her
datsoidiedbertein, ahd for vembinatiencoitposir an smboéinpnepar ed
wi t hout t.he need for, apd thus. dg not .contain, .a ) )
c on‘pa?srsocilf‘iuf%e ,ag’PYﬁz I“bvﬁi“ﬂ%‘? Pipyfden R Ariicley ergpargd frgm the inventive
RBBbsition Wedlidctlssed hefele ISRl Y@H16] inBlule RS bRk liﬁfitgd to,
pol ypropyl ene); other functionalized polyners, an .
fROmotve e pags odut esinstsmdeigentlyeud doorpagelsRatatedtfabrics
, : | ock ] ymer,s contai ni ng bl acks of. a.
s AP S o B RS SRR R B g BB e B A Bnd Fuciure
nphdiytetyg gaaainetbreed prgnés thntih8€ o fiotH EShddddets Bndnch-foamed
Pat ent 623, 019. Such conpatibilizers are typically
PR rrd gotwess sommeneTial S\pnfgu aytigles ¢an/ beairgnarest baere or more
jnt : 3 0 ki, t i ntd ve.
C ool oERTon, TS Ph SRR, crshlibon MERbokRigg, blow
ardding, ipfectiorc mokhling, bdrhingtand balemdeitigfppscesd. hus do not
oi |, as described in U S

pat ot 830 SRDIT R A BEYerBAbth HURE 5 PRELed, containing  fm

©OtHRAAVdNtON andl® pHr HIRE 3bdin, Band I viHIRELIR A ﬁllrd RCHAEB B a surface
but not limted to, small nolecul es and ol I goners

ebhegiohiuseghans farmf Siueh roariclegnaups as instruasntipadelosly b further

' | i d d_ot her as .descr.ibed in .
PPLORmE R hskifin B A b Pont T R SRS bR e foum i
stnoreget thae tieoaibesivh bervesR yheXoam$ad adsthanfiiad hesarid £&h a
gl ue or,%lgai nt, .l n_another enbodi nent, the polydi ene

PHPOBAALEPIRRIISAE BE Raihe componsatsf dhoaertivedilmg except the

b %ﬁé@ioﬁ%@sédh@!ﬁ%tg&feﬁ (L) stability of the

cofposition, a nmay be used as an exterior or

t op | yene émbalimedittdf’ Jclileaiyleemizbnsh g&hiinprovited, formiehfrbmran
i [ th
%%/Isgg% eir %%gl io{ég T gxtloQEerr e%rg%(c)hdﬁgg,na} fsﬂnﬂs prow?ided containing at least

two layers or plies, and wherein at least one layer or ply is formed from an inventive
composition, as described herein. In another aspect of the invention, such a film is
formed by co-extrusion or lamination. Such a film may contain one or more
morphological features as described herein. An article containing at least one
component, containing such a film, or formed from such a film, is also provided. Such
articles include, but are not limited to, automotive interior parts, panel skins, fabric
coatings, vacuum formed profiles, footwear components, laminated sheets, and other

articles. Such articles may be prepared by the respective processes as discussed herein.
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descri bed herein, and for conbinations of two or nore
enbodi nents. As di scussed above, invention provides

woaoo7assiicl es prepared fromthe inventive conpeeTHISLNE/035392

as di scussed herein. Such articles include, but are
not limted to, autonotive interior parts, such as
i nstrynent  panel s _and door, panels; coated fabrics used

i n autBABRIEmBdimen oA thedniwtivn, afipr ixpovided, compeingat least
| y " . .

TR 47 R S S OO p R PR i

wompbgtiom s sheeibsd herath. flnahvthear aspedtpd terihgentiSucduch a film is

rticl.es can be prepared by ope or nore respective
LN R o M R NN T N
2 pRB16 SEAN B ureB hOWe R Mein! NAL G E’c{iﬂhg%%lg%slt one

foam ng and cal endaring process. |In another nment
epmppreent,patpining suchra fnt, ot famed frpmosudied]lng @ndlso pioniled. Such

fi.lmof .the.inventjEn.a a _pol vur et hane foam .and )

T b op R LB iRE e fBol Ve it oon. Hohe ins, fabric
pOAtitigs Siddane HOA préfRk, fostvwaht EdthForddBY, Rehifled sheets, and other
instrunment panel. In a further enbodi nent, the

auisssi onchattiglesmayrhe preresedt by hefrpspastivedrodasses as discussed herein.

pol yu ' adhesi ..
Dot oL PAGHL R k! MRET A, b BRI, o
Caanptowi Ihyars, and ireien bigdedsh ens Byyer is domesAetirs a@bmipbsition of the
Lnventive film except the pol ydi ene diol-based

Foiepion pd Adreraim aldrast enpeilermianer ipformed fomy e Fheolngy-meodified,

EhdsPantigip E&Vﬁ@lﬂenﬁ%%rﬁg g r?%tgg%e? Both é(%fi‘(ﬁ, %Sd.elastomer .c%%laosition

conposition. In ano nment mis provi
comprE$ing ay ety lane/asalefimpolymys s ethylepklcesiefimpolyndee blehd, and at

t |east one | r.or ply is foromed froman inventive
Kshsasol At sedecdealieom ieehilp £9%riSting oL RONYREIPYLSEE Gemonplymers
whEplopyRAt/®lens 'd@%blﬂnﬁﬂs' #nd s formed by co-extrusion
or lam nation. Such a film may cont ain one or nore
nor phhskpz Bie olastamar sempesitien g@ﬁ Peanbivatwinrpf apteastrthiee oéthe

LA one conponent, containing such a
f@%ﬂh%?&?g%!&@%ﬁ%% such a film is also provided.
Such awhé¢atitiganinpdtdedef ableast@0e not |imted to,
aut onotive i nterjor, rts, panel skins, fabric .
coat i ALt engiinatds g‘aaasbléft}mwaff%&wp%ﬁwmthlogy
hyimatiesd sheets, and other articles. Such articles
may be prepared by the respective processes as
di scusselidifieatwinrtemperaot thet is ehizosti 1086 tzraater tthwm that of the

LORER T wiol Ay REQELIES, oGP 1 ST N0 at | east

an upper service temperature limit that is at least 10°C greater than that of the

composition without rheology modification. In one embodiment, the rheology is
modified by means of one or more free radical generating compounds, radiation, heat,
or a combination thereof. In another embodiment, the thermoplastic elastomer
composition has an insoluble gel content less than 10 percent, preferably less than 5
percent, still more preferably less than 2 percent, and even more preferably less than

0.5 percent, and most preferably less than detectable limits when using xylene as the
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three layers or plies, and wherein at |east one | ayer
or ply is forned froman inventive conposition, as

wdesroisbed herein. I n anot her aspect of the i npenuiSeme/035392

such a filmis formed by co-extrusion or |am nation.
Such a filmmay contain one or nore norphol ogi ca
features as described herein. An article containing at
Is%lé@’@t dihe Tevsapien Sxther prrvides dotrrg. 2stielp omnrisiag syeh p Gilmeer

lg#hgﬂﬁﬁ is also provided. Such articles
ncl u gugféﬁghnot limted to, autonotive interior
par t s In paoitbér enkbodémertathe iveatior pxra)gﬁles wddmycortanimgat least two

rofiles, foptwear conponents, m nat ed sheets, and
ey ] pheietal st pRelpY oLt OFka BRIBPATERR Byhe Herention,
nggpective processes as discussed herein. In yet

anot her enbodi nrent of the invention, a filmis
provi ddgrein efrleast ohe gthat layeras formed ﬁoany e nempamiombmnmsmg a

TN T TN
fSQiN'IEIhef hosAtRNIeRrQaYvidgdof tlartislededApddiad &déh%@iln"f bfformed

ther m)ﬁl astic el astoner conposition, said elast omer
@lﬂﬁlconpr|5|ng an ethylene/a ol efi n pol yner,

or et 'CI%E 1? ngz) #)H)VE’(% Bf&ea[rtlglese pon’tal 1% easteq%%tcoglggnent

pol ynmer, CconNsi

ﬁm’tr;erlrfmy hﬁ nﬁ/ehmﬁhpdmfoﬁ a@ﬂiﬁc@s“s@@héleﬁﬁ/ Sch R can be
%%%% rs, and wherein the el astoner conposition has

A0 R MAre RSPeiixe epeiatiens, Brclyding, Pt neslimitpdites pxtrusion,
% |
ARG b mofif ifeotdt diftafi, 1y Bld BheddRRE propess. In
Dh‘e embm;wnt, therartigle$) describaé bty arendhinfautahotive, articles, and used in

dgfl at i on gf erature that is at |east 10C
EP%g?é)imQ?lﬁgﬁp}?W ‘%% the conposition without rheol ogy

nodi f TaatnveRtionaldo 8fbvm@ Ebr HORYACE ﬂr@;ﬁﬁ%% @M&nﬂds{fiohs and
that is at | east 10C greater than that o

aBisprs slesaribed Wereip uthe inseitivgplseuap Yidesfor Marlous rvmht»élments and

@5%8915 tof t{vg or EJZS{? L:Igggdlhl%%l{s(ogf t{]é ggmggsa rlrc?nasngrt Olfef a% methods,
nore free rad ener a

baedespnberd leereianbi nati on thereof. I n anot her enbodl msnt

the thernopl astic el astoner

Compositions of the Invention

The compositions of this invention contain at least one ethylene/a-olefin
random interpolymer and at least one polydiene diol-based polyurethane. In one
embodiment, the ethylene/a-olefin interpolymer is present in an amount greater than, or
equal to, 50 weight percent, and the polydiene diol-based polyurethane in an amount
less than, or equal to, 50 weight percent, and where both percentages are based on the
combined weight of the ethylene/a-olefin random interpolymer and the polydiene diol-
based polyurethane. The amounts are preferably from 50 to 90 weight percent
ethylene/a-olefin random interpolymer, and from 50 to 10 weight percent polydiene
diol-based polyurethane, and more preferably from 50 to 85 weight percent ethylene/o-

olefin random interpolymer, and from 50 to 15 weight percent polydiene diol-based
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conposi tion has an insoluble gel content [ess than 10
percent, preferably less than 5 percent, still nore

wonef7asainly | ess than 2 percent, and even nor ePCT/US2006/035392

preferably | ess than 0.5 percent, and nost preferably

| ess than detectable limts when using xylene as

thesol vent. The invention further provides for an )
Fplyurgthane. dnanethenranbodinent, the compesitioroearertises 6w eight

i ' . I nvent.d Qvi.des a
e OB ST R 8 YRl S e o
teeasilydieres dialtbased polyaretinge f ﬂ“hHBQoﬁﬂﬁ”aﬂﬁdhbiselﬁﬂton)taI he® weight
bg&%&lﬁrg}fvgg@ih Pfg]glgql, :Qr} ! b{;g%%%{ )‘,‘rgqrrl%éﬂtg Bg rweigl'}{c%rerclerslt ethylene/a-
ol BRI it b hleR Q@%lﬁ@éﬂ&flh%ﬂé@ H;Sskfg%éd ﬁlﬁgin?‘ AlPhliividual

strength greater than, or equa . .

valienandombtangehBomlavil@ewigls pemantapdlydite, diobbased polygrethane
ch f] . or .formed. fromsuch a film The invention

a 3180@ %dvfileg]élg Bflgldlsﬁﬂ'i‘g?%{‘eégmcont ai ning at |east one

ConMpoResterréDEGRSbstioRT o ahid MYERHINUBPEP 98 el R pdSent or more,
di scussed herein. Such articles can be prepa%g by one

and prsfeably P evaighi werpentartmera of thernthydetieiuyoleffint anbi0 weight

i i i . f Qr i | di
PLELIE 06000 LA TRl PR TR A o e
polyurstiizod) ieote ethbeligeit] the@smpdsitot tHapride fRin50 Mefht percent

ofi-autonotive articles, and used in non-autonotive
?ppgq VERet Byfeentand Hr?\fs@iiyu faem PP Srightperegattof 1 weightisiesnt, of

Efe SBBRY G- BR AN S CATRORN A5t ?dqg()egfg%ﬂ)e%éenqg%grﬂr&ggbly from

erei'n. The invention al so provi FEVar |
hrbodt weighs peraend of thelpiohati¢nentioldfasedypolpuretiane and where both

odi nents, of the conposjti.ons,. artjcles an
ROERDE Moud ob B ritbind: veicln By bhav Sl pysgadom
InetpolyhRR addth Rshle ldi 1B pdifikSthbyent i on cont ai n
at | elgg? one eetqjt?;%aeng/ a- ol gf nlw) rg‘ﬁgom I nterpol yner and

at | elsanahes epbpdiamenhdheiingentivesempositipos erhprive. gréaterdhan 85

' : oflefin interpolyner i
G . AP B S0 FL b LBELHIR pny e
than §htweiglit perdent, amed ohehdotdl el oflttel coR@®sifion, of the combined
&Sig%%‘ crf t'i';lg %&%lelng/ aél&egrrlr?a%ggm interpolymer and the polydiene diol-based

polyurethane.

In one embodiment, the compositions of the invention have a melt index (I,)
from 0.01 g/10 min to 100 g/10 min, preferably from 0.1 g/10 min to 50 g/10 min, and
more preferably from 1 g/10 min to 40 g/10 min, and even more preferably from 5 g/10
min to 40 g/10 min, as determined using ASTM D-1238 (190°C, 2.16 kg load). All
individual values and subranges from 0.01 g/10 min to 100 g/10 min are included
herein and disclosed herein. In another embodiment, the composition has a melt index,
12, greater than, or equal to, 0.01 g/10 min, preferably greater than, or equal to 1 g/10
min, and more preferably greater than, or equal to, 5 g/10 min. In another embodiment

the composition has a melt index, 12, less than, or equal to, 100 g/10 min, preferably
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| ess than, or equal to, 50 weight percent, and where

bot h percentages are based on the conbi ned wei ght of
woOher7aBknyl ene/ a- ol efi n random i nt er pol yner andptigis2006/035392

pol ydi ene di ol based pol yuret hane. The anmpbunts are

preferably from50 to 90 wei ght percent

et hyl ene/ a-ol efin random i nterpol yner, and from {0 t%

186 then, gheqpe te 50 2/ 1§ ohipdanshreowi meeferrbbelessidrss o saval fe 20 ¢/10

and nore preferably from50 to 85 wei ght percent

Bthyl ene/ a- ol efin randominterpol yner, and from50 to

15 weinghbilReEeBhdinRat, YitH ®ngpoditiohs haserpatent costallingty dftess

anot her enbodi nent, the conposition c% /ri ses 55 t? Ei)q 1

e 1 0 . R TRBISCIEH T OF S 4 H V4 SRBIRFS prefercbly less
Nt er.RAL T8 2002Nd ik sﬁr@? ggﬁﬁq.]%fe?ﬁﬂﬁ%ése‘%ly%‘@s have a percent
S?Vﬁl pol yur et

ne diol -’base ane. The anpunt's are
&haskinity drolr02 % to 50Go, wedlging pleindévidual Abtues i spbanges from 2% to
val ues and, subranges from50 to 90

i,ght . , .
ANy Seremdividpad valyes ZPLATH &@%ﬁ%}eég ?15] ?@ég%ed herein.
her ei f) athed ieﬁﬁé@ﬁr%tﬁﬁé Sdrfiposfldns hBeH ¥ Hehaay gys’atdﬂ @fanaditequal

subranges from 50 to 10 wei'ght percent polydiene
thi, 01856 @femdf, profarablyteneater thane of emlalitde 8.80ex @' aphmore greater than,

glln%gllﬁf %gﬂ. 82 %?ﬁ%l}lji; éuécli:> é g&gét&g%sf ?lg%p §1§ ci*ﬁc{‘uiag{rgf’ %%‘;7 gf/c!ﬁgﬁ greferably less

BaRf & Rhito 58RIt a6 Yreforablypless thfn,td1equal to, 0.95 g/em’. In
ethyl ene/ a-ol efi'n, and 50 wei ght ;percent of Igss anﬂg
preérebedimynty thasdshsifit isifeane 8865 gfom 8 9-%fe/¢He ApRPYdFably from

o2l s base | yuset i 3 em’
@@%&wﬁoﬂ)ﬁ%%ﬂ@E@%gﬁ*@%ﬂ&{‘g@?@%@ﬁ N, g’ Al
R @lhtal Refee hld subieheps BHar@a8sye/bmd o 657 ghingure pstusled herein
to 77 weight percent, of the ethylene/a-olefin;, and 20
wed diseloprerhessip. t o 50 wei ght percent, and preferably

from %lg g‘é@h%o%ﬁﬁfgﬂﬁm P&E €6RboRfiodshB a8y Edem, have a tensile

di ol - et hane; and where both percent ages
atrengtiafoth v 4hkPeoprofanaly Weinghto T MPlaeand even more preferably

th - ol ef.i d i nt .
Mé ?(gﬁéﬁ/{ﬁoao |eAJL g@[évﬁglbag {xrf]ﬁftl]\?se?ergdg sgllg?{ar@%s fgﬁ%t%@?m MPa are included
ek IERclodcl@ctdiyent i ve conpositions conprise

greater than 85 wei ght percent, preferabl reajer
t han 90apgtheprambnsimeni the aﬁ@pﬁ%ﬁ%mpm%ﬂ%%‘k%&?‘:fﬁw&m

BTSSR g i ot o
Pefryhie BEframas (ebi 300rerdotyand mergpiefarahly &oth $hie 300 percent, and
%(\)zleg gniosengre’(fjeirgglgf ?r%?neg 0 %oi%upre%eg’? NK1l individual values and subranges
from 50 to 500 percent are included herein and disclosed herein.

In another embodiment, the compositions have a melt strength from 0.5 to 50
cN, and more preferably from 0.5 to 20 ¢N, and even more preferably from 0.5 to 10
¢N. All individual values and subranges from 0.5 to 50 ¢N are included herein and
disclosed herein.

In another embodiment, the compositions have a surface tension from 10 to 100

dynes/cm, and more preferably from 20 to 70 dynes/cm, and even more preferably from
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I n one enbodinent, the conpositions of the invention
have a nelt index (12) fromO0.01 g/10 mn to 100 g/ 10

woizo7/pseferably fromO0.1 g/10 mn to 50 g/ 10 PCWUS2006/035392

nmore preferably from1 g/10 min to 40 g/10 mn, and
even nore preferably from5 g/10 mn to 40 g/10 mn,

d i ned usi ng' ASTM D- 1238 (1900C, 2. 16 kg | oad).
4D 5 B 855! v e 5 A oAR fsiyigua)vabjes ondrbibranges

(oL _ O abyes
e R B e B s

mel t  imdeotherkmboglirmedtsthe chmposititnsdauah sﬁﬂaCerl%ioorgér_é&er than, or
to m n,

' f I t han, or _equal
B 5 b eSSt o s o
. ; : b f oo
Ficie poRrB0 enGcr e Ot CRL i, 3P AFATRR o i W Rl dr 23°)
pr ef edmbhs¢rabedimientn thednvadioalpravidesFogduth coipositiuk, BDdiecussed

e Ly less tha r .equal ;to, 20 g/10 mn. In .
B RS on S oot i i oninons
of ysteitinuoid phast widdhe bOIFMen®BioRBMRH pb eligaﬁeo :
prgferabluy Iggs than,e%r?egﬁal loto,' Sg%gmgn nore
pr ef ef#gtheremboivagnt, the invgntion proyideoser sash erawpmasitions ng

t
el B 53F, BRLNTEE R Ry 505 g s
uitreetsplane withir the gelydiene dio2 Yaied poBidetiah i ndi vi dual

val ues and subranges are included herein and disclosed
her ei P an9thes sgbedmenitBel ForBRAsitians arepragsys in 3 werphelagicad form,

#eRRich ﬂl@étﬁﬁ%ﬁé’/aloﬁ@?lhraﬂ&oﬁ gb’}%lﬂrg?r is g)reggrﬁél ’ agdﬁ%ﬁgtinué)ﬁla phase or

preferably Qreater an, or ‘eq
fispersest damains within, a @ntisges| phhse, orGndiix of treGiolyatichealiol-based

PERRteltfoah "ot ar Py Fobit ot Gresticd cyimgi-fenh domams range

jriehgh &vny 0 RaRRrdNlad ore@ifer BAHAR rhi@ron?: BRI B mbbli € the
,nbo%ihmant, t he den5|gty is fromO.855 g/cnB to C'())ggéh

porscd ethvdeny/ eplafmsionainoang: Bdengtl vt ©5 MisHngtcgBater than 18

5 f 0;:865 g/ t .93 .q/ cnB. .
Aol R 5L ARl LA T DRS00 D22 e
leogih. fBoin §/2cmBrasao UOahivibes hedmetier amBodintat, Iedispersed

the conpositions, in

ARHE Dol SRR 08° 2. RRtios 08 ToRGPR it P miGonD lage
iR gl o 1 QPRI TR iy 0.
wiggensig@d mictms Spreferably vPm (it eniénoos tedmicrons, and more preferably
from 0.5 microns to 7 microns. In regard to the width of the dispersed domains, all
individual values and subranges from 0.01 microns to 20 microns are included herein
and disclosed herein.

In another embodiment, the compositions are present in a morphological form,
in which the ethylene/o-olefin random copolymer is present as a non-oriented
discontinuous phase or dispersed domains within a continuous phase or matrix of the
polydiene diol-based polyurethane. In another embodiment, the dispersed ethylene/o.-
olefin domains range in length from 0.2 microns to greater than 10 microns. In another

embodiment, the dispersed ethylene/a-olefin domains range in length from 0.2 microns
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herein and di scl osed herein. In another enbodi nent,
the conpositions, in fabricated form have an

welwrgasiion i n the machine direction or the cr®e%/US2006/035392

machi ne direction, from50 to 600 percent, or from 50

to 500 percent, and nore preferably from50 to 300

percent, and even nore preferably from50 to 200

e 2@ arierongyand ipreferebly fzom Vi meosonsrid 18 micronge n nogher smbodiment,

e iSer R S M 1oL R iR St 133 ons 1o 20

igictons | prefegibly fro@n).05 midrond@ 10Nnicedd, MdrBomepeéferabbl ffom 0.1
fromO0.5 tao 20 cN, and even nore preferably fromQ.5 .
{RICHoDS SN/ migong. ki igeid 4 thf:_awdﬁsofatga digpesp ins; gthiwdigidual
tv%llu'ég aﬁd\'s@%& el ?Joﬂld(ﬁé}]Hﬁér%h@to%fé&&&'a?éﬁ@lﬁ@& ﬁ%@in Add

anot her enbodi nent, the conpositions have a surface
tdésedisedhéremn 10 to 100 dynes/cm and nore preferably
from20 to 70 nes/ c and even nore preferabl )

fr orrSén_laB(_’té@r %%&PE% EORBETHPRT 56 PCERLEN pmosBleglogioal form,
A lwhﬁd/Tﬁhé! belyalen¥ lﬁidl'—%ﬁse%l%lﬁﬂ@chﬂ{@@ ?I’efSéIﬁlQS 30 otinttd Qislc(r)]ntinuous

dynes/cm aré included herein and di sclosed herein.
pheschardispetsed idnmnins withén e congosiots plese hametrix ofietliyders/a-olefin

t ensi on eater. than, . or. e | t.0, 3Q dynes/{cm ., nore .
SEREY St hrre dp ope PRifdinEt e i KA RAER A anee in
a¥eith B0 . R hEERhaR) yrefteeRhe DI lladns. Oln RGtRl efBodififnt, the
dynes/cm (at roomtenperature or 230C). In one

éi%qp@@ﬁdrﬁﬂkyyreﬁh?@eidﬁmmsnmedn derigthefiomdt5 migrpns to greater than 29

e
SRR, ) 908 PR p IR e i
g?_mm 01906 tmglcmhs @05 ﬁ?ﬂbnf; lymejthrab]jfdt&ﬁn \@i(n%icg@sp@tzynit:ﬁme, and more
ol - bas ol yuret hane. | n another enbodi npn
iﬂﬁ?ﬂ@ﬁgﬁfoﬁorar%odﬁy@%éms&fa LgpeFpreonp Bt tgytiae wicth gf e dipersed
AdM4Ens, AN &l VATubD Sn BIBYSBEHEmY. 655 AidkGRA8 B microns are

copol ymer is present as a discreet phase within the
podlydideresciniand diselosedl Ipptinur et hane. I n anot her

S IR R R AL TR S—

regtydei®y o 61 e Yitefpolyindis QGBItne 38 ndrélpSIG@iBhE HieRbssel pdBRirethanes.
or dispersed domains within a continuous phase_ or

nerpigally ohe inyenthvs sompasiions gre-nepaser Piopesimeactnspiending the

PRS0 RAL ranth HABRIRERRSRURRHA AU Soydione

diol-based polyurethane). Illustrative of a post-reactor blending is an extrusion, in

which two or more solid polymers are fed into an extruder, and physically mixed into a
substantially homogeneous composition. The inventive compositions may be
crosslinked and/or foamed. In a preferred embodiment, the inventive compositions are
prepared by blending the random ethylene/a~-olefin interpolymer and the polydiene
diol-based polyurethane in a melt process. In a further embodiment, the melt process is
a melt extrusion process.

In addition to the ethylene/a-olefin interpolymer and polydiene diol-based
polyurethane, the compositions of the invention may further contain at least one

additive, including, but not limited to, antioxidants, surface tension modifiers, blowing
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inlength fromO0.2 mcrons to greater than 18 m crons.
I n anot her enbodi nent, the dispersed ethylene/a-olefin

wdaomioasiirange in length fromO0.5 mcrons to gPeasr006/035392

than 18 microns. In another enbodi ment, the dispersed

et hyl ene/ a-ol efin domains range in length fromO. 2

mcrons to 40 mcrans. |In another enbodinent, the

geept E@f’éﬁm&@ﬁ?ﬁ%ﬁé‘ilﬁ@w &550H- ERieASE Agenta RERsslinkingagents and anti-
bleMaPerts. MG e ifH ] idal

e R e S po RSt RS o 1076
pafigradany, avpidatie froontibadieigy €oqms to 20 ni crons,

referably, fro .1 mcrons to.10 m crons, . and nore
br of e?ré%ﬁ“%?h?rre Og%e“g by S%P?%“‘?PSJJIT%PWQWW plyRrcnyliene
pbEmtr déMpeent, RECKIASPRIAESSbIHABR ftopBtde, b Q%o\l%%ﬂgl?%f rPsropylene

val ues and subranges from 0.01 mcrons fo
38 sthydeneda @t lvasteing oaeldfin os @l Weskbfrdrosiapolyinrerand tivepolymer, a

' t itibons .are present .in a
Gaes R hondififict MR 850 ARE: B 5 dtarndoBnder
hamdpoty mepaid/aespolyind! Ghemioldln th hePréyled8ic8Folymer may be 1-

|scoHt| nuous_ phase or di spersed domains within a

RS noRsTEeIEn r8exeae: Inheptese, dfoctane s dtpethwink ngntsine bEthylene is
| i , ' d
O AR R LSO SRS 5 ik

et hyl ene/a- o rang eng
poolyner ara Wemkaferrandan cafblpier anisa blbek edpelyigdr. The polymers

PR GLoITR Brisse: A SHRRoUSS SHTGRRSL S PEGOHbL eleeied draen the group
gérﬁfﬁhgl ¥ olgl{)l‘r?gy%néh%@ﬁ&?ﬁefs‘%n@%g?ﬂﬁ%ﬁ%@h%hg% n%?ﬁlé/ﬂ%‘fs, or

nbodi nent , e di spersed ethyle
maryes thereafd fhisfaoomone @ may @ mehiglomora@BO(MIFR)Y (A65C and 2.16 kg

r f 05, mcrons to 10.m crons d nor
RS R b1 B LU 950 B Pl 78 W o tPafitaSo g/10
toifvg, mérdl pref@bibllytfeorl 0801 6 @n @OMRENS mid] dndi Bk prdst@bly from 0.8
val ues ang ubranges. from 0.01 mcrons to 20 m crons
82059 Aolgl OHeRe ML indivigial vpisswend fsbeinges from Aot g/10 min
gabadi : i s in,a .
e erel A DR 0 Ths o B BBGR el Wi revg a gy
pomnyi§eg/hatee).P3 gfecameret preferably fromeh8®g/cd iS00 D dal@dSmost

T TR
goetebDdicta inclub&l BirsReha WhcRALY HEEhh ang: &?@&@étgmay have

range in length fromO0.2 mcrons to greater
has@rmaelting peinhersetsethantBoi-nent , t he

As used herein, "nucleated" refers to a polymer that has been modified by

addition of a nucleating agent such as Millad®, a dibenzy] sorbitol commercially
available from Milliken. Other conventional nucleating agents may also be used.

The following polypropylene polymers may be used in the compositions of the
invention. PROFAX SR-256M, a clarified polypropylene copolymer resin with a
density of 0.90 g/cc and a MFR of 2 g/10 min, available from Basell (Elkton, MD).
PROFAX 8623, an impact polypropylene copolymer resin with a density of 0.90 g/cc
and a MFR of 1.5 g/10 min, also available from Basell (Elkton, MD). VERSIFY

Plastomers and Elastomers available from The Dow Chemical Company, and available
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di spersed pol yuret hane donains range in length from

0.5 mcrons to greater than 29 mcrons. |In another
wentrdssent , the di spersed pol yur et hane domai NBCTASY®6/035392

in width fromO0.005 mcrons to 5 mcrons, preferably

fromO0.01 mcrons to 2 mcrons, and nore preferably

from0.05 mcrons to 1 mcrons. In regard to the wdth

asfpropyderdietipdersempdlymernwith debsitiesdtangiog flom/&Be glsc am@.89 g/cc,

suhr es fromO0,0 m. CJ O 5 mcrons are included

%éq\é?ﬁgml% Q}pgsggg‘)ﬂlg}ﬁﬁ#s /%'ﬁguﬁon'positi ons of the

I nvengi gﬁeﬁ?&d BRILBABRAL K B e ERoRIPISItoN & WexiBded with

et hyl ene/ a- ol ef n |nterpolyrrers with one or nore

qmﬂ;ed pelyelefindgd fioasetilpopyprising ahleast twy iﬂyew qryplies. Hla another

PSS R SRS kP BB RRh R RYuEly HHREbATotens o
®éA Y fapedonplsafd 41 1é43t BERAhyeTebr . Bhﬁalﬂé) bgﬂ@obﬁas for
di ol - based pol yurethane). Il]lustratjve

goestrusieminchide bighvarek gtr«mgﬂa(i 2500 g@y@ﬁe/arq%efmnaqﬁpqlmeﬁr and

R e

d‘d@ﬁﬂﬁw ihilng. Pathre 6,3066840 the eﬂﬂl@p}f»ﬂtehtsﬁ:tfsvhﬂyarb éncorporated herein
crosslinked and/or fqaned. In a red di me
‘?Bh’@ TRRcEntATtigles 6%5%?1?2 swgp%ﬂe@mép abn?g?%ﬁ‘ atso
dE@%ﬁfﬂtﬁEF th) 19l1§ftioﬁ i nt er pol yrrer and the
ase

ol'ydi ene dio pol yurethane in a melt process.
| n a Risalbewitbintbe seopatof thehigvention tpeambiss an énvgnived gomposition,
extrusi

SRS BOSERER PP B o e

ﬁél?ﬁreﬂ@ﬁ@ GyiBPoEUsrehbi8 deher tiRs 6OHRABO AR Dofuréthnes, such as
invention may further contain at |east one additive,

p«ﬂwtb@n/p@yolthasedwﬁhlamﬁ andipr pelyesiay palxelhased urethapesa da such

' ted
TR ARToeh b Rt BIRERTER o b B FRRAC Sncarurate
Qx@dp@ nAlsb) smek c&gﬁﬁilﬁons‘knasexlannmr&amfona ohinodeadeiitional polyolefins

phenol i ¢ anti ox t is Irganox(r) 1076 anti oxi dant,
%?H%I%W@%W%ngi GL? 6%5 I'n anot her embodi nent,

the conmpaid h19&terd ;Wl%l?fncﬁﬂ@t lﬁit Breénd? q’i'lﬁ&%Q@,Vth@d%Q)btamed by the
pol ymer conpohent,” such as a honopol ynmer of propyl ene

alkoxyletigmefsughblp stapmggnelewﬂpmwéhhyla&ryéens oxigle, $ush g5 elilene

| efin, or a.ble [ d a copol yner,
8X1ﬁﬁrcﬂ rapyleng %%%8&%?8?“5 %51?:1 %er%erggppol ynmer, or a
nucl eghsbldpEIpest&fpodyols include, but are not limited to, poly(alkylene

alkanedioate) glycols, prepared via a conventional esterification process using a molar

excess of an aliphatic glycol, relative to an alkanedioic acid. Suitable isocyanates, and,
if needed, chain extenders, and chain stoppers, are described herein.
The inventive compositions may contain a combination of two or more

embodiments as described herein.

Ethylene/o-Olefin Random Interpolymer Component

The compositions of the invention comprise at least one ethylene/a-olefin

(EAO) random interpolymer. The term "interpolymer" as used herein, refers to a
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honmopol yner and a copolynmer. The a-olefin in the
propyl ene copol yner may be 1- butene, 1-pentene,
wao-2iasie;7 1- heptene, |-octene or -nmethyl-I- pearase06/035392
Et hyl ene is the preferred conononmer. The copol ynmer may
be a random copol yner or a bl ock copol ynmer or a bl end
of a random copol yner and a bl ock copol ynmer. The
p@lb/;me hsvm@yolamsriz@bthblreianaiﬂwt tvis monemerst Bush mpmiedﬂs, for
r.ef er apl ted fr the oup ,c stl
FORPP R ST SR rd RHACHgY ARaNBiyEfefh
ﬁﬁ bIyFRE $5 a MeXpreped by pbaierizibiyl cth Q{Hﬂﬁﬂeéﬂlemwn@
ﬁ?% ow ra y I\/FISRf) 230%9;?3{ F% g}q ght) from
QOIRORYMY, twwatlb allgkp gplp@nrfmlefyr)@ﬁ" arta D;szalfop@ sy Cgrgep), ora
] re f erahly
(?Hi’(?%al? %)9 4 ]b%tﬁé}lg oﬁét heg{ag gé o 1 1n$1(/%5]8\>a§ueg /a%g sﬁgrghges

fx@nﬂﬁtogl(l&hrmmrmopﬁb brd includlédhetin\aatl ulmloaéwlhamhr anges
fromQ0.1 to 150 %/10 mn are |ncI uded hereln and

di scl Sisgaties sokiny fcludegrpnen | hens keeniarse Lzhexene, 4-

] 0 oC
RSN asal A Cnfifel, Foocthe  Heon Gy b de ol okl Bl pLte olefin
s B6irgply @ 3eC00 8dlefic d’rekkdbly,rthle wiodkefad is \padplymeahhutene 1-
bran s fro re incl
REREE 10 Sohgabe DRistanst Sfeardlymenindnds B HERY PRRYRG P)
Gé‘p%lﬁn@i%' éthﬂend%meﬁe @bﬁélﬁé&n eﬁlgme‘/he;&%e WBEY copolymers

herei n, "nucl eat ed” re ers ynmer that has been

athlehelogteny (I%(amqppbmaﬁ, eﬂﬂ.yﬂmm’@ma-@lgﬁa(g\mc mpdified(EAODM)

. B ORI S PRI AR or o
ﬁmyle@b@@oﬂg&neﬁﬁféne 1dipolly ot sO Wrerod Lyl ppyls eﬂiteudwEB/, BB, ¥H and

he used in the conpositions of the invention.
9R- 256M a clarified polypropyl ene copol yner

i, bt st e P IRoflpE B0 o MR A B nomerts)
arcorpypatiin ip (blhqdﬁnnai) pylyere goajxo Itlycmsfr Weght pﬁrwm,iprafewbsfgmyter than

gb 8\‘?1‘%’3? IC(F:’I%( ‘il gﬂ %ﬁl\?ﬁfaﬁ %7@%@8 gﬂgngr\ﬁgr'sl L &mount
Eﬁ g&g@gﬁ?igs?%b@%tﬁmfdaﬁ Be E%t@‘mémffgﬁi PEFOITE, %‘ﬁ}d can even be

eas propyl ene/ et hyl ene copolyners Wit h
aesatar thans’OreaRgi wrjslitmsracot, 8aseg/ancthe totd., vzmglg/Oé oolyaresizable
%me%nglng from2 g/10 min to 25 g/10 min. In a
prererréd enbodi nent, the inventive conmposition is
coext Mg @D\(Wﬂtérpolymers of this invention are long chain branched

interpolymers, as compared to current commercially available linear (short chain
branches or no branches) EAO interpolymers. In general, "long-chain branching" or
"LCB" means a chain length that exceeds that of a short chain that results from
incorporation of an alpha-olefin into the backbone of an EAO polymer. In another
embodiment, the EAO interpolymers are prepared from at least one catalyst that can
form long chain branches within the interpolymer backbone.

The ability to incorporate long chain branching (L.CB) into the polymer
backbones has been discussed in several patents. For example, in U.S. Patent

3,821,143, a 1,4-hexadiene is used as a branching monomer to prepare
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anot her polyolefmto froma filmconprising at |east

two layers or plies. In another enbodi nent, the
wOonvEBsne conposition i s coextruded with one BCTMSR®6/035392

pol yolefins to froma filmconprising at |east three

| ayers or plies. Suitable polyolefins for coextrusion

i ncl ude h nelt strength (> 5 cN) ethylene/a-olefin
|6HtYé¢q§61r9w8¢@/dlamm(Eﬂli@6) pejymatsdiavingd, CBu Baetabrancliingagents are

gglglgﬁnggaéf c{ﬁ%%'s ag‘t%r @Sefagg RS hgenlegnc?ﬁ‘&o 485and 6,372,847

aiotiza vari@fs Kbpelbratcingrugerits o pﬂepﬁte @ﬁl}&ﬂd&s hyving LCB. It was
conprising c onents_ formed from

f Articl
SReAveeo it sért@'tr%mg@ SPOTRPTRIARLNF (C) Fvedhe plilipyt togipgorporate
'IS‘LY HaliPBrandtes ] SicRbS ?oﬁ’\%}gaﬂf L1 ReQRER m&ggmonomers into the

ention to conbiné an i n er’]tlve conposi t
cpotmmrshacilgadnh ¢o ﬁirimylL@B @bb/mdrsefsem UrR W&Z?@t (heqeniaﬁtansﬂhe 272

iorabgRASE ST e ot Shet nrube irolrarear e rhhas bhGeRe” Al
JF tIRQE ?&Eﬁ‘t@ H&ﬁbdﬁgbm&@%ﬁnﬂ rf ttﬁh@ir@ﬁlréi@/ 1957 reference.

pol yes er/gé)l yol - based urethanes. |In suchH
conposthei‘dfispateridenches that wch £i6C mymax[uenayhenmbllwm #icarporate

r re.unsatura c
0 Sl a0 Bl RechtiR o8 Pl LCR b e
Redorpdretet by e CBC &feor@ 010 TERODYDERGR £bRS? AT SCB/1000
SUI tabl e pol ﬁet her polyols include, but are not

cerbongtpmy,. Fheawmbshebiaran aigms Helugder Bagkbang easbesss and branched
|
%Hfbtoﬁp ?hesr ?ﬂt téﬁ%u%ﬁ%%%d%&%ﬁ%%{;@& kcgﬁl%ml%)fﬁéj@egree of LCB

such as ene oxi propyl ene oOxi
ox ladm)lenulem Quaisueh méthawdaxsftaugﬁtllnt BBl 7p@UT e %Errhahbd/ ades Mooney

s e Py Ebhate AMGEA AL e SRR isFhE Woaney Relasation

ek bhd MLais'tE’enlvﬁbﬁ@yeﬁ&déﬁy BOHIR PORRLr. RRRS niefthcﬁris PRR, which
aliphatic glycol, relative to an al kanedi oic acid

Dges iatereoly e yiseaitiss o eaelilat Bstimeaad tevelsio L Reint ceprdme,
and c ers are descriped her
e en e RN Brinhls SRy e il poitd Rispg sgpond/square

tc\a@tnﬁéteﬂm ecRBpdit @mt sat@sswiﬂm@rra@@ﬂoﬂmm 0@ radian per second
ene/ a- (] ef I n Random | nt er pol virer Conponent The
Eﬂﬁ%@ andaih 4 96C et p AEIREN BHNQsERpTR: Wingd dynagye meghanical

b oML sngk ' RMS-800 or ARES from Rheometrics), under a dynamic sweep

made from 0.1 to 100 rad/sec. The viscosities at 0.1 rad/sec and 100 rad/sec may be

represented, respectively, as V.1 and Vg, with a ratio of the two referred to as RR and
expressed as Vg .1/Vigo-

The PRR value is calculated by the formula:
PRR =RR + [3.82 — interpolymer Mooney Viscosity (ML;+4 at 125°C) x 0.3]. PRR
determination is described in U.S. Patent 6,680,361, fully incorporated herein by

reference.
In a one embodiment, the EAO interpolymer has a PRR from 1 to 70, preferably
from 8 to 70, more preferably from 12 to 60, even more preferably from 15 to 55, and

most preferably from 18 to 50. Current commercial EAO resins, having normal levels
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(EAO randominterpolynmer. The term"interpolyner" as
used herein, refers to apol yner having pol ynerized

wohaer@ssiiat | east two nmononers. Such term i ncl BAEAIS2606/035392

exanpl e, copolyners, terpolynmers and tetrapol ynmers. An
ethyl ene/a-ol ef minterpolymer is a polymer prepared by
pol yneri zi ng et hﬁl ene with at | east one conononer,

©f biCEatypjcadly have RRRovadyss hess Ahag) %fhﬁn@ﬁlesembo@meetaﬂwcﬁﬁo

?{Hggﬁe}%\% Pg%gi)%% n%il' vﬁrhgl& §1§&§%b§§§ an%&s'u ’Jgﬁﬂgeg Snbodiment

fliecOBAD ihterptlyraads khavT iaPRRBfr@nel 'tm&,l;?uer?ﬁbl}efremlm %th and more
di scl pse rein us ol efins include

B e @n%’m Bt ¥ mdawﬁ&}@ilig’gﬁev U5 8S EHEagERERY 1L 0 70 are
ladieddaAGin &n&‘&@él@&% hefesiRCASPIER vABBPENE o ng?%}%gé}l? f¥an

and styrene. The a-olefmis desirably a
MbRAfMNvahueedife’/r@.bl y, the a-olefin is propylene,

b er doRpR bt E R B eat O eRar by spyelRiveieddts of etylene, or other

amhaloYeTRis Switk Ehath 8RE (RahRR8d biaBlontiRe YRl the presence g of a
et hyI ene/ hexene (EH) copol yners et hyl ene/ oct éne

oassdllopare @talésthlsnd@héw@ppmn@ﬂeefsawrdqoed@lon@ ¢h¢h asd ose descnbed

w gé% Ea%ﬁlel},n g;:" %gg%ééﬁﬁb\gﬁlfch 1S 1n(:gﬁﬁmted hetreln mI its entlrety, by

asfdreptdylfereépelgnydiciaedloof EQB dre dadley [ itpe lﬁiﬁﬁé}ﬁﬁg Bdhe
copol yrers include EP, EB, EH and EQ pol yners

PRI method it Wnerbéw@hﬁwf@ﬁé/paacapéfqﬁp%h@rtﬁ% fpfisgzse of
have &9 HEE%E@%{&WO O6RR! &L i@ ”ede[‘ %gfe' Hahchag) %@ﬁhses the

greater t wei ght per¢tent, pre eraply great®er t
bﬁiaiaioghir threnglgnut of ‘hasrmﬂlufmtmimg rodesd devesagés sigdificantly, until the
nDno The anpunt of conDn

rrer S
PR T BaT R AP ey HaRO S 2l PRPe e e LCB
POH/ RS cﬁlv&npreﬁ‘u&ﬂ %?tn%taﬁch:@ﬂe é’egal%ts ZRithdR gﬁhsd@ﬂne 88k, but with
based on the total wei ol ymeri zabl e nononers.

Wﬁlé’ IEgh)leiVﬁtseqf dolyper . gBeoahsest ¢ maemmmr being trrpoeivaiatad into

REDER bl RE Rl P PR o b L e i

@Olyblﬁ@mbe&htﬁf@mmﬂ%hﬁdfyfmﬁﬁg lehgthg,emﬁraaﬂl,fferent intervals along
Iongi chal n branchl ng" or "LCB" nmeans a chain |ength

kbongat of a short chain that results from

i ncor @-f’-?gﬁ:'b?éhcﬂfnlgqg‘ Qﬁ’l“ﬁﬂg og{aﬁ{e'drby' J&b&y&ﬂéﬁzmﬂ{e or

an EAO pol yner
other alpha olefins, with a diene having two double bonds, reactive with a

nonmetallocene type of catalyst in the polymerization process. As the name implies,
the diene attaches one polymer molecule to another polymer molecule through the
diene bridge, the resulting polymer molecule resembling an “H,” which might be
described as more of a crosslink, than a long chain branch. H-type branching is
typically used when extremely high levels of branching are desired. If too much diene
is used, the polymer molecule can form too much branching or crosslinking, causing
the polymer molecule to become insoluble in the reaction solvent (in a solution
process), and thus, causing the polymer molecule to fall out of solution, resulting in the

formation of gel particles in the polymer.
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enbodi nent, the EAO interpolyners are prepared from at

| east one catal yst that can formlong chain branches
waei2bdTioastihe i nterpol ynmer backbone. The abilityPCD/US2006/035392

i ncorporate |ong chain branching (LCB) into the

pol ymer backbones has been di scussed in several

patents. For exarrple in US Patent 3,821,143, a

1, 4- hAddlﬁomlky use Qfsfétﬂymdoraldhumﬂgqnﬁsgnmm\ratq wetallocene

{a@a ee hﬁ ngﬁlﬁgne/dz %@E% g%i(t'sgl%used

@8 catilyRfsaRed)afdtyRENY fot mélalocehatanlysis6 TR Gaté@its asell to prepare
6,372,847 also use various H tﬁ)e br anchi ng agents to

the éb‘mpe bp@c;wap@ymm YL GRI2.847 e yaeadies panesdtalyshy:
c OnSt eﬁcﬁ?%%}%:y g%%& 524 Q%G;)ateﬁ?%gﬁ E?? 3R WhidbMhe

to in o¥%ora aln ranc

@RI L CB i fitdbmt0e0 1IN OB1 1600 cadbon ewngs e 3L, CBA000 t:zlrbon atoms, and
pol ymer backbone to form LCB pol y
1 whigh theraabest i emmpERINechgeomery ¢3 Bé%j(‘ ﬁacaee gatalyst).

%c@o?&ﬁg%é p: Di%lbﬂléﬁ RIH Bz, fnef 1! Jothal 8f RBeolded, ¥PO), pp

ranc se patents are I ncor por at ed
NE-23 61Ma1yﬂuheh@®03 ER¢raraing el Effycts of Spazsecleongfkain Branching on

BBsToas 08 nee PR o s Tetuls et Bl Bnihet i godicl

?{%hé’s@@é' sRACARRNR usdd® %@'@Iov@ﬁeﬂs@?gbi&@& yichB (DBPE) produce

ncor porated by these from /100
pelyivers Imwmxnpmelmgbk/vmb@(ﬁ LESY- o exepple, therprin A in

t
Rap SHE Dol A BRE AT Pen a3 By R g RS ane
WO elih@tIBAHIOY, tdiRaide80aCRMN 00CErben sonme Ethyllene alpim olefins
such method is taught in US 6,372,847. This t hod
(rtsdengoesiens copplygiss)etvalable Sivmifbalpy Chanigyldazpany (Midland,
M}Bﬁé&q‘ Biat MeRBnkiderbd® r&@é(ra% |R¥RIE Q@BA“iﬁc‘?i.lcﬁri'gsms

oney viscosity o l'ymer. Anot her
Aéﬁﬁl@dPLBS&BFﬁd Adffinith PlL3 840 ot aiesdl ayudéI redpscivesiy, iand conjain

evels of LCB in a polyner.
ﬁ%tlg @b@é@iﬂ@@@? OPR oWy eni ent Iy measured in
poi se{ GYGnBREABAY &%@meelﬁmt {HEER A0 copsRs ha@mtyrat LCB
shear rates wthin a range of 0.1-100 radian

belsrmeatiyaaceding tadfanregoeumgeially avpilably EAOS but has LCB

PRV B 0 QBT AR PR S R, T

Uy @ig CCBUeRDs dideiohs giedofletliyleriddd-oteditk/ inteepolsthers useful in the

viscosities at 0.1 rad/sec and 100 rad/sec may be
invention.

Preferably, the EAO interpolymers of the invention have a molecular weight
distribution (MWD) of 1.5 to 4.5, more preferably 1.8 to 3.8 and most preferably 2.0 to
3.4. All individual values and subranges from 1.5 to 5 are included herein and
disclosed herein. The EOA interpolymers have a density less than, or equal to, 0.93
g/cc, preferably less than, or equal to, 0.92 g/cc, and more preferably less than, or equal
to, 0.91 g/cc. In another embodiment, the EOA interpolymers have a density greater
than, or equal to, 0.86 g/cc, preferably greater than, or equal to, 0.87 g/cc, and more
preferably greater than, or equal to, 0.88 g/cc. In another embodiment, the EAO
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15

represented, respectively, as Vo.i and V10o with a
ratio of the two referred to as RR and expressed as
wda007/098100- The PRR val ue is cal cul ated by theprEomusmioan3s3o
PRR = RR + [3.82 - interpol yner Mooney Viscosity
(M1+4 at 125C) x 0.3]. PRR determination is described
in U S Patent 6,680,361, fully incorporated herein by
iiréﬁl@pbmﬁes have aadexan ﬁnimddBﬁgAct to 0.8 gkeAQridndl Bk daR values and
a PRR f t,0 .7 refer from8 to 70, nore
el R PR lers0 0l & S staep pes Sesed orains
tO 55 In 8ileiBEdimRAE HRMBRO YNk FR Y ri&s PQﬁréan i de ?:f% greater than,
evel so

commer ci al  EAO resins, having norna
ey eauahia, 9. IrelV @ mimprefarablsseieatesthanar cgualito, Qiilgtllﬁ)emn and more

t e PRR €ess
R S e T R
iﬂtﬁpEl@(ﬁlelrmheBﬁemQhMﬂﬁdeX fIaVl%ssﬂthBR%r Eq&Hﬁto 31) %PO Rin, preferably less

ferabl fromQ.5 to 3, and nore refera from 1

801 eﬂluﬁ tordf gilin, quglmﬁgrablydlewmramg esuafl rccoa@ g/10 min.
to 70L& machitdat.de rtﬁé Pﬁ@fi&%@%&%ﬁ %Vher & é{l 8flex7 ?g@rom 0.1

value of 70 is eqU|va en o0 an
gﬁlﬂypm thBargéHi min, pfeférybilycfﬁddl 9.10P1 @inde b 2g/10 min, and more

ST B3l B X i e il s o
D negsmﬁ@n f 303g/18 hith bRGAABAEAR AN Shd dié@fé)@é%ﬁé}%n

appropri ate reactor conditi ons, such ose
descr EB&lintapalgmeny seéaiels f¢rathe inveBioroBaR, mAdE)hy thl prieess

e t reference.
s BELEARPI RS, Brloa: B 2 g Rats PRD bRy Bepived oy
ﬁwqmda:dn@ deScrIH&d ipVed @0r28d68RisRd mided eSallst ¥R&m described in
has a_practical upper limt to the degree o

chin
E’é%at% 663U EATT- hensrre s eb s, dlnérqahfers bk pofcedure
r n
JesiRey OO HIRITER kit B BR R Pt
§2gnR36 amhf,RY8.2Tt UIS. Phensd,212,235; 5238082t Mde9,359,176 are each
rOd@@OE bec mes econqmni cal ly unvi able. T- type LCB
g5 yﬁ‘? GHHES A BY SHEFDL | ocene cat al yst s,
mnthout neasur abl e gels, but with very high Ievels of
T-type LCB. Because the macronononer being
i ncorporated into the growi ng pol yner chain has only
one reactive unsaturation site, the resulting
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pol ynmer only contains side chains of varying |engths,

and at different intervals along the pol yner backbone.
wéktyrmasiar anchi ng i s typically obtained by PCT/US2006/035392

copol yneri zati on of ethylene, or other al pha ol efins,
reactive with a

with a diene having two doubl e bonds,
nonnet al | ocene type of catal yst

in the polynerization

pr oc ed ableAs Etﬂyéemér-@ldfmpﬁﬁindsm Imteepqi'ymm at t ach es one

nnnnnn o—ahRo at-har el vy v a vr.arab
'JUI yIICI IIUI C\.a ATrfuUeL 1icl] PUITII 1 IIUI CL«UI C l III Wt 0lI Density
t he bridge, tr re i al
reseﬂ%ﬂ?ng an ﬁ@%ﬂéﬁbéhﬂg%ﬁ éggFP %. ﬁﬁ?@n%f glee
acrosslink L\ﬂﬁFﬁSIB’ long chain branch Htype
b¥-Brewhbas@low t ypi cal|ll y used when extrenely high |evels
of bkembhi ng are dedired. 1f|too nuch diene is]|used,
t he BAOvver npl 2g2l @ ca®3f orm &0 [nuchbWwemnchi ng or
cr osBAOsKiI ng, | cd®isi ng the po| y#er |nol ebutke t 0 hecone
TsBsalchi® (Bowio t he redction sol vent |(in a sol uti¢n
poomesk) LewaBY| t hus, |causing the pal ymer nol eculie to
fal l ggotc of sl ptsor), regul t) ngel N t heoftedemat i on of
gel paoipcles| 1p4ihg polyner| Agd t|l onabtiype USE | OF
HTYBEOME anchj ngs aggnt Sy aay OeRaGti|[val € oMejeal 1 0¢ene
catghysE 3 and reguce catal yst gf TT[CT eNGye, TNUS | WHEN | 55
YRR QoD anch ngl;&glgent Sy@TEe Usgd; rne bRk YSTS USed,
are-typi cattyrnot—mgtattoceng catatysts—the—catatyst
us: d 1 HC are—theH-type—branched—potyrers—mi—US
Eﬁgﬁﬁé ﬁ? el vanadilum type catal ylsts. T-type LCB
pol-yHers ar-e—giseleded—g—U-S—Patlent—5272-236—n
whi-cHADEL gk o80be 1 cp3Ss el oo log | Biicaa™ Ln BL, | 090
atonEA0 3 | OB/ 00 carb8n—at odd land Byfedgni oh 't he
cat IAQ‘? 1| s_al cof¥st rlai ngd_g_eg_n:é?ry cat JQW‘?@ 87 0.90
(et EAprﬁ‘pnp aﬁ@gy t) 28cco dilﬁg t o POUPRear pinghaus
and PAORhi rd. | i A7-8hd Jo%Bnall ofl2Rheol ofytem7(3) | np
717- R38-Vay/ Junés.2003, 2.8epal atlPng t heb®ffeect s | of
Spar E60t®ng- ChaBh!l Brlanchbng pn 7Rhejol ogsepflemm Those Due
to Mol ecul ar Wi ght |i n Pol yet hyl en@é8.5Wt% etbglena/di ¢@l5
processes, such as tihose used to dg@wﬂﬁpnmwMMdensity
pol yEABYT ene | LIDRE),| prdduce| p8byner sO.BWENR extrene
hi gliEA®@vdl s of LI0B. |For exanpl €] therapekheidibi052 Gord 0.87
Tabl BAD-©f Dogr pienghaus and Baidsd |i s aropidefe pr epared 0.87
by aghoe® radj calo prjocess, ahd,7aclcordiotgnd 0 Tabl el 1| 0.88
contains 3.9 LCB/ 1000 carbon| atons| Ethylene alpha
Ol &l ipRsches
76.8wt% ethylene /
22.3wt% propylene
EAO-G 24.5 10.9 /0.9% ENB
72wt% ethylene /
22wt% propylene /
EAO-H 27 7.1 72 6% hexadiene
71wt% ethylene /
23wt% propylene /
EAO-1 50.4 7.1 6% hexadiene
71wi% ethylene /
23wt% propylene /
EAO-J 62.6 8.1 55 6% hexadiene

Mooney viscosity: MLj+4 at 125°C
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(et hyl ene-octene copol yners), available from The Dow
Chem cal Conpany (M dland, M chigan, USA), that are

woanwiodened to have average | evels of LCB, i nckauas2006/035392

resins Affinity PLI 880 and Affinity PLI 840 of Tabl es
| and Il, respectively, and contain 0.018 and 0. 057
LCB/ 1000 carbon atonms. I n one enbodi nent of the

i nventhxemplasiod seirgble ermpmarsial BALs include Eng@r®, 8MH, £NX,

S AP ALl GRS B FRTIRYKys Company

olittalonaitagiably frosh ngdsimmecmﬁlcar@@mpag» cal branchi ng
agents. Table 1 |ljsts the LCB | evel s of varlous t

of et HyPeoMBrPrEmhasimant of il inyeyivey @elfsﬂ‘e@ interpplygas Bave 2 0.1
| RY/SRL LR, 1?5093&2 r(ﬁ?+ Yefer%&fato anhgsflg X%@%c%sfr?&) g

invention have ecul ar wel ght
df0,D08 pbre Jor&ferabby greptee fhan 200000 _pBlsé an&re Prefadblyngtater than

ClB05h Beistpimas? et greet b AP ORSRn ignscosity i
GoeEhRABAnERUBLE the?b@yrﬁ@‘\uéc@h%r Bol %@ﬁfﬁt&ﬁ“o@l f’ad 2:%& Sdtond

| ess than, or eqgual” to, 0.93 g/cc, preferably
t(tedfsec)oat léﬁﬁiélundcr a mtlggergatnmsplmcj unge cbmelfnm mb¢lymicehs

R oniorr iR as 8 B Hha dr Akes R Kheibutel Ot han o

equal Tl s&aﬁﬁswsﬁy is ﬁf&fﬂﬂ?fb& ;yol?melag foldciRP wefht @AWA and the
to, 0.87 %@@@and nore prefera greater t han, or

elgaee of bC rgpleeulay veightis h@flreé msafn@m by g melt strength of the

S B I BB o LR P st beter

@h@ﬁleu/strmgtlm Ho@8vey! whemmeldcnlat waipdht baroma@ t@ngkeat, the polymers
scl os ein. In one enmbodi the EAO
f@%%ﬁéﬁ? 9 deeess- NBEeTPPRIER m?wB igtoempdymenbaskbepe
qﬂﬁa?dves fhe ﬂ%oées%ﬁﬁy 'E‘fﬁrgh%‘?\f BEIFREX. Q"h%é‘tl%z sh@ﬁ'%sc%lty (0.1

equal to, O. mn, and nhofe preferably greater
triwd(peC) msodenlat @ﬁa megsugy dtherbalanderpfavidi iret LEBHodipatymier.

h i 2
than. 5@ RNTRES o inSelon, e B8 el 18 Fdarn
QhiteEsdlimthert Bavelbm@lt bReifth of KON o¥r@itdd] BeREa ¥ cNesiSreater, and

than, or equal to 20 g/10 m n. In another enbodi nent,

nere preferahlyet % Py a@atf;r hiXiglt sirength (MShcsused bereiny s paximum

Qéﬁ'sgB %r?ti 819 ﬁ]é’}%m@év&tgn%:ﬂg HE Pfe[ 2(& 2% mpftm m *ngéig’cgpcg}dﬂer melt,

te&trﬁ&edgﬁrdm@ capitlaryathkeomeidr dneduu alcon/sadm glscad pate sﬂm saegpescal

from
seconds (sec’ ) while the filament is being stretched by a pair of nip rollers that are

._1

o l7r than

accelerating the filament at a rate of 0.24 centimeters per second (cm/sec), from an
initial speed of 1 cm/sec. The molten filament is preferably generated by heating 10
grams (g) of a polymer that is packed into a barrel of an Instron capillary rheometer,
equilibrating the polymer at 190°C for five minutes (min), and then extruding the
polymer at a piston speed of 2.54 cm/min, through a capillary die with a diameter of
0.21 cm and a length of 4.19 cm. The tensile force is preferably measured with a
Goettfert Rheotens that is located so that the nip rollers are 10 cm directly below a
point at which the filament exits the capillary die.
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0.1 g/10 mn to 30 g/10 mn are included herein and
di scl osed herein. EAO interpolyners suitable for the

wonvenssian can be nade by the process descri bedCTusYD6/035392

00/ 26268. EAO- 1, EAO 2-1, EAO 8 and EAO-9 were
prepared by the procedure described in WO 00/ 26268,
using a m xed catal yst system descri bed in US Patent

6, 369N g8 engtRdimertt, thagtlpfﬂ%p&@ldﬁn nolyosr (erdpictaolymeyy are

e edur e .descri bed 0/ 3
SR AR JE R BB I S e B3 Lol fifpmer s
BanddBlPdidtribbked . wittah @ pivenpolitder 2délcculde, 218 swbkPantialtylall of the
6,369,176 are_each incorporated, herein, by reference,

pelymes mojfcules hgverthpsamg e keﬁﬁt@ﬁ@man@l@’rrﬁtl%ﬁ%ﬁﬁbstantlally

hﬁé ﬁ&%@?ﬁt@ aer: a?édé%@é }|5r¥s F%&&éthcgltaaéé?é@%m ©X. Patent

EINE( 5,00, 284; 61278 21d; 6¥0541844;16)335R 1prand 6¢128,8 18y the leatileecontents of
e Daw Chem ¢ a Vi st a a | abl e
%ﬂ%ﬁ%’ﬁ‘%ﬁm"r@ﬁéﬁ%ﬂg&%&ﬁp Zhy Slﬂaswnaﬂ& fasar Eth5lend
Eﬂafggvgﬂﬁ% ar@ﬁuofn%ﬁeﬂe%ﬁﬁ? tbkRRhed é’cﬁyl%dl?&%fsﬁf&kfﬂl%% chain
so referre

0.1 rad/sec, shear viscosit to
benching.a$he hxmg%emrbrmo@cwvwbe spregadoaronohzn disgthudiog as the
i se f er abl eat er t an 20 i Sse r.e
ol BEPoH a3t ErPha oeuyte et red rs IR gD R polymer
Ba&hbehabl y greater than 400, OOO poi se. This viscosity
is obt ai ned b msasurl ng the polynmer viscosity at a
shear "$uhstangpllplineard dyricallyes i8 sefoieacy loapaluayr that is sestituted,

r t
UR5En . L O0E P TRIRGLE 511080 RARTHS elyipg ot
backiofh ammmmbdmwcs’h pap chiaia besichys pes 1000 extdledrboys,as
pol yner' s no| e&gl ar_wei % and the

Wiretisied deayedpr 3% paten héaﬁnfﬂ PEIRPIHZ% Bg E@Ss%&t% wﬁﬁgm long

ehdif B%@h&gp& IT@O(prltér{ Bibond ¥ 131095 BRAif |bre[n'éh Ser 1609 total carbons.
greater the nol ecul ar wei ght of "a polyner, the ettelr

ﬂmmmmbnal @tanq:liqtdf subﬂmﬁmﬁy linpdrenolymadre uwlhaie th@EIjﬁtAGE

GRBER el SRmiidh R R oneS o JREPTS I b bne

F)Hﬁzh@vﬁ@w&lmﬂﬂ@frsﬁeﬁfeabw mm@cfal U:bgipmwol ymers. Thus,

ow shear viscosity (0.1 rad/sec% is sonmewhat of a
neas urlie sebstansially lineps sthylenppmtarne inegs formea wanyselass ofp

gpﬁ{? E e e? Sy b Pig‘gﬁ]égr eétﬁ%lg%‘fol&ﬁgﬁn t’[‘h‘é§] diffdd Substantially from the well-

known class of conventional, homogeneously branched linear ethylene interpolymers,

described by Elston in U.S. Patent 3,645,992, and, moreover, they are not in the same
class as conventional heterogeneous Ziegler-Natta catalyst polymerized linear ethylene
polymers (for example, ultra low density polyethylene (ULDPE), linear low density
polyethylene (LLDPE) or high density polyethylene (HDPE) made, for example, using
the technique disclosed by Anderson et al. in U.S. Patent 4,076,698); nor are they in the
same class as high pressure, free-radical initiated, highly branched polyethylenes, such
as, for example, low density polyethylene (LDPE), ethylene-acrylic acid (EAA)
copolymers and ethylene vinyl acetate (EVA) copolymers.
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interpolyners have a nelt strength of 5 cN or greater,
preferably 6 cN or greater, and nore preferably 7 cN

wonogroaatier . Melt strength (MS), as used herei RCTIUS2@6/035392

maxi mumtensile force, in centi Newtons (cN), neasured
on a nolten filanment of a polyner nelt, extruded from
a capillary rheoneter die at a constant shear rate of
33 r e@hphomagereouiy deanthal sybstaninllelibdze efhiylead®ittrpoBmers

Rt i Sl ondate Putlii: stposasabilie cyEn G1cpuph they have a relatively
ﬁa%w RRA&uSar RS a%%%h {o;a smgfl§ ‘Bﬁ@ Al it faab (8BAsS

1 cni sec. The nol t en
wedlag A By M3 Boofithe g:batmn@lg) hmsfar athpkahy mtezpblyaters &n be

PREGHDeD: SR Siuealy of franc Beumduden ciripudan

AUl r (MWD), mws KéHU%Echoﬁﬁ}ﬁt | bRy 3b cBnventional
Erston ;peed of 54 crn%3 3 roughea capi | [ y% 3‘/: ‘l’enlon

mﬁge@ew%h’ewamhqslfhr@amhﬂnn@m@raolwmn@t fuchfas Alhcﬂse dcsmbed for

égﬁ%élf g’?ltél%ﬁ e A s f 4gr 9ﬂ9f2e A ag)%eé?rggearnggusﬁh Q{anfﬂeéiac}?pgentlonal

ZiviglesNatta melyhﬁbnzed ainmq;bl;;eﬂbﬁér@\ah@r@wrﬁérs auchVid ©8sd MBcribed,
I | ament eX|t the capillary die.ln_one enbodi nent ,

R EXEEPY l@hévu IEestal-pi Y 076,098 nVakike subsiantialky kinear ethylene
ﬁﬁ@ﬁ&l?ﬂkfsa {ihdar et 'é’mtgl o anggﬁﬁétﬂeéq{ ?‘[&%nﬁ%’ug&%m' ch

I'ef I'n condnoner t hi

hetg]ogerrcopsly yremched) baeeitteplogi! pmbsﬁnamtsuai thyit, ab theaholefidar
ecules hayve nme eth ene-t 0- conononer

%Slﬁ}/’ ! E’fﬁg‘l%ﬁ?{e&ﬁ? Iwﬁ% ﬁ%‘a\‘? a]é? @A i nt er pol yner s
used The fahe X /d BNERCORBOALR of BRGEVRAETe bimbhsRi
Patent Moo o 505 SaEocan soRpoBR o S Ve balnghsmiops,
BAY cetFRz <8>1rd>mqtm @ D e mognerabodiments es déscribed haeiai n
i ncorporated by reference. The substantially |inear
et hyl ene interpol yners are honogeneously branched

Eb]lvuh&hmmbmmnsmhavi ng | ong chain branching. The
| ong ches,  have the sane conononer
di st rﬂlgfiﬁ"?q ?Sh‘g thoyPipsgalt ygakobe cagthipdepandertipeprepared

ﬁ@&l%ﬁ;ﬁ@cﬁ)q bSt glgg lelf}rc‘lstcﬁgra!:tgﬁgédrhs% ﬁ:%ean%gm{ed

backbone. I'T near
hseir@qaebiméaapbbcmemﬂ yltrbasttohnai(pneﬁar&ﬂja abmﬁ: apy &dcyamte-reactlve

BURREHG el ot Ftsid b Bkl R Airhet e e bbby
#6ledulkO fl‘ﬁlsq{l@dtibnbﬁ@riﬁiyf?ﬁe 887 ofkROBroLPS Mt ﬁﬁét%ﬁ?rso@énates to

form covalent bonds. This functionality preferably contains “active hydrogen atoms”

with typical examples being hydroxyl, primary amino, secondary amino, sulfhydryl,
and mixtures thereof. The term “active hydrogen atoms” refers to hydrogen atoms that,
because of their placement in a molecule, display activity according to the Zerewitinoff
test as described by Kohler in J. Am. Chemical Soc., 49, 31-81 (1927), incorporated
herein by reference. The content of the unsaturated segment in the polyurethane is
from 1 to 95 weight percent, and preferably from 10 to 50 weight percent. In a
preferred embodiment, the polyurethane component is prepared from a polydiene diol.

In another embodiment of the invention, the polyurethane component is prepared from
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di scussed above for the '272 patent. Sonme polynmers nmay
be substituted with 0.01 |ong chain branches per 1000

woab@losgiar bons to 1 | ong chain branch per 1000rtoak006/035392

carbons. Conmercial exanples of substantially |inear
pol ymers include the ENGAGE(tnm) polyners (avail able
from DuPont Dow El astonmers L.L.C. ), and AFFINI TY(tm
pdinatenalied palsididne swhich rodtais Ekmayﬁa&’liieﬁﬁive@&q;%wﬁer than

b ant aII | inear yl.epe inter ymarsforma
oot gt Grodupas Eathst bl with Reendonnyihalsse o-oletin as
BedcYiBd Bereibney di ffer substantially fromthe well known

cl ass of conventional, honbgeneously branched |inear
et hy| &me mathest foo byaperisg subbundtivadl fmpydibists dna twb ktefprocess in

t 64 d, th
S roln i G SRt o Seticolabiaionttontoh sadb oo
datuadtiontl ipRay0Fe The ablédule a&e@{t ) t&%&ﬁéﬂéﬂ? Eémﬁcﬁraa by the molar
exanpl e, ultra | ow density pol yethyl €ne DPE) ,

F%tWégﬁ ¢ eaRyeastrst dignage thesinkiAtemm én thel soeemd mp, megemds are then
de, f
PR SRR D Bl RS G p S R o pitodan

Eaﬁaarmted dw 6THI &))amdiltfﬁ* pedc@sd b @¥soribed HEK S MRsIE(BSY,F8),593,
radlcal initiated, highly br anchéd

essur g,
EPQ? ?ff éfﬁ@él Ysrs n&é) InspcheRugaesses, i ippossiiaioradd excess
ol
84 0 S e
Segogtenials aﬂﬂﬁmﬂmmtb@mpouﬁﬂxys inventiined, substantial ly

I t hyl ene, i.nt er ners u I n th i.nventjon

nave CReenTuFReLT GebaBeb N Ty BrdmenBaberv ey Havans

c@ltaihs Beny4 a4 QbdmR| Afipréferat®) §5i FioH Edﬂl%ﬂs' 1cal dienes
urpr|S|neg, the melt flowratio (11 0/12), ordi ng

wsluds butadiond 3d isgprenpiand ivpieal Fuicsiohsl Hiolydieres etdgdlyhlmdmne

4B S 0 ) ML B O v
Pl byt et et S

Re}yp@hée gg\{ %pg;oﬁe erl8,009 olgsaqdm;g 1¥q§)@g@‘pmb5é)g to $00 g/mole.
XA GonaP ¥rdd :p~°1§ Eﬂ%férﬁblygyc‘drogi Bstguy z’izTV %P&e p%&htene diols are

het er ogeneous anche con t1o
‘wt‘é‘?lﬁm@iol andgayipagirgrest digl, emémorft pefméb!msbl?buﬁdneﬂe aisl.

e P T W
%ﬂﬁéﬁﬁt’%ﬁ? isogirzaﬂa&adndeiphyhﬁnea EHHEREROLRBTShE Weh 1S her’
method, typically one or more functional polydienes are reacted with one or more
isocyanates to form a prepolymer. The prepolymer is further reacted with one or more
chain extenders. Alternatively, the polyurethanes may be prepared by a one-shot
reaction of all of the reactants. Typical polyurethanes have a number average
molecular weight from 5,000 to 1,000,000 g/mole, and more preferably from 20,000 to
100,000 g/mole.

Some examples of polydiene diols, and corresponding polyurethanes, are
described in Pytela et al, Novel Polybutadiene Diols for T, hermoplastic Polyurethanes,

International Polyurethane Conference, PU Lat. Am. 2001; and in Pytela et al, Novel
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het er ogeneously branched) have rheol ogi cal properties,

such that, as the nol ecul ar weight distribution
woner@asks, the 110/ 12 val ue al so increases. TReTNan®B6N35392

et hyl ene/ a-ol efin conponent of the inventive

conpositions may contain a conbination of two or nore

enbodi nents as descri bed herein. Pol yurethane

1TermepIesic +pdbyasfor Haheseotnd Hazlpwte skiiesivarv® Sealont

are each |n ependent |y prepared a _functiona
Indnsirai e 200hingn H91¢ dﬁf@??%‘ﬁ{ %é”e’ﬁém ﬁ%r e Some

%%’r%g#ey ro?%)?%s g%%ég&% ka8, A ofbsposamk p@%rethanes are

era C anat e- reactl ve group
(REdrﬁ!EBeldIIﬁémhﬂimlaéBdlﬂloaflomNe WD 88/10260% randwma@me ing European

SRR o e TR 5L T L L 0, 0
T sQ¥RhSAR! el Qgﬁgeﬂ_ﬁio‘ﬁ rhiysd éRA biltYbyRr wkiefyadtlegtablished

contains "active rogen atons” wth typical exanples
mewasgeshwhdmlhydmgemrqn infhepresance oh ¢l Sﬁrﬁs Agney Nickel, noble

sul nd m
oo s oy A B PR o, BT Ky o
0. bheht's mgaxcmbrpdaatad HeeRCHY @fereliceplAdso, ahdpcﬂyrhglrs may have

according to the Zerewitinoff test as des t}%/
digfheat diepe blocksan dﬁ@mdeeane biggks may besgl 68“-1‘76331 gerlated as
Q d of the
AR RIBE ot RSHEREs e otae e
95 V\IelDﬁé’ﬁcymejte&%ﬁitablaﬁﬂ se f prepiniing the hmdls@gmcmﬁﬁ theei ght

percent. | f d enb h
R S R I e L
@Q Eﬁat{%rﬁ?ﬁgé 5¥es Qrﬁd &d?ﬁblhﬁi’(ﬁl@tﬂhé?ébf tﬁhﬁeﬂéﬁ{p)wéﬁi si’tﬁidﬁlral unit

ent epared froma fonctionalized polydie
dvhnve& fioomdizsongariato O R-NCG @ i tepresepries by thetfpldowing 5@1’“111113 @:
hydr oxyl . The pon rethane is further blended with a
random et hyl ene/ a- Gl efin as descyji bed herein. One

met hod for prepa speh rE-UNet-gnal  pol y@xenes is a
t wo- step process in which a conjugated diene is grown

%}{? < nc %Cal érﬁén@fdlgafl’ﬁ}}l&_%ﬁ bf ﬁmel?i@tgkbu%n %p&fseﬁatwet examples of

|ona I ni t1 at or e nol ecul ar wei ght of the
theke/diisenganites canbe foiund dn BYS. Patentsot, 385, 138 |4c528f975h@d 5,167,899,

ed di h
Pihdfrses iy e bR s o S TR i bftnes
fchie SRR 2 ndR liaRedah et PXiildedyahsopipheid@cthne, p-phenylene

diisocyanate, 1,3-bis(isocyanatomethyl)-cyclohexane, 1,4-diisocyanato-cyclohexane,

hexamethylene diisocyanate, 1,5-naphthalene diisocyanate, 3,3'-dimethyl-4,4'-biphenyl
diisocyanate, 4,4'-diisocyanato-dicyclohexylmethane, and 2,4-toluene diisocyanate.
More preferred are 4,4'-diisocyanato-dicyclohexylmethane and 4,4'-diisocyanato-
diphenylmethane. Most preferred is 4,4'-diisocyanatodiphenylmethane.

Diisocyanates also include aliphatic and cycloaliphatic isocyanate
compounds, such as 1,6-hexamethylene-diisocyanate; ethylene diisocyanate; 1-
isocyanato-3,5,5-trimethyl-1-3-isocyanatomethylcyclohexane; 2,4- and 2,6-
hexahydrotoluenediisocyanate, as well as the corresponding isomeric mixtures;

4 4'- 2.2'- and 2,4'-dicyclohexyl-methanediisocyanate, as well as the
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unsaturated diol. This particular process is described

i n Kam enski (US 4,039,593, incorporated herein by
woebm@roasiae) . I n such processes, it i s possibl epco/uacde/035392

excess al kyl ene oxide and form short poly(al kyl ene

oxi de) chains at the ends of the polydiene. Such

materials are within the scope of this invention. The

aorgspgdiegisomenemixtsed Adsopi ,éftatranetﬂnglehm rRylenodizdocyanate

ol d|e y ically.contai rom4 to 24 cayrho and
Ehatarsh b itaent sRgnidt oSSRy rte B heoRed M orl e
&Hehad hs%@?arﬁl&ﬂ S QiF8 MR cyAAks! M@ég‘éﬁh‘te%@é& 18 mers, and

po ydi enes are pol ybut adi ene’ and pol yi sopr ene capped

mixtaergs thegged. Wi t h ethylene oxi de. These polydlenes have

at | east,. one nct|

et oA FireRSeb R LSRR S P Eh S by RlBipe el

&?&dtéhtsl % &@&tmlmﬁeﬁsmrtﬁn@fn@f ‘nshyt foredess @e cérDb Sprepdted by
nol e. The functi onal grou IS preferably hydr oxyl

sjmu\pse apdgionral s weredisaisyiniae TrEcpRpIST Epée%olvﬁu%m%ﬁ@es
64 PP 0.0 O MBS RB  ARb adgve. Te

polyerethians formify epetichctahyalieqaade indutlher i‘rwmhitlonmﬁth or without,
olydlene with an isocyanate and optionally a.chain

Beridivion of puitale cqsalutohas omld PromythedsAsiEn Of {FopHaalss with

ﬁ%&rgx 149 %hieP ﬁﬁicﬁ@ﬁ’dlkf ER&SpI& 6r 4 §5hPs: il’iérﬁthor%‘fech%e

re 1socyanates to Torma prepol'ynmer. The prepol yner
palyfmetitahes hasdaen describedhbyoMeasser(serol 8. Ehtgnths,864,ehld &lly,
AlterF?gdvel t he pol yuret hanes may be prepared by a
Bieporied b ion of all of the reactants. Typical
pol yurgé baeemalniosn Fn@ﬁﬂﬂf@ﬁe Jei @ kE&ertof Qfélﬁoﬁﬂuéﬁﬁmb bf the
from5,000 to 1, 000,000 g/nole, and nore prefera
present 20/°000n iscit it m@h@mr%ree elsmhe%teﬁfﬁf é@own il technology

T
fWaienThecmpbasidet iRodiymiet dranesind alceliolathe oesalting product is

Pol yur t hane Conference, PULot. Am 2001; and in
? :
alleg TRPU. Novel Ther nopl asti ¢ ol yur et hanesf or

Ad h eSiT}eshAR gxl@ﬁ@ér@ﬂfa@maﬁgg 8SddviBtheinve e &H@é&éﬂ%d by
June 2003, pp 1, each incorporated herein by

tveé er moce preﬁuaﬁyewar{phemmf grouns ehglucpfoglenlap@dams ‘active

Bt et e S SO aro B RREPaY R BeugRe e i,
8RhdAPABInoadokdiy RN Ehitied ARA¢DL. The term “active

hydrogen atoms” refers to hydrogen atoms that, because of their placement in a

molecule, display activity according to the Zerewitinoff test as described by
Kohler in J. Am. Chemical Soc., 49, 31-81 (1927).

The chain extenders may be aliphatic, cycloaliphatic, or aromatic and are
exemplified by diols, diamines, and aminoalcohols. Illustrative of the
difunctional chain extenders are ethylene glycol, diethylene glycol, propylene
glycol, dipropylene glycol, 1,3-propanediol, 1,3-butanediol, 1,4-butanediol, 1,5-
pentanediol and other pentane diols, 2-ethyl-1,3-hexanediol, 2-ethyl-1,6-

hexanediol, other 2-ethyl-hexanediols, 1,6-hexanediol and other hexanediols,
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Patent EP 0 994 919 Bl, each incorporated herein by
reference. As discussed in the |last two references,

woOher7igsinogenati on may be carried out by a var PerTgsei06/035392

est abl i shed processes, including hydrogenation in the
presence of catalysts as Raney Nickel, noble netals,
such as Elatlnunl sol ubl e transition netal catalysts

adei-trimethylprntera-hBydioks decagedlﬁlsmcgecmdm bspbaw] 755,

n el n

&nl%&r% avcg.\eaElt 1? heerg%ln‘lf‘ ld?éXClg%? }é‘ ?':'g%z ﬁe7blg())§%e gﬂ)c ks
MoMaﬁ@He&bydlaiexaﬁad@khe@mt gcﬂ-cysloﬁ@medxbsd A-bis@- S.
Pat ent 5,229, 464, _incqgrporated herein by reference.

bv@r@aswbwat)@zglaﬁ, Egtsrdiok ¢, Ns@eﬁhmleﬁra@@ém% N-msthydiser
?) n&fa-4 %og%lgﬁé&gﬁ&apg%ﬁ %Q{hgh&g 1t30c(1115§1'1n°0propane

ntlon’lnc e aronmati
diethyderdetnnaine aohhlens-@;éydimmtrresmmenaﬂ Grdiamdmes  Alfyghradof .

SR GRS o i o
E@l‘ubfé‘ﬁﬂo%rétﬁﬁﬂ@é |a§: l%'k)e erthe |chJ.uh extehdéiwRt IN'él‘dlﬁﬁction)il in

where R°s an al kyl ene, cycloal kyl ene, or aryl ene
geuh. Ammw@amm@&ndve me&acﬂq; betarofiot mssed th, etylopadiangs,
can be fouln ents. 4, 385, 133; 4,522,975; and
glofgl?eg@@o aWW ﬁn?gg?gpq acgarg}ng fully i ncorporat ed
her ei @diﬂmérﬁfr kN GRar Eaf efteRlr Biel feaemBY AR SdikmEleWwd @mino
but are not limted to
alcgholy ong@@y teéﬁg%py h@(mg‘ﬁ@ol@u@qmg@@@ not more than 400

1 | a

PASGNE A G, T lnll Pl L Y S T et B iR from
tirtisyayebvatieinclidsd nBpihplas 6fl:ﬂl11db]e8:hamaaxadnd¢rs are represented by the

Bl e SIS G Dy oM BE R 256 HA-{CH NG avhere
dh*ﬁ BBt Lnur Rt ehesg.ed are
Q@MI socyanat o- di cycl ohexyl nmet hane and

4 4 - di fissb opamennodhiaphextgideeisHahrbutanb diol (ibefase dad” ps“BDO”),

4. 4 - | h i i |
A e e L

CONPO W&, suithtsls cdin kx@n&@%ﬁféﬁﬂ@%ﬂﬁi@m@j’cﬁ)@waﬁﬂ%ﬁe glycol; 1,3-
et hyl ene dii socyanate

PERapedak d.shexanediel; hérh?yranp dimpl; wighylangelyrels pysaplipgioss
Xhesr 2, 4- and 2, 6-

Also suitable, are cyclic chain extenders which are generally diol, diamine or

amino alcohol compounds characterized by having a molecular weight of not more than
400 Daltons (or g/mole). In this context, by “cyclic” it is meant a ring structure, and
typical ring structures include, but are not limited to, the 5 to 8 member ring structures
with hydroxyl-alkyl branches. Examples of cyclic chain extender are represented by
the following formulae: HO-R-(ring)-R’-OH and HO-R~O-(ring)-O-R’-OH, where R
and R’ are one to five carbon alkyl chains, and each ring has 5 to 8 members,
preferably all carbons. In these examples, one or both of the terminal —OH’s can be
replaced with -NH,. Suitable cyclic chain extenders include cyclohexane dimethanol
(“CHDM™), hydroquinone bis-2-hydrxyethyl ether (HQEE).
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hexahydr ot ol uenedi i socyanate, as well as the
correspondi ng isoneric mxtures; 4,4'-, 2,2'- and

wa@2do7/dsaycl ohexyl - met hanedi i socyanate, as wel PC84IS2006/035392

t hecorrespondi ng i someric m xtures. Also,
1, 3-tetranet hyl ene xyl ene diisocyanate can be used

with the present invention. The isocyanate may be )
sel ecetiructuosh witgdityelohsogdimgtheno! W).eepreferred cyclic chain

| Soc@[’err gtr?e;%%segi?ég%ig a%ﬁ’lggn e%g&agggﬂg El?%gwc%hexane ring)-CHz-

pel.yur et hanes can be prepared by mxing all
| ngredi ents, at essentially the same tine_in

" one- dheehaipesieada(s) iy (ar) quyavogaté% H¥te &lwdgplzéttr@tbaw igg@mounts
ﬁgtgnﬁftngﬁl bglfth!: Q&eétﬁgro?%eestyeg‘iﬁh De tanPE&Hﬁ&ﬁéﬁFsr }Qrcﬁgl?e%lsamounts
W t rocesses béing-carrie e’ presence
of thediardraridnsoit segimenmddcﬂ theandexf s,ufﬁxptntdm atovadididod neschanical

The ﬁolyur t han { ﬁ%{reac on can take place in
BIAPRILCSy SUCH a3 BIOGRIUS $rengi wi t hout, the addition

of a ykLaRke& tﬁﬁfe%bbf%%sﬁl&%t of\‘kﬁi‘élll‘iiveﬂﬁ@ﬂ%? cbh@id BRI 875
of i socyanat es W th hydroxyl or other fuhctionality.
@cm’hb besent plafdrwiy fmin prePhweaightperofntihesereferably 4 to 18 weight

r tha een desc i bed by Masse (see U.S.
E éﬁt%éh% c@ﬂf?‘? (?nr? rporated herein). The

ot her Ifi@dsed; %ﬂ@ﬁhﬁﬁi sl bRGuita bEmdaEIRRS xyfuntfiénal or

pol yur et hanes of the present invention is at_|east one
mpwnmﬁménal opmipeAndsy eftepetermedh rhainstenpess, t may ho pegyto

N
butaﬁﬁld,epenltaloh;, givcbindxasoler Warenaned) @haheﬂippbr,s atdwgpically present in

oAb e #rg%ltt & SeHiSIR to h@rcRyet WOMbpiRe Satire reaction

ﬁﬂﬁﬁf&fe@cﬁlhé Wﬂﬁ%o@’ﬁ@etﬁéme%ﬁ@osﬂﬁﬁf erably two,

functional “groups,” each whi ch contains "active
hydr odris stelksownThdwee flihed mdhahrtgho i Gfrigpcyanate to total

f.ergbly i he f f, hyd i '
sy g Frbr ARt Pl el RS of e
ga@meyehhy&ﬁ@@@& Ridsiratleieise dverPydH eftsabORBeyahak.
ecause of their placenent in a nmol ecul e, display

act i viFoylineseorah melacylar wisighs (MR PolBIETS, plagingmaterials with 2

?‘%&g‘?&‘lgeg%@é }Jép Bh5 aferaeglrablé‘%o@\?éﬂ £ po§§iﬁle 8 AecortmSdate

starting materials with a range of functionality. For example, a polydiene with one

functional end could be used to cap both ends of a polyurethane, with the middle
portion consisting of repeating isocyanate-chain extender moieties. Polydienes with
more than two functional groups will form branched polymers. Although crosslinking
and gels can be a problem, if the degree of functionality is too high, this can usually be
controlled by process conditions. Such branched polymers will exhibit some
rheological characteristics that are desirable in some cases, such as high melt strength.
Optionally, catalysts that will promote or facilitate the formation of urethane
groups may be used in the formulation. Illustrative of useful catalysts are stannous

octanoate, dibutyltin dilaurate, stannous oleate, tetrabutyltin titanate, tributyltin
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The chain extenders may be aliphatic, cycloaliphatic,

or aromatic and are exenplified by diols, diam nes,
wana7agsnoal cohols. Illustrative of the di funcpComako0s/035392

chai n extenders are ethylene glycol, diethylene

gl ycol, propyl ene glycol, dipropylene glycol,

1, 3- propanedlol 1, 3-but anedi ol , 1, 4-butanediol, 1,5-
cllil@fi&@ @Sﬁﬂlﬂhap%ﬂ&naﬁeh&lfou@ﬁﬁt @ide, qbbtalssaum ox1de stannic chloride,

N2Né>{ Nyyﬁetf@g@él?ﬁgél,a&eg{ag!&dlgnngg dg'o&%ﬁ dd edl 8jethy?]t el%ﬁér 1,4-
dglz ?f g& ]8 Cﬁng zﬁxjébxgﬁﬁv{%leﬁ’?e@t aﬁﬁﬁiﬂwfﬁcl‘iﬂlfﬁés and bismuth

canedi ol s, bisphenol A, hydrogenated
cé}dbsmhem or heAnatalysﬁs oyheh obelk amddpmuy employed in catalytic amounts that

n‘@y gmgéﬁié%mo‘?ﬂ%/et Ly %%f am{fo&:veé (8) O\ﬁé%ht 1 ceglt and higher,
bkfeﬁ o%ﬁﬁf stal RAEFAK Y Jl%)éﬁlbﬁélfcﬁﬂﬁlg Egtediciol 204,

anolanlne N- et hyl i so yl am ne,
4 amArddai;m‘laﬂhmcﬁnmes n@yzzednsgﬁﬁorm@ %r%é propertles of the
e I}gﬁa ing ﬁ%ndéﬁg(l];? ié% erﬂ%%]e_ ﬁl%ldg@% imatrlg.]e rc]:griwen‘uonal amounts

Abir BB ine WG Rl En CioBEaRire] UgudllyonidRives af wsed toprovide
atons "are preferred. If thernoplastic or solub

spedifieidesited peepesties to dregrolyhipthanes SECR #3508 etiRgdagtspitfaviolet
ﬁlﬁ@ﬁ{)’f&g na:é S O Rhehid %@%rﬂg fnd rE‘ eWARA ATRrE RERL, they may be

St are ne mte ethylenedlanlne
B BOsTRAt1a 0 iniganés, batate ;gemqng/ll}emergaam streh a@dﬁ’!‘sﬁﬁllcycai@‘é@

saptoRgleat bEo /Al IS CHATUERPS VB By VI g e be added
tg%%g%ykgﬂﬂwﬁf Jtiegf not more than 400 Daltons (or

I's context, by "linear" it is nmeant th
no brIaraqhefegeﬂ eobodisrent af the savenbon.itee polrwgthepe is formed from a

Igiiy ({{E‘_@e Cfl Bf%%%%h%aggt eﬁ@h aé aln'_%tte?@% aﬁd @ﬁ?eré@&a?ﬁ%ﬁfé chain
Qadider. RNshotiMed 66@hienOithe pUlwtiene’ dlol—besedl polyosthiape &

nunber from1l to 50 A first, commn chain extender is
hydtogsuetgde di ol ("butane di ol" or "BDO'), and is

repr elsﬁe nﬁ]%ﬂepé/r{ﬁgﬁmfeﬂllh 1Jn‘3rcﬁ'61| i@ forfet EdntEb

her -sus e C tenders i nclude eth yene
&bN&Qiavn@ detot oyl @rlﬁ)ngj @m:lan:fembly- hayingohiecti¢asbons. As discussed

6- hexag}a(ijl ol ; & i.ol; trie ef )
@qovgotﬁgqc 1913ﬁ§§nc( ! @8? i&he an isoprene, an ty%w?tf]&%lé'lgﬁ s’
include polybutadiene and polyisoprene, and hydro genated polybutadiene and
hydrogenated polyisoprene. In a preferred embodiment, these polydienes have at
least one, and more preferably at least two, hydroxyl groups in the molecule, and
typically have a number-average molecular weight from 500 to 10,000 g/mole,
and more preferably from 1,000 to 5,000 g/mole, and even more preferably from
1,500 to 3,000 g/mole. Preferably, the polydiene diol is a polybutadiene diol or a
polyisoprene diol, and more preferably a polybutadiene diol.
In another embodiment, the polydiene diol-based polyurethane is formed

from a composition comprising 15 to 40 weight percent of diisocyanate, 50 to 75

weight percent of a polydiene diol, and 5 to 15 weight percent of a chain extender.
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Al so suitable, are cyclic chain extenders which are
generally diol, diam ne or am no al cohol conpounds

woheo7actiari zed by having a nol ecul ar wei ght of PODIUSRWEB35392

than 400 Daltons (or g/nmole). In this context, by
"cyclic" it is meant a ring structure, and typical
ring structures include, but are not limted to, the 5

{ma mbodiment, ¢he palydicesdinl it nojxbutadjsne dialyr 2

a | es. of ;cycliec . chaln ext.ender. ar

BRRFEDERe Pt SR et 355 el R e 01”1 & et
eabBdinidnt ghe Risohratds b@ai%n@‘ti(crd'u@@éyaﬁhta' an@‘rho ferally
and R are one to five carbon al chai_ns, each
Aidnylivheayinatlpng dijseryapaie. By ytas ea}hodw%dh@; chaip

n
pRERG i AR ERic O, Blaitfc t%ﬁéﬁ%ﬂ%ﬁh ApliopHlol s
mﬁﬁaﬂm&ag’embl&dﬂm&ymgm&mﬁeom h@O@(ﬁg/n&olé aOHDMYS |

‘fg?onﬁrﬂ%f’ %% Ogédr 3 S%qu‘qg&;% %@q%\%m 1,500 to

@r(ﬁ)f)eg%%ﬁ CYf M&h&@%ﬂ%dﬁﬁéﬁ Wﬁ@F lylifené &R %@%Qéfm&éﬂe

I'ow ng formul a: (cyc Pexane ri ng)
Tﬂn enqihfal emtwdinendshé @)ﬂydgn(: diad js hydc@gep@ﬂeét &danathes t he

ol yyr et hane i,n,.ano sdet h | ecti f

PR R AR oo BaRIo D! B R eRed e et amount o

of th@h@g)bﬂru?élﬁm‘é%ﬁn poReTRAtR iBchtiB Qompeaomsithiy dredih a
e

rovi good nechani cal propertles such as nodul us
&ﬂ@l tr@afm of WemeRoTe EIbodBNSNY e deserabeddiPpdRI t i ons of
this invention may contain from2 to 25 wei ght
percent, preferably from3 to 20 wei ght percent, nore
ApfiRadbhy 4 to 18 wei ght percent of the chain
:)r(rt)ﬁﬂt re&gr%%ﬁggg,%qu f|1$‘{%§?.lgg)$ g%li?e ){giarlcr:]aqc!:(!l %lto pau'tsI Ishee‘cs or other

TRNAGT ﬁ%&fﬂ&ﬁl‘eoﬂﬁhg 23, th@ﬁﬁ%r&ﬁ%”@ﬂend%ﬁﬁ%{blow molding,

st oppers, " be used to control nolecdl ar ‘
ifbdrisg oa inj acélooﬁncsldmg pProEsR Ehax@pmoslems ef thereompopxanm kcan be fed

d.h '
3 BB s PR BRCirStoc O LS R mtagndto i e Ppiass can be
Fed dip@tIgaRto thy preRéss Rbuipthedt, BEIHCANH codYertiBl @Rtruddr, SUBR that the
entire reaction mxture |l eading to the poI urethane

compesitien srformed indhqaxtruding fermefarming calRpdariag, blawimelding,
%a{mm% I?)‘f‘ 11{] Q(Iﬂoﬁ n%ldin%%?é’c%@ét Phd é?)rﬂp%tsﬁ%ons also may be blended with

another polymer prior to fabrication of an article. Such blending may occur by any of a

variety of conventional techniques, one of which is dry blending of pellets of the
thermoplastic polyolefin composition with pellets of another polymer.

A partial, far from exhaustive, listing of articles that can be fabricated from the
compositions of the invention, includes automobile body parts, such as instrument
panels, instrument panel skins, instrument panel foam, bumper fascia, body side
moldings, interior pillars, exterior trim, interior trim, weather stripping, air dams, air
ducts, and wheel covers. The compositions may also be used in non-automotive
applications, such as polymer films, polymer sheets, foams, tubing, fibers, and

coatings.  Additional non-automotive articles include trash cans, storage or packaging
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functional group determ nes the nunber average
nmol ecul ar wei ght (M) of the polyner. In sone cases it

woOoassinabl e to use a very slight excess of PCT/US2006/035392

i socyanate. For |inear, high nolecular weight (M)

pol yners, starting materials wth 2 functional groups
per chain are desirable. However, it is possible to
setainensdlave fomatutd sigphen webibang lawn mower, garglen dbse, and other

functionality. B For..ex | e ol ydi ene with one

iR PR B B AP i, BBt BD Tt detibolf cart pars
RelityaatdaRe oy divaker ikt ParedfRtPEd: ah® Borbe st mB@rials, such as for
repeating i socyanate-chai n extender noieties.

Paildiag eprstrugiiethandoenituraeonsitactiamn ciiesampogitianpande ysed in
‘ =g e
e T A e

caobdugh in fdbirisatidconspomehty olf footwedry ich as ubly sgleothesare injection
condi tions. Such branched polyners will exhibjt s
m%fqudzjicegnpr%ﬁlapaeqlé%ép BT 3 igagi AR
GSRER inmy QH?] aﬁtepécFFc %Gneﬁﬁsf %Qﬁiﬁed £R5A 0081 Laily augment this list
catal ysts that w pronote or facilitate the

faothoat wrolne ekparmeddetiva. gr oups nmay be used in the
formulation.. I].lustrative of useful. catalysts are.

St ann e ORrRAEER Shb IR SaPTsls P E IR gL o least one
eb@pbont bethe a1y IstfbAndd fremahSnventiv O bdnpdsitish) bad iwlerein the
cobalt naphthenate, dibutyltin oxide, potassium oxide,.
grtighmis enasls byrancarusignBNEEES, an injection molding process, a calendaring

-tetranmst hyl »1 . 3- bhut Yoy . .
Iroscte%_, ?&e}@lafonﬂélt ;ﬁ§ eg%%ﬁ%b@%&ﬁldlgg I%)1(‘eorc,essl ,Iﬂ a further embodiment,
d?eaeafa&lb tys ﬁ@:l[-autamz»liog bigioR; Eﬁriﬁmigvab@hpéﬁﬁ(ﬁs,can be
al um num chel at es. an i smut car bopat.es. The, .
frmed oypreamplees to g?f@ﬂ thepnetgrm @ﬁﬁheay"ége frpyentive
%%@béiﬁb&s Iﬁgsp?ﬂgé\g? irﬁ@&ioﬁ?ﬂol&éﬂQmerﬁ ﬁg%&iog%olﬂﬁi &EEles. In one

percent, an to 2 weight percént, and higher,
leabedinmmt, tshzatile thermafopmintg il ipjettyur moldad ésnfiperatioreg are from

i ients. Additionally, additives may be used to
ki S Elie

properties of the pol yurethane of this

| nventrh gibthAdMBddnaentBYarBEle igislovidied, whertiAgt least one component
conventional amounts as al r,eadépknown in the art and
al

lof theraatiale eompiisesiel i gemnprising ableast gse lnyenfopned fige an inventive
SRl ol EAMARAEN Sl ol UGS XHEALEABES. SHSD ancier
\wEbedimdnlt i thk axticled s ageamal lamdnated dheets . In Wierthdriehibedsnemt, ehe
used, they may be either organic or inorganic, but are

GEHs jélairiPn'r%’_@%WecargﬂEh as clay, talc, calcium
;laggg rl‘*‘g% ﬁéegf %%t%t&?)iﬂhbagﬁhéﬁﬁifngg@ gglglggsiﬁgﬁy I NERVEMETA By have a
melt index, I, less than, or equal to, 2 g/10 min (190°C/2.16 kg), a density less than 1.0
g/ce, and contain from 25 to 75 weight percent, based on the total weight of the
composition, of the ethylene/a-olefin interpolymer. Also, it is preferred that the
polydiene diol-based polyurethane have a NCO/OH ratio from 0.90 to 1.10, preferably
from 0.95 to 1.05, and more preferably from 0.98 to 1.03.

For injection molding applications, the compositions of the invention may have

amelt index, I, from 2 to 30 g/10 min (190°C/2.16 kg), a density less than 0.91 g/cc,
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to inmpart certain properties. In a preferred
enbodi nent of the invention, the polyurethane is

woaoomad3ffirom a pol ydi ene di ol, an isocyanate aRdTAS2006/035392

chain extender, and preferably an aliphatic chain

extender. |In another enbodi nent, the pol ydi ene

di ol - based pol yurethane is hydrogenated. In a further

end octitapftom 2heo %Wyighep@cmt;based; ot thertetd! Weight of the composition,

t.ed,di enes ha 4 to 24 car.bon
67 PR bR Here A s BREPEREnalEE nolygisps diok-based
¥ Biutsthandihghes NaB/OMIRB U@ 09080 aNd, hRERAKH Eronf0.Y5 to 1.05,
p@$|0a| pal ydi enes i ncl ude polybutad|ene and

ospprctssebly g %Q&ft@@@ﬁat ed pol ybut adi ene and
h
ydr O%Pﬁi;og\ﬁgﬁ@léﬁ%a}%kgﬁs i tc&gﬁ&s‘?ﬂ&{s Go?‘?he S AENy have a

t hese
piedf iedad) [y 1e3k tHaﬁax&teqhu\Kxo, hydoaxinl (190°04N$6 kg), b ldensity less than 1.0

S Sl Bl
REAHEEGAN Yof i hyhe RN o}e?anQ%Q)l%gplﬁso ad fp?érfgrgT

preferably from™, 500 to 3 mol e. Pre
polyditine dﬁ)ld:lasﬂd pcéymeqhamw]lmybadﬂ@@é)ﬁlrmio fromd).90 to 1 10 preferably

gl OSPRY T8, Bl e, FOP RS oy ene. ol - based

pol yurra} bBginkng AR pliéAha O 128 of HERAVEHiBA may h
15 to 40 \/\Ellght gfercen?lof di i sof:eg/hg%daste go to 75 R ey ave

wangihindpe s drpm bt & SO mii @A G2 db kehndlegsityolessathowd §Are/ce,
t%.ﬁ& &)n mg‘fon? 2§ of W%gh? ngrg?nt ths&y I)rliI lEhqutral Yvn%%j AFERE composition,

adrene
%] tnel alo;ﬂer&rftﬁommlmte@@dymae ang@ tid 1% prﬁelaedomhwael pal@-dgne diol-based
diol. In a further enbodi nent, the diisqcyanate

@Pbﬁ%ﬁtﬁl@edﬁ%EW&P&M@&P%@&Q B leprghirgply from 035% 105,
cyanate. In yet a further
éﬂégg?%gﬁ§?m?ggbﬁﬁg?ﬁ@gg?gnder is an aliphatic diol.

I'n anot her embodi nent, the polydiene diol has a
r[betr-average nol ecul ar weight from500 to 10, 000
O%and nmore preferably from 1,000 to 5,000

g/ ol Q&nyﬁrﬁ%e@iéﬁﬁaﬁgk{ RcREERRERDINKIIELA alBRGdR tid 18RLr value
g/ mol e. "I n anot her enbodi ment, the pol ydiene diol is

AOf HipcipRYRlNG . increrammét afameamijoptiorsied that Fergis|aysgpasaion of at
(iléa%{ Mosurﬁ%q) R}%%H%? ?OWArnvaﬁl%%H %y higher value. As an example, if it is

stated that a compositional, physical or other property, such as, for example, molecular

weight, viscosity, melt index, is from 100 to 1,000, it is intended that all individual
values, such as 100, 101, 102, etc., and sub ranges, such as 100 to 144, 155 to 170, 197
to 200, etc., are expressly enumerated in this specification. For ranges containing
values which are less than one, or containing fractional numbers greater than one (e.g.,
1.1, 1.5, etc.), one unit is considered to be 0.0001, 0.001, 0.01 or 0.1, as appropriate.
For ranges containing single digit numbers less than ten (e.g., 1 to 5), one unit is
typically considered to be 0.1. These are only examples of what is specifically
intended, and all possible combinations of numerical values between the lowest value

and the highest value enumerated, are to be considered to be expressly stated in this
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enbodi nent, the polydiene diol is partially
hydr ogenat ed. The pol yur et hane conponent of the

wOonvEBsne conpositions rmay contain a comnbi nat POT/US2006/035392

two or nore enbodi ments as descri bed herein.

Applications The conpositions of this invention can be
fabricated into parts, sheets or other article of
applidetion.uNamerisilngnges taesdaen seaied, asrbisqwsfedheiaby in reference to

| i | .mol.ding.. f i i Nj i )
FRIGRASE ohfeculir S R sk SR A Oherb €Kity percont
lBembesnéQ ntBef¥fRaARS atirhdi@rth® t@mohotes, ardl othérpréperties.

preferred enpodi ment, the copponents can be fed |

di r ecthbg tera ‘Gangpn gihyleag/s-efin enelymsyc s gegdderein, is defined as
1ing. i L] F _

FORETA B pPR YR o pOHElN, ARl 1or8S 1 ODRAL K iErpolymers n

let ek the cdinngomédg)ris/ag ratdonty eddtiinnedabag tig potyaneshain. The

The copppsitions al sp m e bl ended with anqther .
wrgfﬁ_@fﬁ%ﬂfz aﬂe@slw%??gaéﬁygwezof-ofé%flam@wef@er% fiised herein,
bLRRAGb APolNer F5HHEd H£dm ?ﬁéﬁoﬁﬁn&ﬁlﬂ‘ﬁgeﬁfd t2h SPQRYE F&Eﬂc@f?@fkthylene

t echni ques, one of whi I's dry"blfending of pelfets 0
mmonteec mops. altolepgednyageas hased op dlsd toiad mokdstdf pobyinharizable
of anot her polyner. A partial, far from exhaustive,
II]?C%}OPWQS'of articles that can be fabricated fromthe
conmpogihe it@as < lydiéiRe disMsRtd polyulelifahtd Qs usdiRpaR) refers to a
body parts, such as instrunent panels, instrunment
pakyareteagepolymes forngde it Pahieim & pelydicpadisdr f asci a,

body _siydGer Ll 098enaliDh, 854 owl 1AL S, SALELI Gk B in
interior tri nm - we FRer st pping, alr danms, ai'r ducts,

acfdrenberl the hydgenafibe (eactivasifthydrogenwyithallisne peoupspef double
non- aut o plicati sfuch as polynmer fi

Of | ns, films,
F?SPWPth%‘lei’/‘g}’gg’é%ﬁ@;aﬁg gislﬁgjf? e’f'qnﬁ%f%t, e dingl %%Oigﬁlgge_d) product.
Adistd 98R1n, BReAY s ge‘ﬁﬁt_i&?’tﬂeﬁ:lr th@EbH %tetﬂpg%eﬁ&% of all

storage or packagi ngcontainers, lawn furhitu rips
dine guatbbs apds) aniine neweomplyte jeimodenstion @nproairhately gasatierthan 95

appl i anc t refrigerator,gaskets, recreational ..
A BREETPRLL SpupiF boadt Wb Lo BRI e oilo BE e Fartia
h9MogeNioal” #hdéd hdraiht .in tefolenaio ANVreRRAsidehdtIN, and the
materials, such as for building construction and
fiimehprodyd, bath &t whichiagignifipaat epapedppnrexisiatdy stsatey thag 5 mole
[ fi [ ' . i Ny LOOf i S.
L e SR e
fabri dliitergn tomporieinh,s asisddirsinpincludeschmagunernif maseaiabs which
that .are inject.i.on . .

comprise the composition, as well as reaction products and decomposition products
formed from the materials of the composition.

The term "polymer," as used herein, refers to a polymeric compound prepared
by polymerizing monomers, whether of the same or a different type. The generic term
polymer thus embraces the term homopolymer, usually employed to refer to polymers
prepared from only one type of monomer, and the term interpolymer as defined
hereinafter.

The term "interpolymer," as used herein, refers to polymers prepared by the

polymerization of at least two different types of monomers. The generic term
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nol ded or conpression nol ded, and particularly used in
an industrial work boot, and used in inner and outer

weab@/epirponent s. A skilled artisan can readi | pCaugnm®en35392

this list wthout undue experinmentation. In one

enbodi ment of the invention, an article is provided,
wherein at | east one conponent of the article is

imﬂrpdpimer s inelidey eondlyreersouspaly einployeditooreddn e polsimerseprepared

PR g Rages o oot GO PR Ebered P BR b owo

&E@%ﬁ@pegafﬁomrﬁwsml ding process. In a further
enbodi nent, the article is a non-autonotive artijcle.

The i Roeisrmy &bleahiaspelyares bload. v vserhareinomsute bigad of two or
}n%%g Fhfisrs! ¢ %u&% Eie]ﬁqg gﬁaggérgfﬁ;pggott Bt %ﬁ%ﬁ% gagﬁ Pﬂ:}{& M % may

hatj tﬁqﬂmw}sepm’aﬁ:dd Satli b olepd mdyrorangy oriontaintoie,or sdré dtunein
thernnfornln% and |n ection nol ded tenperatures fre .
odIERBI0nE 2 getstpined iﬁi%ﬁ%n%w B MERECITOSFORY, {1l sgattering,

%-?ethé eég%g?ana\’a&l@l%@ s kS&sd irPRE agOMPONENt of the

rises a n1 conprising at |east one
| ayer formed froman inventive conposition. In yet a

ﬁurfger anbodinent, the article is a coated fabric. In
t r enbodi nent, the article is a foaned
| am ngkedtyShREeterinined if WEddp@ance Waadh SNt D79160,aVtthed B.

is a non-autonotive article. For sheet extrusion

appl i 6%ass wvas dﬁil@emmdrm@qcprdange with e YAy 2 7-@h fvdjulti-Angle

I d
Es%ﬁf: Tg‘%ﬂ‘}tﬁrl i fge):(ckto)measm Ztl:]l% IBQ ﬁ%reé’ élo?ﬂ u]?i .hL{ gdlr%ctgé &IQ‘ZO the
aRthedaotfatdoifthosrtRklet shetbinpat @@1 tegresscant the bﬁ‘aaetédd@ht ze

total weight of the conposition, of the
Beasrechih Oéleé'ﬂcﬁlYnterpol ymer. Also, it is preferred

e OB 170t G AL SHIEDI P18 Gron O
RIS NS SR S8 S

I‘r;égsdr&i’ @sriltl R@T[WD g4 Gmhﬁloh@@%:/ 163.kgf "I‘Pl@‘n%tafn@n 30, refers
10 mn ( 90C/ 2.16 kg), a density less than O.

gf £ mehrinlexpint & il(innﬁm aneadtretl asing AN HD- ID&—Gé,rffqndhtameH)OT/zl 6
gn the total weight of the conposition, of the
hyl ene/a-olefminterpolymer. Also, it is preferred

that  DigeRRlo Gcgifng CalorRR3§IDSC) - A TA Instruments 2920 Modulated
DSC Instrument was used in an un-modulated mode to define the relative percent
crystallinity and to monitor the Tc, Tg and Tm characteristics of each polymer or
compound. The heat-cool-heat method, using nitrogen purge, was run on a sample of
9-10 mg.

The thermal behavior of the sample was investigated with the following
temperature profile. The sample was rapidly heated to 180°C and held isothermal for 3
minutes in order to remove any previous thermal history. The sample was then cooled
to -40°C at 10 °C/min cooling rate, and was held at -40°C for 3 minutes. The sample
was then heated to 150°C at 10°C/min heating rate. The cooling and second heating

curves were recorded.
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pol yur et hane have aNCO' OH ratio from0.90 to 1. 10,
preferably fromO0.95 to 1.05, and nore preferably from

wO0.208/08m11. 03. For bl ow nol di ng applications, PO®US2006/035392

conpositions of the invention may have a nelt index, |
, less than, or equal to, 2 g/10 m n (190C/ 2. 16 kg), a
density Iess than 1.0 g/cc, and contain from25 to 75
wei ghiltipesterentile hengi and etdmgamcm atlbrealsi wire meRsurpdaccording to

SSTEDb: s merul Rt ERDBNYE ekt 1 B CRAULROS tpe
Ilsgp?égllh%gane have aNCO'CH ratio from0.90 to 1. 10,

rably from0.95 to 1.05, and nore preferably from
o 98 $wiate GBsioRovasaneseied ik povgrdasesmvith FINC 2306 (LI 86)-hArcotec

t f.th i .
{65 THA e 55, iy TS D BBy Ep Sl et b ittt i
YaB8ss 1108 Go 88 nIN/EL , TRV O RirtatFobmasmp&atuee AR3AEI ght

percent, based on the total weight of the co sitia
of t hehest Wﬂ@ﬁépmﬁ@ﬁ viere meRupsl drserdingnlogyd rﬁ% 005 The

er
N
ge]?5 I_K/I@_ltler&ﬁﬁln \awinmu&dm:nesélemﬁ IpplyimerseafpR8 oh @ thtﬁ@'t Rheotens
i nitions n [ [ h
Pricrragstis of U Gea e hrp Ehe S oM LTSGR aRE iggayhect
WtlcHull 'ar}nblﬂﬁlrs%ﬁﬁﬁ? E}?mﬂ:fed%?n 5 Bhgditlad aey hdeshnb ARl vel A9 € The

IS a separatlon (0] [ east two units between any
Wheas amahumpahmth ra)balangh’ermmlltﬁethe Misesanesprasepiféhe melt pg the

Wﬁ%%t%g"{cggr ahh%‘g’ﬁg e I@i} ﬁ? td a%sh?égaé%a il s\%r\ean& ﬂJ&)Eure The force

1 164ASihE YirardtBik takleA @8 ¥he thélt fehﬁiﬂh hQ&rMNeimt&&QcND tis
i ntended that all individual values, such as 100, 10

102, BRAVo. &Vido)stas detamgénsd by examining samples ysing meks sheolpgy
[1 qu&%7ont : Ca?ﬁxe\‘ﬁég ientfiE IEXPARTE oA cﬁl@ﬂé@ﬂrﬁ*e%{%efrps Ex ﬁmsmn

IS speC| on or rén €s contal ni ng val ues

systeﬂlF&ﬁmhhameemnc@ spemmmaten (DMISHr Abe sanples warexpsined at
gr eat er. t han, one

NS> geipg dhe dyngr %ﬁﬁﬂmcy éfeinds & ml?@?eted?%?nﬁﬁmter parallel
ﬁﬂfér ﬁ’)&ﬁfe?%ﬁth Pk ?&lg ertﬁ%r!stt@iﬂ"ﬂafhgoﬁH"/ﬂ dh@aslbgillatory rate that is

unbers | ess than O, 5), one unit is
incpdnoanitdlly iocnesseddromal 0tldo kj 0 md_[sec,'nﬁgg datgeingniajen for each decade
of l%né)le%gy analyzegt Eagh p e Eel zé‘llr Il)éilets or bale) is compression molded into
3 inch (1.18 centimeter (cm)) plaques % inch (0.049 cm) thick at 20,000 psi (137.9
megapascals (MPa)) pressure for 1 minute at 180°C. The plaques are quenched and
cooled (over a period of 1 minute) to room temperature. A 25 mm plaque is cut from
the center portion of the larger plaque. These 25 mm diameter aliquots are then inserted
into the ARES at 190°C, and allowed to equilibrate for five minutes prior to initiation
of testing. The samples are maintained in a nitrogen environment throughout the
analyses to minimize oxidative degradation. Data reduction and manipulation are

accomplished by the ARES2/A5:RSI Orchestrator Windows 95 based software

package. RR measures the ratio of the viscosity versus shear rate curve.
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i ntended, and all possible conbinations of nunerica
val ues between the | owest val ue and the highest val ue

wenwmsatied, are to be considered to be expresBLy/US2006/035392

stated in thisapplication. Numerical ranges have been
recited, as discussed herein, in reference to nelt

i ndex, nnlecular wei ght dlstrlbutlon (MnM Mn), percent
cr yStIﬁﬂefpdDyrhM,MQ@ieg/éﬂtscdsﬁmMM hidndid25YE) wesrbeasured in

S o ETEOSTL 300 805 R PPEI ST TS
4%' sﬂvp Iﬁigé et Ased &R th MW end@fHe RI0 i &IcBfdRAGEWHR the

refers to ethyl ene-based interpolyners
fonnu]zh ipedvidedeaboveroM e fetsio MQDJaErYeL&rafhE@tﬂrmiSsM?@ft?Mt\éaCOSHY

PO LU ShaL Tk 2 Lt sy Digss o

Ti&esqscféﬁfe?ér s a MRfn€4ro MV 2000dhstidsient.or med from

predom nantly (greater than 50 nple percent) eth
rmnonfarm@remlm: tOSt e Kasiodogyamedified.gabstantidly ggl-Gke }l’?é‘%?ﬁf‘%ﬂc

P oL bSPTIR TG gpL il ot

ers to a
%@hyur$ahane polyner f or ned, |n part froma polydiene
(e} e term _ "hydrogenation," is known.i
and g B (S et LhariBe g B polyma ity ot a

%\ég&'gg ;3&79 ljle ou%‘f &i@gﬁﬂg@ }{f{%@i‘%éwﬂ‘y W Pedkik@ARh shear rate. For

roups n the "pol ydi ene diol, and
¢thylemne/slpheokefiadEAQ) tpblaznﬁarmal co@hqzmmgl&iattg@)texppqy@m is 190°C.

As h
ROHPRE OB PE BPesiie e RS e b el et

{éﬁ?p & Rk Bh& Disth AgeRt @ 0(1aRBTae pefBdcohd (1gd/sed) @ 100 rad/sec
mol e percent) of the double bonds, wthi

qmnl ‘c}idi%?(é wiider a nitthgen AMYSPISas: SRR ard)y@a@gcemgq aglfq:apspggtrometer

FERl PSS a0 B s, Y o i oo

ﬁﬂeg‘pblfy{r@am%scfuri:@mgo 1§J1a@fpasl difxg ket “gplojy nereddcesityt 100 Sadfescd
percen 0 e dou h

ol Mgkt tmae bRy aaRe Btemyise DRR T GRUESOREOR » as
He%?‘iile@&&f‘s' @), 'lﬂé”als&‘éﬁ $nd rﬂbﬁgntﬁﬁmeﬁt df&ilﬁilyrﬁér&nelw&ttﬁiaed from a

rise the conposition, as well as reaction produgts
amillaiy closopesértdioat qocromsllamt @emm 3Brresiprogel seeqnss |($|Cs) While
Qsit ]

R SOTPER e ey b R SNEE R p BBt o i

at a rate of 0.24 centimeters per second per second (cm/sec?), from an initial speed of 1
cm/sec. The molten filament is preferably generated by heating 10 grams (g) of a
polymer that is packed into a barrel of an Instron capillary rheometer, equilibrating the
polymer at 190°C for five minutes (min), and then extruding the polymer at a piston
speed of 2.54 cm/min through a capillary die with a diameter of 0.21 cm and a length of
4.19 cm. The tensile force is preferably measured with a Goettfert Rheotens that is
located, so that the nip rollers are 10 cm directly below a point at which the filament
exits the capillary die.

Solidification temperature (ST), as used herein, is the temperature of the highest

temperature peak endotherm, measured during cooling (in °C), with a differential
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by pol ynerizi ng nononers, whether of the sanme or a
different type. The generic term polyner thus enbraces
woOheo7r0as1v honopol yner, usual ly enpl oyed to ref BCTUS2006/035392
pol ymers prepared fromonly one type of nononer, and
the terminterpol ynmer as defined hereinafter. The term
"interpolyner," as used herein, refers to polyners
sdah@ipa rc@l@nmetdﬂ@sp:gu,l syicieas thatt sobhby T Adinstreaetts, i, as the polymer
di fferent types

istfptrhented @b arsiref ?Q ﬁﬂ’glff‘% f%‘éﬁ% 8’6‘?1’&?%%811’3&%‘%1 I
g[@*ﬁ%%%ftz@od@ftﬁén doB1RGk ¥ HRE SF M‘Qﬁﬁﬁ@ﬂ) £ fe@ipetan@e of -30°C, and

erent typés of nononers, and YyIer s E@ epar ed
tHen aypicallyerehdrdenl atwoatdiof fl 87@mtin tq/@temnﬁ}ra%wé PE The

tae [J | BQ%?%?‘?I%’[%%};;élr?g\Fé ?@%’IF S nge'd }g?éslﬁ us ﬁgalt &f‘e&ﬁmemt
vﬁﬁﬁ% DAL Sahasich BalySHQiTVEA eﬁ‘ﬁdaﬂiﬁ&ypmbe penetrates akspec1men

e separated. Such | en or may n?hpiontaln
hameg erthinkyress dﬁﬁm te torgp mﬂélmeé‘?fﬁ 6r%) o dath & B BECTPRGHFFS

nsn1 ect r ki, gh ce is
e f 35 SRRl TR S PR SRR N HRRR s ThTA SRATREELTED for
aﬁé?%dtﬁ@ﬁ rbMawaardﬂiemasumhtmqfﬂaumﬁmdumd@ﬂmsnﬂﬂ
ASTM D792- 00 th od B. 0SS Wwa %ﬁtern1ned in
chunbaradiree topnerrtNs T\Iampsd 572 e 0 {4 Angl e 268
Ref | e eethel @PScitly or
nghﬁ&kqg@%regf %gﬂhgﬁggg%g?ﬁggR§U?gace of thég@ 4
beXtnplckeibng liméttheipresdnt Gvedégr.ees, and the refl ected
I'ight is neasured photo electrically. Melt i ndex, |
in g/10 m n, neasured using ASTM D- 123 8-04 (version
O, Condition 190C/ 2.16 kg. The notation "li o" refers
to a nelt index, in g/10 mn, nmeasured using ASTM
D 1238-04, Condition 190C/ 10.0 kg. The notation "I2i"
refers to a nelt index, in g/10 mn, nmeasured using
ASTM D-1238- 04, Condition 190C/21.6 kg. Differentia
Scanning Calorinmeter (DSC) - A TA Instrunents 2920
Modul at ed DSC | nstrunent was used i n an un-nodul at ed
node to define the relative percent
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crystallinity and to nonitor the Tc, Tg and Tm
characteristics of each polyner or conpound. The

woead7/esial - heat net hod, using nitrogen purge, RaT/USHV6/035392

on a sanple of 9-10 ng. The thermal behavior of the
sanpl e was investigated with the follow ng tenperature
profile. The sanple was rapidly heated to 180C and
PEPHRIMENTAIEXAMPLBSM nutes in order to renove any

reviQus thermal history. The sanple was then cool ed
§@‘1192%@—1'§t 10 U mn cooling rate, and was held at -40C

for 3rid ﬁggﬁﬁlenameoﬁm&lswuétémmmd to 150C at

10C¢/ mn ting rate. The cooling and second heating )
cur veENR&6 ¢or e 0r)dsl a tindomedthyleredoitere- b copnigmer, andiis described

el.on L on._at re red according to ASTM
3’@@%%@%%%—B@ﬁ@%ﬂ%?ﬁwgl-perfor med at 23 OC on

di e- cupURS 3Ba polpButhMePE6I-HRES Rlol fiaee, waR 8 idemsitydsss than 1.0
measured i n accordance with DI 3364 1986%. Ar cot ec

gleata ThRE-30R¢ candsewwitening oping pE99ICui HRU 8p haw$? weight percent hard

surfa ' I ' Py §
A N S T AL )
Sheet Cbmpdsitioss Pampzsidvesxcetient iia suluesinamunyadismgtot 0
ASTM D2240-05. The tensile properties re determne
Gemppstion3 (o wamd &?EdTW)s%ndr@QWﬂmr@@%sef%? EE&%%S{
I if] RRINAEEL] BRORIESIRSE. Th
B AR R R B0 ARn OO BR PR RATEUAS. e
Shrepisétitmsidid catmpoweda odmpatibilceunt er rot ati ng wheel s
which pull a nolten strand extruded froma capillary
die at a constant velocity. The wheels are equi pped
PhIE 28 ARANFIIRRNAd PRGHIR (hiBuSth [@&3}%& essaeyf the
melt as the wheel s accel erate. The eel s are all owed
to_accelerate until strand rupture. The force to break
t he strand Cempasktem as the nelt ltensio2in 3 4

centi Newt ons ENR§6 RR (VO.! [/ VIsH) WwasS0det er @5%ed [byl00%
exjam ni ng BPUPS @9 M ng nel t| rhewl ogy 3086hni qIEss gn a0
Rheomet ri C TeRsiRNMP4 C, TNnC. .| ARED ( dvanced Rheongtrs4£o
(EEPE\nSi E,nm%ﬁee, ) redygpam c rre_chanll c?l ,EBECt ronet er
D). e TP WeT e EXanrn dl | 19 USTT e
dyna)rri c fre%é%ﬂ%gdrfaoq. and 25 :Iln&19l i et QFQ(mrr) %i arret 3ézr'3
p all ef)I‘OSS achnin i 1rection
ary Elongation 125 100 145 750
machine direction
Elongation 130 105 130 760
cross machine direction
Die C tear, ibf/inch 80 67.3 58 77.8
% Gloss, 60 degrees 3.1 6.4 61.4 104
Surface Tension, dynes/cm 44 46 41 28
DSC, Tc 79.85 79.75 79.26 78.3
DSC, Tm 92.73 93.15 92.73 93
DSC, % crystallinity 14.09 11.87 7.551 29
Density, g/cc 09185 | 0.9415 | 0.9649 | 0.901
I (190°C/2.16 hg) 0.89 4.481 11.509 <0.5
I;0 (190°C/10.0 kg) 11.01 33.65 78.68 3.9
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plate fixtures with a 2 mmgap. Wth a strain rate of
8% and an oscillatory rate that is increnentally

woner@asked from 0.1 to 100 rad/sec, five data poTmS2006/035392

taken for each decade of frequency anal yzed. Each
sanple (either pellets or bale) is conpression nol ded
into 3 inch 4(41..18 centinmeter (cm) plaques 1A inch
Representaiiye Blanding avd Shead Goirpgpn (137. 9 negapascal s

VP f L . The.ol :
o e o R
i ANRS8 6 &’h@tmnlﬂ? bfkrr]lﬂ&ll ﬂﬁm@dew&hérﬁcdix%ouhﬂﬁzméﬁélﬁhomogenized)
cent tion o ar ger _pl aque. These mm

B AP SIS GBPderapEng t%l_@%?m@@m? evindpd abled bt Fhe extruder
18R& o Werlak PYRAVE oAt |9b,bicﬁ'1te%,|_=fh P50 fzbf{&[e%? 32)?%&% 4 =130, zone

prior to Initiation of testing. e sanp

et hiGaizonesl6 =l 34, ronker7og &30, i (zoma B Ft140Malb6GHout t he
anal yses to mnimze oxidative degradation. Data
reducti on and mani pul ati on are acconpli shed by the

- &%) r Wndows 95 based software
ARBRY- f%ngsghnghg lphfiRhe

packag measures the ratig of the viscosity versus

shear rate cur|ve. | nt efbol yner |Mooney #% scosity, MW, #3

(M. 1+4 at 12§ NRESSP [ giég\fﬁ% i
Anerican Soci ?))/5/?%§ Tes?ﬁ%g’ugﬁb/%]?glrgl als t52';{(f5/75 ENRB6/TPU3S)

D1Bg#eudey RPMSTN D1646-498) . The |PRR i s 56&l cul at ¢d from250

the ‘9/0 {lléj thgRR—TN cordange wth—he—formut=a .
prowogec above. M refers to Nboney Large Rot or. ThI885

MBbe Bigssvies poisijt y may 2a#so be neasured0dn accofdance 900

) 1 + +. + + laacl AQTAM MMM LCAL NA Thao
VV! Méltl-[lé % 9Tt T E3L er1Tou;, I'-\\j.l VI Lulg O= U5 e
vi sconetéer 1s (a Monsanfo MV2000 instrament. In 166

reference to the rheol ogy-nodified, substantially
gel -free thernoplastic el a .tg%er conposi tion, as

di scudEFXEBBYRING FRECHRY 1o0kipIGe drerHi vt ek atieihe perapounding
Rphadss, 3k Yo th@_téﬁﬁﬁsfi&ﬂ gl:imé&%duﬂgﬁf(bléﬂ s &1 é{%id?,l %vgmight,

herein, is a ratio of polymer viscosity at a spec
toelininetemeigtuze Guch theiktyy cpsky bigsterinigsdubigtsheattpraluction), before

.fied hi h t E t hyl [ al.pha: ol efm .
BRI 50 efled 18D Biiontrn EioP B8 i sdorien
8§ fionsRodry BB Followae 8361 Ytadls KEROY &RIRISE, lZ¥nd B asu0eshie = 166,
poi se=\(ﬁ¥ne- second/ square centineter (cnR)) at shear

FRRGE =Y aamed T A dliT T 673 (Ul Bails plaiek slesetingiproduced.
(rad/ 5{%8 lexttrﬁ’de]d%%eétﬁl%/\%fscbb‘?&geﬂ 8% le;%gsrs tﬁaﬂreﬁcﬁ&&%ﬁl TPO
at nosphere, using a“dynam c nechani ca ectroneter

sheeting (advantage in some cases where low gloss is desired), and the sheeting had
better scratch/mar resistance than traditional TPO sheeting. Also, the 50/50

composition had excellent adhesion to a polyurethane foam, as discussed below.

Additional Compositions

Additional compositions are provided below in Table 4. These compositions
were prepared by feeding the components to a twin screw extruder under conditions

shown in Table 5, to form sheets.
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such as an RMS-800 or ARES from Rheonetrics. Shear
thinning index is the ratio of the "polyner viscosity
wakod/ok3nad/ sec” to the "pol ynmer viscosity at 2O0/US2006/035392
rad/sec.” Melt strength (M5), as used herein, is a
maxi mumtensile force, in centi Newtons (cN), neasured
on a nolten filanment of a polyner nelt extruded from a
capi ITabﬂeﬂrhddrtmine]rC«zmpoamom constant shear rate of 33
SagES \'T—Vﬂhlcllcllclllcll

bei Mﬁ'"..ﬁ ,' "‘ail.ﬁ of n rollers” thatl are

| erati

at 7a§°Pate of 6i§5724 - 30%
cent i neflélS dérMBe(E@%d DE sednd (bm K00 . frorlin

i nitfal spEedilefMPacm sec| ThES.$ol tpn fil.@nment is7.9

pr ef ler abnyachimeediadctidnby heating 10 grans (g) of a

pol yjmer t habpdike, M@@Kked into aidarre| of 7an | nstroh4
capi| | %rdssrlﬂé’dﬁli%tcﬁfecu&‘ﬂw i brating fhe pol yrrE' at 190C
for [frve "Ebe dpn), and Theq ex ruaF1 B pojgger

a

at a pi staon 254 cn1mnthrou 3|IIar
d| e Av‘|pt h magl}lulrct Udlon u 1 U o—a g II U 4 ,,,-\y
cm [The teﬁgqnlg g (ce i s Jref§¢§b| y §ﬁ¢ hi t H
Goet f PSSR rCHOR | & | ocated sg that the nip

rol | er Digr@Tem, MR.AVmsRt | | bef% a hoi nt>7at_whi ch32he
fil apenbiee®iTesy, Chy NYamwi | | ary 1.2, Spl i d?@-Hcat|on 15.1

t enper at Wiord EHNardassused| her éi7n, i § t he/8t enper at Gde
of thesi8bTehsibEMRaEAH! € Pealq endpt hergs nmeasur ¢dl
dur i N SRPhbAZichl AnPllogs 1N _a 7@ 11 ef ent pag scapni LT

fﬁls? et i’)‘nglb éfm?am SEE]T aF t11al3 Sord Dy 41 l
tH e O1 1 | P | 1 (S il. UU

rate o540 8log; (ORI N o arbi bRt L8 per-fttr %Z to
a tenp@?lg@%ﬁtén%?nzééi? hen cddl ed at a Tate of

10C mn to a tséjﬁner ature of -30C__and then typically

reheated at a rate of 10C/nin to a t enperature of

neroin, 1o that (eRgbrACRUEE EIEER I choa

t her rmmechanl cal | gambplger (TNA) perseyrati on probe
penetrates a speCEFR(gHavVI Ng [awpiZgKNessS of two to
three millinmeters i@ a %bh of 900 miicronet ers
(m). A suitable “LZ@ pt uuul% by—TAtmstrunents,
Inc.. A one Newt(Z AT erce isl appHed—to-t he
penetration probeZ® 4730 5 surfaceé of the
speci men that is|Z@ta4dhanber] Mfere tenperature is
ranped at a rate|gong6?Gi n. THSOf ol | owi ng_exanpl es
illustrate the i nZentb®d0, but| 180 not, either

)

explicitly or Zone 7°C 180
Zone 8§°C
Die °C 190
RPM 500
% torque 65
amps
Die pressure 435
(psi)
Melt °C 214
Lbs./hr. 50
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by inplication, limt the present
i nvent i on. EXPERI MENTAL EXAMPLES Conpositions The

wexperissment al conpositions are listed in Tabl eP@T/US2006/035392

ENR. 86 (or EAO-2) is a random et hyl ene/ but ene-1
copolyner, and is described in Table 1 (see EAOC2) 12
less than 0.5 g/ 10 min. TPU35 is a pol ybutadi ene
di ol - Basen bp é¢mfr@n eerresuligiin fablede Higi qopnposisions hayg excqlent
T |
ggf’%ﬁ%{é,g% ggo\ﬁgrtleﬁ,[ %88.%110 gq} @@%@a‘?ﬂh%ﬁ@? kY 8Qée11%9ﬁq{éns-ﬂolgtrengﬂls
thé e¥m dsZtlor&f(sHeEtsg ALk0 haveloA Db \@1&23&3&&&@1@112 ahé ek;gganon
NPosI t| ons 1 and 2 show excel | ent oss values in

@&pﬁﬁﬁs SBrShoyndBhNs SPEIPEFIONT PHialRIgE Hie A averpitpergqat” and the

29 t 3 t‘
oFy TR} Doty ERHE & qondre TR ot g 50 weight
pendaméEg{R&ﬁs The conpositions did not cont al n a
conpatibilizer. Table 2 : Conposition and Properties
(amounts in weight percentage) Representative Bl endi ng
ABesheGhstEXt rusi on The TPU35 (17 M) was dried at
8Q0C3 overni ght, and then tunble bl ended with the
ReReBeniative Rnoogiuee bl ended ni xture was then conpounded

Condi £PORRCRb e Okt D smar ik T Rsq i3SV

¢omgbdition) Sis \IBIcEba® irf DAHl@%meeOMs deeufid, to W ickside 2@ dividual
zone 3=130, zone 4 = 130, zone = 130, zone 6 = 130,

ABiQEI0fIVe Insgymen; Iéan@k%m’éf shins: T.Lhﬁcﬁk(rw werg @)sertqdai@rfcea fpam mold
PO eGP, X poIfHicRRnt Rt SO botwoon the
Fhinsnd pubstratet T Hehsamplet wasallmwedttdm eumecfnmpmi&ﬂahbe%hms prior to
dri.ed % 80C,, overni ghfg 8 el i.m nate noisture (such

fstiag. L Be samde ¥vap thenrSupieqigd dRf Forgn BHREESE pr oduct i on) ,

bef or %a&mes@b&@%s&@%n ﬁa@o&&sﬁ%g with19094 Ol %&1 DAPTER Mbthod

thi ck shéeting. The sheet extrusion conditions were as
f(BLTMOEBN-351-0b) usngihk folikdwing tesesanditites; zone 1 = 140,
zone 2 —Rl6 tent QD 32 &77 zone 4 = 182, die = 175
(all 623) 002D R |§k sheeti ng produced. The

ext r uggdvisheshinbhel@tesolstbded to be | ower in gloss
than traditional TPO
¢) Sample width - 25 mm,

d) Three samples per material,

€) Unit of measure: Newton per meter,

f) Minimum performance: 175N,

g) Material #1: 50/50 ENR86/TPU35,

h) Material #2: Renosol polyurethane foam, 10 1b density,

i) Test instrument: Chatillon digital hand-held force gauge, Model DFIS-50, s/n
25546 (calibration due date 3/15/05)

Adhesion results are shown in Table 6.
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sheeting (advantage in sonme cases where low gloss is
desired), and the sheeting had better scratch/ mar

woesi7gance than traditional TPO sheeting. Al sBCTUIS2006/035392

50/ 50 conposition had excellent adhesion to a

pol yur et hane foam as di scussed bel ow. Additional
Conposi tions Additional conpositions are provided

bel ow i n Table 4. These conpositions were prepared by

di.ng. the to a twin screw extruder under
i%ﬁ%llt Ascﬁjg nq%‘q‘qlgsol e 5, to form sheets. Tabl e 4:

Addi t1 onaM;@&qmcméﬂd ons Tabl e|5: Processdhdgion Results
ConditionsAs can _bhe seen fromithe results in Table 4

t he726 D86/ 2% TREME(LERER | ent nechani caPasﬁﬁéB]éTrti es,

oA PR PR oo PO

lLues Better -tepnsile an Y& amfh"ilure

|\

ENR36 B% BRI ITMD he ¢onposi ti ohaSSotavith n
t he "63 wei ght percent” and the "7510@%gnhesive foamifailure

ENR86, as conpared to the corrp05|t| on cont ai ni ng "50

O S S8 A SR s
ad{e38n [t&fﬁ%%érﬁ PE3Rd 7 Mhdds S FRdadetdr@iof tAS rdi)‘?@@ﬁﬂaﬁﬁéisdn[ple

Tabl e above, was secured to the backsi de of

(MWﬁHB&ﬁ/TiwéﬁﬁMDb Anindiagingrin g ferrecbedpiluriwgg 100%
L h
L R T

btigrecidbesibrebareeen tHeahsdt forraadl frsmklhé iraiestiveldvnaitioheand the

was allowed to cure for approximtely 24 hours prior
fosit-esting. The sanple was then subjected to a foam

P2, SRS 8L S0 AR o o

G&iSAgomipesifiod veniiseg it @kice oﬁamlcxmtdné sheg). Rotbiscase, a 75% cohesive
tgaéﬁger at U[Eﬂeew?é O e po tﬂgrll’]edfogr%l gn e% % %Qs%ge’ faﬁ&re was
observed at the sheet/foam interface. This result is also evident of a strong adhesion

between the sheet formed from the inventive composition and the polyurethane foam.

Morphology
The morphology of the extruded sheets, prepared from the 50/50, 75/25 and

25/75 [ENR86/TPU35(17MI)] compositions, as described in Table 2, were examined
by Transmission Electron Microscopy (TEM). Micrographs are shown in Figures 3-8.

Sample Preparation, Analysis and Results
The sample was cut near the center of the sheet and trimmed at the core, parallel
to the flow direction. The trimmed block was faced-off and sectioned with a diamond
knife on a Leica UCT microtome, equipped with a FCS cryosectioning chamber. The
sections were cut at -70°C to a thickness of approximately 100 nm. The sections were
placed on 400 mesh virgin copper grids, and post stained with the vapor phase of an

aqueous 0.5% ruthenium tetraoxide solution for approximately 10 minutes.
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d) Three sanples per material, e) Unit of neasure:
Newt on per neter, f) M ninmum performance: 175N, Q)

woRo@rosal17#1: 50/ 50 ENR86/ TPU35, h) Material #BCT/US2006/035392

Renosol pol yurethane foam 10 Ib density, i) Test
instrunment: Chatillon digital hand-held force gauge,

Model DFI S-50, s/n 25546 (calibration due date o
3/ 15/ GBM ABmight Beld &8\ imsging svag Howmhon aJE@QbIEMs13Hbiransmission

. Foam. Adhesi on Resul.t wn.- fr he;.aboy
Biepn ST ELGEPAER el Rt 100 aleABe IR B poptuned
acing Tatdh 190 dnkl €798 Qaghial Edrgeth Canll FE@8SedtBEgSAddbe PdioBsB6p 7.0

of the representative sanple (50/50
epfseeTPbe sgsuitspre)as fllowsdi cated in this figure, the

failu ' i ik 14 "
bol yur LG ADICGRAESIIE hOs08b (ERRFAPUASL NI} inpositon.
adbgsishowbd thaethe nidrphabgetvas Eamprectdfof arohdimonn TED mateix, with
conposjtion, and the foam_ This test procedure wa .
Aisgista IR f&i@é‘b% rpEESHEB ) BT QearaLRden rmichens, in length,
g%égx?e&%mﬁ%é TPTr WasixUSed grdy I@E_ﬁ)ﬁ? uﬁ?tfhjrfit!ﬂe &S A4AEHs are TPU

B In this case, a 75% cohesive failure was ] '
obdesivehnd thdbrightbst rggidnaindhdsentiond ammoleadibnapasied de-bonding of
dhesive failure was observed at the sheet/foam

5 SOSBS This result is also evident of a strong

adhesiFanres WeEs céidpsmeRtthé 7578 GENRSBITPUS 5( 1A botposition.
conposition and the pol yuret hane -foam Morphol o The

woegesshowod Brat theanerhelogewas perapsedpf @ santiioup patrix, with

/ A A . .
SRR ) o ARl B EENRR A 2 iy o nes
layspdrsadathirsthe ENR setrix0o rBiiijhiesd sepiqms (fdhd) abé holegframiseme de-

re_sho in Figures 3-8. Sanple Preparation, Analysis
Aadipg efthedWoRESI®anpl e was cut near the center of the

e Al Y 0108 SO P s
dmegésshedediltahthg midrahalngy was comprised of a continuous TPU matrix, with
non-oriented ENR domains, ranging from 0.5 microns to 8.7 microns, in length,
dispersed within the TPU matrix. Brightest regions (arrowed) are holes from some de-
bonding of the two resins.

In these samples, little interfacial debonding or pullout was observed between
the two phases. This is an unexpected finding, since typically massive amounts of
interfacial debonding or pullout is observed in uncompatibilized

polyolefin/polyurethane blends.

Melt Strength
The melt strength of the 50/50 [ENR86/TPU35(17MI)] varied, from close to

zero, to about 2 cN. This composition is suitable for an adhesive backing on a higher
melt strength thermoplastic polyolefin. Such an adhesive backing may be co-extruded
with the thermoplastic polyolefin, and may have a thickness from 0.001 to 0.005 inch.
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knife on a Leica UCT mcrotone, equipped with a FCS
cryosectioning chanber. The sections were cut at -70C

woao@/Bhitckness of approximately 100 nm The SeCTUSH®6/035392

were placed on 400 nesh virgin copper grids, and post
stained with the vapor phase of an aqueous 0.5%

rut heni um tetraoxi de solution for approxi mately 10
Hﬂmsicﬁsto‘PEM;ﬂlmi ght field TEM i magi ng was done on a

oper ab BHues T TOU RN 2107 D ing U5] ik YRR igp guotded

SEPTUIREpHHDNh Rk End PLioal hef@butdiith 4 die cansre Sheetd B various
rocessed usi ng Adobe Photoshop 7.0 software. The

lerdd afpokyodefins VVI?‘} TBU&s in p:lp@g?]@;g:oglpgﬁ]@ogs weierexypdadiundgr several
é&%&%gée?we% '1:.?1'h Sc%ngl?yﬁ§ &%ZMr%e\g Slﬁ g‘gﬁ%f/: tSAé %Rl%%nﬁ éa@?igﬁ Tholded plaques

froft diffeeysbldiRld wet I’als& ;madle} zkt thé earpetsurEdBotaniaiTable 7. A three
ranging fromQ0.5 mcrons to greater than ;18 mcro

lagereg fepdviclyiveeamsedruded Hiaqton & TPestiparRelded Rigguey gg{yveen two

PemBEn N R ARty TSR s gt oo i

p Eiatiea Prede whthnlinhgalgfredshie (tespthaedi008 1bski 4uvipler Glnastipg1” x 17)

SarpocRan: ool AE0¢ ekBUAbERGeT bbb symassins o

%Hﬁﬁtb $8Hingfth&sthips E}Bd%’(ﬁh‘ﬁlggﬁ&dfﬁﬁﬂbh)&pew 6. Thé 8MeBdn test used,
domai ns, ranglg{q romoO mcrons to greater t han

ggsumlmtg masthads deim fromd‘LS;BléIrE 882 (wmnha&thQOQ@JRStandard Test

ht d
EBiodian Srmg ottt PR R R P Rt Sigh o is o
fRA§1LS POME fére (dvamedslréd if ENRSQTKBWI)ZMMT tdter (Model 4206))
conmposition. |Inmages showed that the noprpholo

Esped topplber Sgp@é’ﬁ:t(ﬁtrﬁj@ysoﬁ-lmnﬁlgﬁs ,ge;(mn%}t@ﬁhe gwet layer from a
t
Q{e (ﬁpﬂlﬁ%agé\ﬁflen t oy pg;glgﬁl%rg L Qere THGIRAS T O

. m cr ons wthinthe TPU
mat r i ENRBGi (ghEASY- Z)mglrmﬂsm( ehylenetiiteas-& chpdlgmer, me described

sone debondi f the I.n these sanpl es,

PPQver g)qnﬁ%rﬁ%@qag/ccd ‘%m ﬁsg’i Bﬂlﬁ/ﬂb’fﬂl ‘was observed

bet wegNR$Gs h WehdBRASRFlend Bitsnd- § capblpex Remtaaselt indek,Ng, of 5
since typically massive amounts of 1nt erfaci al

g80omiah, anyl odensy P6087igkccobser ved i n unconpati bilized
AFF18 is a random ethylene/octene-1 copolymer, with a melt index, 12, of 1

g/10 min, and a density of 0.902 g/cc.

TPU35, as discussed above, is a polybutadiene diol-based polyurethane, with a
density less than 1.0 g/cc, a Tg of -35°C, and a softening point of 90°C. TPU 35 has 35
weight percent hard segment, and a melt index, 12, of 17 g/10 min (ASTM D-1238,
190°C/2.16 kg).

TPU35A is a polybutadiene diol-based polyurethane, with a density less than
1.0 g/cc, a Tg of -35°C. TPU 35 has 35 weight percent hard segment, and a melt index,
12, of 1 g/10 min (ASTM D-1238, 190°C/2.16 kg).

The following samples were tested and the results of the average peak load

based on triplicate measurements, and peel strength (N/mm) are shown in Table 7.
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pol yol ef i n/ pol yur et hane bl ends. Melt Strength The nelt

strength of the 50/50 [ENR86/ TPU35(17M )] varied, from
wohkow®stia7zero, to about 2 cN. This conpositi ORCTAIS2006/035392

sui table for an adhesive backing on a higher nelt

strength thernopl astic polyol efin. Such an adhesive

backi ng may be co-extruded with the thernoplastic

pol yol efin, and may have a thickness fron10 001 to

0. 005 i nch. Adhesi on tqQ Pel | et hane_ Pl agues

Tble| e Prelrdieneth fon Sevegd AEthytengiorolefip Q@POWQ/(TPU) Blends from a
P&%?@ﬁécﬁé&%%@ﬁ%@d at 2000C. Strips 1/2" in wdth and

ong were cut wWth a die cutter. Sheets of various
bl ends @Qonpokisiohef ns wit h PRidrags Heak Hofckerjent Peal Strength
conpositions were extruded under several dlfferenznm
tenperature conditions nmentioned f-’if)n Tabl e )
T egxt agques | fromdi rent btends
al sﬁ&%jg {Sqﬁg{eﬁ enperatures s %8\%1 in Table 7WEUA§
three(inmpaoﬁdloekctedbivm ch, wth an extruded sheet, or an

nl aauea between—t-\wo—Pel
s?q“g’(bENR\%:?Pﬁﬁé&aﬁgm ¢conpr essi% t he th)r ee | afg‘g
[@% Eﬁ’Rg?I[ eSS}S%ﬁ(al 880 Rarver ﬁﬁ?\l\ﬂ thmni malgy 14

pressure |bs). A Mlar filmstrip (1"
x85113EN@$6ﬂTP&Eﬁdx@OO%®)e end of th& sandw ch bet wdels

h |a\/or hef ore-co csolna t 0 ‘Fﬂr‘LllfﬂfQ ol i na
I "E=A A LI A>3 PUII T L)

the st EW%%Q@MUH ng { he aghe§| on t- peel t est Oérlh

Ehond jmiar t Thods gderive om
,@WB%% c[{#?%% 0 é to 2006), @%F{T‘;ndard Test Q)%?
fIﬁ*25I'ENR8I2éFPFPﬁ35¢e(QJOO%G) 01 Thin PR9Stic Sheeting. 02ge

Laon raciilt . i e hra of fha f orce as—herasur ad
|$§ ﬁ%%@@ﬁéﬂ@opﬁecﬁester (I\/bélg 4206)) reqw Fﬁe%f)to
PEd- 195°@ Tare of 1Pgd Nches per rges
ﬁje %‘F ayer om d substrate !% nthis case

P@B%M&hé(ﬂﬂ@%A(ﬂb@%@ol mers useil were as fol | dw&

W aftderm-ethy-enel 'e'mg.n. 1
(L 8:1F 3&@99 above. Dg 4slty = 0. 901 gloc]c4

f' F?§SFP‘U’B%% Boke mn. ENg8Z IS a fandomg
ene

)
e1 octene-1 copolvier. with a melt ihndex, 12. of
583913 A\ Fifi1 B, TPAFS Ax( 188%(3)i t} of 0.8709/cc. ARF18 is (B8

e Y IR eBHRS e g

nol vy with m
|JUI

yrIT62 v U TT Oy —IILoIf

IO

63:37 ENR82:TPU35 170 0.13
(210°C injection molded)

75:25 ENR82:TPU35 509 0.40
(210°C injection molded)

85:15 ENRS82:TPU35 519 0.40

(210°C injection molded)

As seen from Table 7, blends with high percentages of TPU have peel strengths
from Pellethane nearly 20 times higher than the pure ethylene/a-olefin copolymer
(ENRS86). The numbers next to the composition denote either the extrusion

temperature of the sheet or the melt temperature in case of an injection molded sample.
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g/10 min, and a density of 0.902 g/cc. TPU35, as
di scussed above, is a pol ybutadi ene di ol -based
woabynmsetihane, with a density [ ess than 1.0 g/ ecT/ua200g/035392
of -350C, and a softening point of 900C. TPU 35 has 35
wei ght percent hard segnent, and a nelt index, 12, of
17 g/ 10 min (ASTM D-123 8, 190C/ 2.16 kg). TPU35A is a
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As seen from Table 8, the compositions of the invention have significantly
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Tabl e 8. ABA and BAB Peel Strength of Engage from
Bl end and Pel | et hane. As seen from Table 8, the
woaogasstizons of the invention have signifi canPCy/US2006/035392
greater adhesion to the ethylene/a-ol efm conpared to
the Pell ethane. What is clainmed is: 1. A conposition
conprising at |east one random et hyl ene/ a-ol efin
i nterpol yner and at | east one pol ydi ene di ol - based
| yur et hane, and wherein the at |east one
ALS &fedmed BF ef i n interpolymer has a PRRfrom-6 to
70, and a density less than, or equal to, 0.93 g/cc.
2. The conposition of aim1, further conprising at
1.east Acnmppsitipy banpridies edegpo byenendom etlotérety-blefimitthgolymer
r.o consi sting of .pol ypr | ene ho ol yners and
B8 SRz et et Do et S0 Therdb s gs Feriane
Shyl6dAd-Blefin MREIRI e RS aFRR B8 -69090 PARYIR%Ey RESHIn, or
pol ymer has a nelting point greater than 125C"~ 4. The
swaliesV P gfecof O ai m 1, wherein the ethyl ene/a-ol efin
i nterpolyner has a 5. The conposition of Claim1l
wherein the ethylene/a-olefin interpolyner has a PRR

1.€eBlse ¢dh@posBiontf Cliith LauHRGIchipsial atleait®nd prody®i8ivased
the a-olefn contains from3 to 20 carbon atons. 7. The

Robyipers pelpderd Bemche gieup conmgingiof pelyerenybne homopelymernand
; . 8. Th iti f d ai
;%F,%&/&.gle}ﬂ,hlgéé%%@rgpns e conposition o ai m

erein't I ene di ol - based pol yurethane is
formed from a hydrogenated pol ydi ene diol.9. The

0 ition of. daim.1, erein the ethyl ene/a-ol efin
£t or T hoSition 2 IR 2 Stherasy theta Fesslqhegiieiylene-based polyimer

I&@@%ﬁ&ﬁh@?&nﬂ%@%ﬂhﬁnq%@yst. 10. The conposition of
Caim1l, further conprising at |east one el astoner

containing a branching agent. 11. The conposition of

£l eottporitnEh o 7B, e me i b o BEE tatfBheeer bos o
BRR® ifrost 88 tocStRgent s, bl owi ng agents,

5. The composition of Claim 1, wherein the ethylene/o-olefin interpolymer has a
PRR less than 3.

6. The composition of Claim 1, wherein the a-olefin contains from 3 to 20 carbon
atoms.

7. The composition of Claim 6, wherein the a~olefin contains from 3 to 10 carbon
atoms.

8. The composition of Claim 1, wherein the polydiene diol-based polyurethane is

formed from a hydrogenated polydiene diol.
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pi gnment s/ col orants, processing aids, UV stabilizers
and crosslinking agents. 12. An article, wherein at

woeawto3pine conponent of the article is formed PCoOMSINE/035392

conposition of Caim1l, and wherein the article is

made by an extrusion process, an injection nolding
process, a cal endaring process, a thernoform process,

ar a [Fhevoimpbsliiog oPCRERISwhérBin thbethyldnbl-Sle@h irﬂr?_bl@‘hler is
12, wherein the article is a coated fabric. 14. The
Rilymetizeddyy atileashonexongiaine geomeay £etalst-e is a foamed

| am nat ed sheet. 15. The article of Caim1l2, wherein
the article is a footwear conponent. 16. Afilm
BbnprTlss cognpusitiomastClainel | faykesr comppiking adledstwine eBistongi
Ie?st one |layer or ply is fornmed fromthe conposition
GHUPRPE H OFAnCRIAG 38ERL | m conpri sing at | east two | ayers
or plies, and wherein at |east one layer or ply is
formed fromthe conposition of laiml. 18. The film
bf. O BhewontositlvaradiGlainh fhithencompfisingetileast one additive selected

- ron. .19. i cl ] I
IS R 8posisie o o @i =6, A e Rt e e

i6mefks/cOldrais, ipedRssihEHSTUV labllRa%tan@RRd gm? ts0f
I% e article cgﬁ%risgg the film of éﬁainﬁl?. %¥h$he

article of Cdaim?20, wherein the article is a footwear

npo : . ' film.of. O ai
o AR T2 Sag B 000o8! SRS G LTS e
@niposition/od Chaiaf 1,rand andain thetaeigeisyimde Wwh éfi@isivh pr&Rsd, an
one .pol ydj.ene di ol based. pol yuret hane into an extrusion
W&E@%@@ RE PIRCRS: fERICISIATIRG RTASESS: A heampiosmepragesg)ogiaplow
hdldipAbdcd¥gt hod conprising adding the at |east one
et hyl'ene/ a-ol efin random i nterpol yner and the at | east
one pol ydi ene di ol based pol yuret hane i nto an extrusion

ocess. : i.l mconprisjng the. conposition of
B2 i il ik 1 PRBeT P Reteds s PR o
interpolynmer is present as a discontinuous phase or
di spersed domains wthin a continuous phase or matrix

bkt nEhgpsticlaiof fdaian 13, wharedniths grtjale istafaamed laminated sheet.
15.  The article of Claim 12, wherein the article is a footwear component.

16. A film comprising at least one layer or ply, and wherein at least one layer or ply

is formed from the composition of Claim 1.

17. A film comprising at least two layers or plies, and wherein at least one layer or

ply is formed from the composition of Claim 1.
18.  The film of Claim 17, wherein the film is formed by co-extrusion.

19.  An article, wherein at least one component of the article comprises the film of

Claim 16.
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25. The filmof Caim24, wherein the dispersed
et hyl ene/ a-ol efn donmains range in length fromaOQ.2

woier7aasiito greater than 18 mcrons. 26. A fil BCT/US2006/035392

conprising the conposition of Claim1l, and wherein the
et hyl ene/ a- ol efn randominterpolyner is present as a
co-conti nuous phase with the pol ydi ene di ol based

poI yur et hane. 27. An article, wherein at |east one

SR, WA 6L TR L S A8 s o

fllaiegs]7.and wherei n at Ieast one layer or ply is forned
fromthe conposition of daiml, and wherein the film
is formed by coextrusion or |amnation.29. A footwear

QQIPONKR larti SO Iafth 20, FindrbinThe AHA it b 5B HRIRChHoAd !
| east two |ayers or plies, ereln at least one
| ayer or pIylsforrredfromthe corrposition of Claim

%ﬁe ? ce) |‘AhA§ I b?gﬁfﬁg’k@? ﬁﬁa P% Cia ‘?‘ﬁxnté%mg W%%qu%glpﬂsmg adding the

GORRQ DNk leﬂnme%/a%laﬁmahdoﬁﬂﬂteﬁmﬁﬁéﬁhnatthé £a8dst SREp Ay MBHhe diol-
| ayer is formed from a rheol ogy- nodi f

baiedtpahiturething igel anfexswsion graesgs. ast i ¢ eI ast omer
conposition, said elastonmer conposition conprising an
et hyl ene/ a- ol ef m pol yner, or ethyl ene/ a-ol ef n pol yner

BBend A methodlof hakiiy the ertiel oMM $E|seidBethdd eshpriiing adding the

ou con tlng of pol ypropyl ene hono ol yners and
% lsﬁ%oeﬁé RGeeRlgtin Eﬂ;‘r’é‘P%&@o lyiner apddheatieashene polydiene diol-

?hﬁgﬁggﬁttﬁg{gfqgﬁﬁ%g? ?oc% i nation of at |east

OW ng racteristics: a shear
thi nning i ndex of at Ieast 20 a melt strength that is

| 1.5t that of..th t
Bhoor AooirhBaRPHEGE M FompossPh o ERBch i bBrpar e Ghglencla-
oleditn rhfdodt it @PS l%rm'k:gﬁ Iﬂéﬁﬁ{ &a &ﬁéﬁhtlhﬁ@ds pq’lfasé (gledlspersed domains

conposi tion w thout rheol og di fication,
within a continuous phase or matrix of the polyd1ene diol-based polyurethane

25.  The film of Claim 24, wherein the dispersed ethylene/a-olefin domains range in

length from 0.2 microns to greater than 18 microns.

26. A film comprising the composition of Claim 1, and wherein the ethylene/o-
olefin random interpolymer is present as a co-continuous phase with the polydiene diol-

based polyurethane.

27.  Anarticle, wherein at least one component of the article is formed from the film
of Claim 24.

28. A film comprising at least two layers or plies, and wherein at least one layer or
ply is formed from the composition of Claim 1, and wherein the film is formed by co-

extrusion or lamination.
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an upper service tenperature limt that is at |east
10C greater than that of the conposition wthout
wohewrioagy 7 nodi fication. 31. An article, wherei RCAUS2006/035392

| east one conponent of the article is formed fromthe
filmof Caim30. 32. Afilmconprising at |east two

| ayers, and wherein at |east one layer is formed from
the conposition of Claim1, and wherein at |east one

ther |layer is fornmed froma cqQnposition conprising an
?29}- hyl féﬁ%gt&/%q OMBENER, BRIRPLISIRER Bhnyssid Tl gemprasingatiigast two

ksY I i’ -
BB Rk MO s Ty O copptono
Chithdrmed fromthe filmof Caim32. 34. A conposition

conprising at | east one ethylene/a-olefin random
i nterpol yner, at |east one pol ydi ene di ol - based

W Y Uk efiangpran @leab@RlaRRE R WhHeldie sy lgr%lt ¥4 12DaSE bormed

and/ or at |east one pol yester/pol yol - base
fsonyhe eonmposionafClodhet.eind t he at | east one

et hyl ene/a-ol efin interpol r h a PRR.from-6.t0

70, ” a R ARG Ghel B 1R e B et o
subsRally i fiek tHrRbpladit clAHRh&I dondpoasitiah, a@PShstORE: composition
pol yet her/ pol yol - based and/or the at |east one

PENFsnEAn. Pders/ polofimelsaticorrieg crrdr-olssinnalymer blend, and at
08 0 T, TR0 B0 L s
gud|prapydérieretieflast copolymers, and

wherein the elastomer composition has a combination of at least three of the
following four characteristics:

a shear thinning index of at least 20,

a melt strength that is at least 1.5 times that of the composition without rheology
modification,

a solidification temperature that is at least 10°C greater than that of the
composition without rheology modification, and

an upper service temperature limit that is at least 10°C greater than that of the

composition without rheology modification.

31.  Anarticle, wherein at least one component of the article is formed from the film
of Claim 30.

32. A film comprising at least two layers, and wherein at least one layer is formed
from the composition of Claim 1, and

wherein at least one other layer is formed from a composition comprising an
ethylene/a-olefin random interpolymer that has a melt strength greater than, or equal to,
5 cN.
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33.  Anarticle, wherein at least one component of the article is formed from the film
of Claim 32.

34. A composition comprising at least one ethylene/a~-olefin random interpolymer,
at least one polydiene diol-based polyurethane, and at least one polyether/polyol-based
and/or at least one polyester/polyol-based polyurethane, and wherein the at least one
ethylene/a-olefin interpolymer has a PRR from -6 to 70, and a density less than 0.93
g/cc.

35.  The composition of Claim 34, wherein the at least one polyether/polyol-based

and/or the at least one polyester-based polyurethane does not contain unsaturation.

36.  The composition of Claim 34, further comprising at least one polyolefin and/or

at least one polyolefin elastomer.
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