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) The present invention provides a polymer composition.which comprises a
.35 crosslinkable or crosslinked blend of an elastomer and a thermoplastic polymer 35
the thermoplastlc polymer being a linear polyethylene or a segmented copolyester
polymer, consisting essentially of recurring intralinear long chain ester units and
short chain ester units randomly joined head-to-tail through ester linkages, the
elastomer. comprising a polymer ‘of ethylene with an cthylenically unsaturated ,
40 aliphatic ester and the elastomer and the thermoplastic polymer bemg substantially 40
free of halogen-containing substituents, ,
Preferred crosslinked blends according to the invention have an 01I uptake of
30% or less by weight and preferably less than 109, by weight when immersed in
ASTM oil No. 2 at a temperature of 90°C for 168 hours.
45 . As used in this specification, the term “elastomer” is intended to mean a 45
) polymerlc material exhibiting a characteristic rubber-like elastic deformability
under the action of comparatively small stresses, and returning substantially to its
orlgmal size and shape upon the removal of the applied stress, and which has an
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i s eqyival agﬁ late, ethyl methacrylate, propyl methacrylate, isopropyl methacrylate, a
% 1 ‘methacrylate or vinyl acetate. Such copolymers if not commercially 45
available, can be made by conventional and well known methods. These
copolymers preferably have a melt index within the range of 0.1—70 at 190°C, most
preferably 0.5—15 as measured by ASTM method number D—1238—52T, or the .
- substantially equivalent method ASTM D—1238—73. :
50 The terpolymer of ethylene with an acrylic ester and a third monomer may 50
contain as the third monomer an ester of fumaric acid or maleic acid, wherein the
alcohol moiety can be, for example, methyl, ethyl, propyl, 1sopropyl various
isomers of butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl and the
like. The third monomer may also be, among others, a vinyl ester such as for
55 example, vinyl acetate or vinyl butyrate. It can also be an acrylic ester such as; for 55
_ example, various isomeric forms of pentyl, hexyl, heptyl, octyl, nonyl, decyl,
undecyl, dodecyl, pentadecyl and octadecyl acrylate and methacrylates. It is not
practical to use as the third monomer an acrylic ester in which the alcohol moiety
contains more than 18 carbon atoms.
60 Excellent results have been obtained using as the elastomer component of the 60
polymer composition a terpolymer of ethylene, methyl acrylate and a cure-site
monomer comprising carboxyl groups available from Du Pont under the trade
name Vamac (Registered Trade Mark).
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a segnent eﬂnl@qgg@tgr@ngg torthe presenpjinvention may range from about 2 to 80 Mrads or
more, but a dose of about 5 to 50 Mrads is preferred. For most purposes a dose of
about 8 to 20 Mrads will be effective. :
50 : In some cases it may be desirable to add to the crosslinkable polymer 50 .
composition a co-agent to assist in the crosslinking reaction. Such co-agents usually '
contain multiple unsaturated groups such- as alkyl or acrylic esters. While their
mode of action is not known with certainty, it is believed that they react with the
_ initial radical formed on the polymer backbone to form a more stable radical,
55 which undergoes coupling reactions to form crosslinks more readily than cham 55
: scission reactions. :
.The co-agent can be for example, N N'-m(phenylene)-dxmalelmlde,
tnmethylolpropane triemthylacrylate, tetraallyloxyethane, triallyl cyanurate,
triallyl isocyanurate, tetramethylene acrylate, or polyethylene oxide glycol dimeth-
60 acrylate. The amount of the co-agent is preferably up to about 5 parts by weight per 60
100 parts of the polymer composition and preferably from 1-to 3 parts by weight per
100 parts of the polymer composition.
- Crosslinked polymer compositions according to the present invention may be
. used in a wide range of applications, and the preferred composmons find particular
65 application where resistance to hydrocarbon fluids and thermal agemg isrequired. =~ 65
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crossl i nki nd reac?‘icb‘ﬂ,‘ dfippfiuis or ot (ﬁé“ Bl‘gd ngat ur ed
groups such as al iﬁh’lhsu&f%f@ﬁ{aliz)l%f By th ten foﬂ%ﬁiigl% i's not
known with cert ai eiron blacki webeimwmedlstrhat bd emdsaml-omddqtnlgwfprmm as al

radi cal forng docgﬁ\@gﬁﬁﬁ BRRIRlTIR sHlie TBin elfét I gas‘F%{pyﬁtw Sr?%
whi ch under goes ¢ 1 ; fottie %nteﬁdéui&gl'%e&ltfnéﬁﬂér {3 r'%ﬁ&:ﬂ‘p %é)ﬁétn tha
chain 55 scissi Oﬁpé’s&ﬁﬁtwlaﬁmied dakers. CO- agent can for exanpl e,

[ err]-nmphenyl ene) - dfheeiresentiinpentiany is dbstwdﬁym-aﬁ&lnmnsﬁwmlﬁyl acryl ate,
tetraal | yl oxyethane, triallyl cyanur at ¢, L5 al | yl isocyanurate, -

tetramet hyl egg acr y|ﬁie?ollo®fngi39:h¥&fti8¥4 Wéiebl egﬁmﬂ% ME¥ratbtly Bahbury i§rnal 35
acryl ate. anomixer @fl phd&aretbyag@m) S prefer y up to about 5 parts by
wei ght per 60 100 pa,rts 05|t|on and preferably from|
to 3 parts by wei ght § ‘éﬁ Iyrrer conposi tiony,3Crosslinked
pol ymer conpositions accordlng t e pre ent invention may be used in a
wi de range of appl i c&uarbomblackand t he preferred conpositions find particul ar
65 applic |onvvh r i.stance to hydrocarbon fluids and thernmal aggi ng
is required. % nfimory rioxidd 1, 603, 205 o
5 Thus the corrp05|t|m5hldsfagt P1gs msmghasch]oﬁﬁakadl ng materials for wire and
cabl e and as harnessflpmeretardantlal s, particularly in automative bnd

aeronautical appli cag’r ﬁ:ine 9 sﬂrgdl]lfgg %?IBQEI"I‘t i ons according to the

i nvention may be use ctron o recoverable argicles for a

wi de vari ety of purposes A heat 5. -~ recoverable articl e is one which is

in a dinensiéhal |y udSelbeentdfidition and is 5 4 45
Thermoplastic polymer ' _ 60 :

The following thermoplastic polymers were used in the formulations:

: Hytrel 4055 — block ‘copolymer of polytetramethylene ether with poly (tetra—
methyleneterephthalate)

50 B Solublhty parameter 9.3
DPD 6_-l.81 — ethylene/ethyl acrylate copolymer

Solubility parameter 8.9



capable of altering its physical formupon the application of heat alone to
assune a dinensionally heat stable condition. Preferably the article is
elastonmeric in both its heat unstable and heat stable forns Heat

f or e

recoverable articles may be produced for exanple by deformng an article
under heat and pressure froman original dinen- 10 sional |y heat .stable
f t,0 a dinensionally heat unstable formfromwhich it is 10 capabl e
ecovery towards its original formupoh the application of heat . alone.
rgcoverable articles and netjigsigesf or their pr oductlon are dgscri bed,

: A
anot her aspectvestq‘F@r(@Fﬁ “‘F]'Ptign‘tif‘ﬂﬁ pI’OVI des a heat recoverable
article 15 whi ch co Aer conposi tion. as defined above

_ conprising a cross- S&uﬂﬂttylbﬁdm&l:emi—oﬁoan el ast omer "and -a thernopl astic

- pol ymer, the elastomer conprisi nq ol ynmer of ethylene with an
“ethyl enical |y BXYE ur ar Eoy densibhegiyethyle8e or ~and t he el ast oner andst he

t hernopl astic pol ynmer bgiiisiity paahaet 1.8LL yof ree of hal ogen cont ai g
substituents. 20 . : Heat recoverable articles according to t

i nvention rray.%elyuéeegist est Trado Magl) eves for.:the seali ng and
protection of splices aT?B°’t‘gr%fer‘fa°t“|amB‘4%ly‘P?‘f QZF@‘SFP? Paihaerdic AT or s,

particularly wire and cgd)&tﬂnygmm&e{sprow di ng an enV| ronnental seal and
protection for_repaired areas and joints in ut|I|ty pIy means such as

oot ol e Ettgfﬁt Ca sglfaa%‘t’ﬁ%% BN gt o s

25 The el echpprosimatply GpEIC, Negt cafboh BRclp Ghs/ddded AN pREE coMmtedRY 4be m)dlfled by
t he incl usi mmm“sthlcofaiyzéfrﬂlﬁlhmeratemgéeﬁ ?'ﬁgd o145 sagougts, a@énduct ive

fillers fofhed tpé’,an@#&md ué%l%bse ity Rpoio endqed

sem - condu Cd &lehateQ terhsela ge stress |eV| ng nateri a Sin splices

and term nati ofise tesulﬂmaqt-glmlm a‘gﬁe @l ectric 30 cables. The addition of a

conductive filler -may -al so enabl.e the pol yner 30 conposition to be used

as an electrical heating naterialgadigs1exanple, in heating tapes and water

bed heaters. The present I nvention is i I I ustrat ed by the foI | ow ng

Exanpl es—& » ; F ; bl ended

using a aborat ory .Bnbu y inter naI 3p %r ealate t«tsm Ie by wei ght): -

Vamac N1P3 (et hyl ene/|me f“’%té’r‘wraﬁee e} ﬁmf ﬁ’é °o-2ah 6"|‘t°71[ hEfar nmeter 9.1)

123 Car bpn bl ack Tensile Tensile AL 40

Ant i nony|trioxi de Strength | Elongatlon Strength Elongation | Weikht |. 40

Dechl orape Plus 25 (hightjTchlori fat edff|a®E rdtardant) | Uptake |-

15 Cr odafri HE™PREYHISt or et TP ade MK k1% edse 2h8&nt)| %

3 45 TTyll cyapurate A . _ _ : 4
45 Ther m)pl-ll ast |ﬁgsapol ymer% 530 % 400 20:3 60 The '

se4n tlhe 8% nuljat$6ahs:| Hytrel

fol | ow ngIIRDerrmpIastlc P8l yngrs M8re _
Ieg;sether it h pol.ye( gra-

4055- bl pck co q,hylggt ;)f_g%oly et r@geth

nmet hyl engt er epht Jol ubility. parameter.9.3
50 DPD 6 aivnret: hyl eng/ etissl agryliase clppoleymer [Sol 8d®i | i tiy 9ar aneter 8.9
Surlyn A 1707 181 110 153 420 359 |

From Table 1 it can be seen that only the composition containing Hytrel 4055
20 had an oil uptake of less than 309/ by weight under the test conditions. In addition it 20 .
was surprisingly found that the formulation containing Hytrel 4055 was much easier
to process than the other formulations, did not stick tq the surfaces of the mixer or
the mill, and could be gelled at 95°C. Similar results were obtained when the -
" loading of Hytrel 4055 in the formulation was reduced to 20%, by weight.

25 , ' Example 2. 25
. . This Example describes the production of a heat shrinkable article according
to the invention.
A composmon prepared according to Example I containing Hytrel 4055 was -
extruded in the form of a tube of internal diameter 6 mm and wall thickness of 1.5 :
30 mm and irradiated with a dose of 12 Mrad. The tube was then heated to 170°C and 30
expanded to an internal diameter of 12 mm using a mandrel. After cooling the tube
was removed from the mandrel and retained its new shape. Heating the tube to
170°C caused it to return to its original configuration.



6 1, 603, 205

6 Vestolen (Registered Trade Mark) A 4516 -hi gh density polyethyl ene
Solubility parameter 7.9 -8.0 DYNH ——

Solubility parameter 7.9 - 8.0 Surlyn (Registered Trade Mark) A 1707
-l ononer. based on copol yner of ethylene nethacrylic acid Solubility .
paraneter 8.9 The thernopl astic pol ymer, . antinony trioxide, dechlorane ﬁg g
Crodariine 10 | HT were | oaded into the m xer and m xed at a room '
tenperature for 30 seconds 10 The Vq., s08 123 was then added and th¢

m x wonked UF . A —f N
added and m xi ng con Jler}Ul?o% %mé‘osm HN:HI e u&ﬁ’%‘zil Wato&(?agl%]dr%ing&ﬁrﬁlmurate

was t hen added, nmmxe (al%rt e?o@(m

t
500C and sheeted off.. Finally. the corrp05| tions 15 wer e extruded and
irradiated with a dod@matNE3 M ads and tested for oil resist®nce 15 at

el evat ed tenﬁg«atureCamgbrag@ul ts are given in Table 1: TABLE 1 Propertises
after I'nmersion in Physical Properties ASTM GOl No.- 2 at [err] for 168

hrs. Tensile Antimony triofidnsi | e Strength El ongation & Strength
ELgp%tp: g.gtl CV-\él an ﬁecmomomphteny[-lﬁher | E;/ |[qlrr] .l E:')[ RT e akoe/o
Hyt rel -‘4055 T2@damine IHT (refe26 agent) 94 400 0375 20.3 DPD
132 160 : . 64.4 395 86. 7 Vestol en A 4156

120 140 = Tralpoygnurate g5 70.6. DYNH |

133 .. 165 . IrgandifRegistered Trad8®fhrk) 1010 - 95.5 Surlyn A 1707 1081
110 153 (antioxi@mt) 35 9 From T_abI el it can Bé&7seen that
only the conpositionGontalini.n 4055 20 had an oil. uptake of .
| ess than 30% by wei g}]ﬂ}pﬁdﬂcm'?haw k conditions. In addition it 20 was

surprisingly found trratarmolnastfc@blymleatl on containing Hytrel 4@5 was nuch
easier to process than the ot rnul tions, did not stick_to the
surfaces of the: mxe ad’P'“’t’#@’Qch{’Flbeahdm oul d be gel | ed at [e??? Sinmlar

resul ts wereibbtai nedhevwam.wme.lmdbtrbqoo@fmewwreluseé%ﬁlelfamiuh@ioﬁaor mul ati ogs

was reduced to 20% byl ht. 25 Exanpl e
2. ytrel4 6 — block copolym g FE g Eﬁmﬁl“’é‘edgﬁ’éﬂﬂb@,@y tqtea-
production of a heat shrinkabPEMFtEPRMARE: ding to the invention. A

conposi tion prepared accor di ngplibalitEsaameter 9.3 cont ai ni ng Hytrel 4055 was
extruded in the formof a tube of internal dianeter 6 mmand wall thickness

/|
of 1.5 30 mm afftnep F'P"a@l"‘&ftﬁg g@?ﬁﬂggwe gylene 12 Mdgxd?ls}'he tube. was t hegy

heated to [erzp] and 30 expa ern e "are of 12 mmusing a
mandrel . After cooling the ttmmﬁpamvemf#mm(mmpsomndr el and retained

IO: ;S In ﬁ\é_vl Szg‘ﬁf | :kra at : El% ther}'renot lélstgl?: pE)lc})'leSa R’glllacclgllﬁ and iréanE»? 1({1 E;vgrre oatd(e)d itig()?) 205
g g a'fe er and mixed at room temperature for 1 minute. The carbon bl
7 Exanple 3. antimony trioxide, decabromodiphenyl ether and calcium carbonate were then
25 added and mixed until the temperature of the mix rose to 140°C. Crodamine 1HT 25
and triallyl cyanurate were then introduced and mixed in for 45 seconds. This mix
was then put onto a mill and sheeted off. Compression moulded plaques were made
from the sheeted material and irradiated at 12 Mrads. The plaques were tested for
oil resistance at elevated temperatures.
30 The results are given in Table 2:

% o ' -

TABLE 2

30 -

. : : : Properties after Immersion in
- Physical Properties ~ASTM 0il No. 2 at 90°C for 168 hrs.

Tensile Tensile .
Strength Elongation Strength Elongation Weight
. at RT % - atRT % Uptake
Thermoplastic MPa at RT - MPa at RT %

Manolene 5203 12.2 250 12.1 250 6.0

Hytrel ] 85 320 ll 10.1 330 5.4




The foll ow ng conpositions were blended using a | aboratory Banbury internal
m xer (all parts are by weight): Vamac N123

305 Carbon bl ack i 2
5 Antinony trioxide ' 6

~-Decabr onodi phenyl ether - . : 12 Crodam ne |HT
(retease agent) 0.375 Triallyl cyanurate 10
I-ox' (Regi stered Trade Mark) 1010 - . 10
(d oxi dant) : ' 0. 375 Whigt i ng
(cal cr_ﬁ.m_r:a.r.ho.n.al..e\ 1,603,205 LG—-?Fh-e-Hmp-l—ars-t-r-c—-gel yRE/

30 Stabili ser Thése I’resl:rlysdsheh tind emelle(mbly)esxstance obtamed using compositio3. 25 15

The foll ovman@rdlhﬂorﬂ) sttt\o rs wer sed. ormul ations: 15
Hytr el 405%bta1 Elé‘ f&%gﬁdﬁf@ ik Qegb":&f t;’a"t W poly (tetra-

met hyl gneteﬁ Béadi@’t%ﬂ%tt&ﬂm&o@enwmaﬂlb&nﬂd.?eglxstfered Tr ade
Mar k) 5203 20For the purposes of compansdﬂ; ™f ndex 0. 15)

20 Sol ubi | |“§i¥tﬂlt§%¥ﬂ¥§héq5é 357“ ““if;n %f_gwer ‘jn % % i c pol yrer,
vamac N123 510 SRR 8T twﬁfreA ﬁgrmbﬁ‘ ASTVEOTTNG X at 009G foR xed: at room
tenpergt ur Q6i?ﬁ6’ut d thidblehid Wwas foine tctawdowe: ke ofi 433, siowngtthatbiendse, 10

decabr onodicpiteining hedrocarbonslistomers mrsmﬁy EB‘ﬁat te thedlends ¢fghe prejent  a4ded and

m xed unti IR enperature of the nmix rose to [err]. Crodanine | HT 25
and triallyl cyanurate were ther}.fr ntlrQ4duced and m xed in for 45 seconds.
This mx was §feho rgéahre%taqa.ﬂpm as, oy e6tRf Jose LMPIRAR-on moul ded

pl aqueg WepRstita félyrhdrOdiid reemg neamcyl latdtatelicopetgineat 12 18F ads.. The
pl agues werentsiping 60F, bblwelehtl of viayli asetaqqc@nafecteteé\ba t!orlabﬁgell@a&r es. 30

The result §2 algéps\{g elpno tg sglubxhty parameter of Vynathene EY 907 is 8 - 30
TABLE 2 Proper T e a?feer mer si on in Physical Properties ASTM O 1 No. 2

- at [err] for 168 hrs. Tensile Tensile Strength _
El ongat [[fa¥a) Strengt h Elongation \NBi ghf at BT 9% at RT

Upt ake Ther nopl astic MPa Padpertids after ImmerdWRdin at RT

% Hytre | hysical Propgtiss 388IM Oil No.2-af W°C for 168 hrs. 330 - 5.4

Manol eng 5203 J.Lrﬁ —250" 121 _"'"" 6.0
ongatlon

Tens:\Fl 60'

8 These resuﬁ%ﬁpsh thamxcel g
; ; | ts obtai ned

conposi tjen < ‘

are an o- e ob¢® ned|in BBanpl ¢ 1, and this
i s beli evet e—du oo ' ‘pol yners,
and i npyoved mxr ng, Ieadr ng to better honogenei ty of aII bl ends. 5 For
t he ptrﬁbposes corpar i son r e of Exanp was repeatzed using
Hydrel 4056, ﬁﬁgtfg%ﬁ ’%@P meﬂ’m% ng tverlem 025®ndsa¢f et hyl ene-
propyl ene- IRfmEIGHbUKD: dfs B0 ﬂ%ﬁt} ‘ﬁféﬁ(‘?ﬂ Lt ernati onal

immersion at 90°C). The results are glven in Tables 3 and 4.

TABLE 3 -
Heat Shock
4hrs at 200°C *
Tensile Tensile _
Strength Strength '
. at RT Elongation | atRT Elongation ¢

Elastomer Thermoplastic | (MPa) % at RT (MPa) % at RT
Vynathene EY907 | Hytrel 4056. 123 460 5.5 220°
Vamac N123 Hytrel 4656 12.8 430 103 310
Vamac N123 Manolene 5203 189 295. 125 230" -
Vamac N123 Surlyn 1560* 153 275 183 165




Synt hetic Rubber as the elastoner. After inmmersion in ASTM O No. 2 at
[err] for 10 168 hours this blend was found to have a weight uptake of
45% showi ng that bl end
inferior to the blends of the present i nvention. Exanple 4. The procedure
of Exanple 3 was repeated using Hytrel 4056 aS the therno- 15 - plastic _~
pol ymer and Vynat hene EY 907, an ethyl ene-vinyl acetate copol yner 15@
cont ai‘ni ng 60% by wei ght of vinyl acetate manufactured by National - '
Distillers & Chem cals as the el astoner: 6‘3{}8 sol. ubi I|ty paraneter of 9 -
Vynat th_g EY_ 807 is 8 5 The results nr& 1ol [ous: prnpg.r_{_pgs_a.f_t_g.r_-_._

| mrer sion in Physical Properties TABLEASTM O | No.2 at [err] for 168
hrs. Tensile El ongation - Tensil e ~ _Elongation Wi ght
Strengt h ptremoth Y4 Yptake at RT
MPa at ‘RT a .- it WeLBhthiptaGe % after Immersion 440

10. 4 - 400 Elastomer Tpg‘hgmm“tic in Diesel Oil at 90°C for 24 ‘hrs

Exanmpl e 5.

The ceaures of |Exanpl e
FHYeLANE of el astorrergggnd t her nopljasti c
| Bresg@3sect ¢d to a thasgal shock tg¢st (4
oil resistapce test (24 hours inmmefsion at
MerplerssS283 apd 4. TABLE?4 Heat Shock 4 hrs

esisivh Bs6Bt r efgt h 334 ‘Strendgth at RT

3 was repeated usi nyyRthene FY78]
pol ymers, and the |resukiNazst sa
hours at [err]) ardtoadlesel
[err]). The result]s ﬁ‘?aéNEﬁsven i
at [err] Tensil e | Vamac N123

El ongat i on at El.astoner Ther m'mJ astic |\/Pa)
% at RT (MPa) *Surlyrp/bsaﬂ ok o b2 §eld 8 @ ofo KRR of eh&leh@hnd%cryhc acid,12. 3
460 55 Solupikity Msamgter B8 4B Pont).  Hytrel 4056 12. 8 430
10.3 310 Vamac N123 Manol ene 5203 18.9 295 12.5
230 Vanmac N123 Tgfmeplg}tﬁ on ere show thg cgmpositions of & nventxon tollgvggood 165
9 :gsél:rt:aﬁc: z?nhyfl;oc;:tl <(:ml soltv:nt 58 entlon k physnclal properties on
nlar, the
O TABLE 4 Vight Wbjhakcontinistadegn emmbsylyaﬁer Qdmﬁe Fher or a linear &bf%a o wét,f;ast &
in Diesel Ol at 90gchylene aEAhdﬁhsﬂrthxtcmlymeEY 907 Hytrel
23.1 Vamac N123 _ Hytrel 4056. ;% : 15. 8 Vamac N123
Manol ene 5203  The procedure oﬂ-ﬂxaglpi\é‘% Vamac N12%'hd th{e
38.4 *Surlyn 1560and i vatistyarf ghdesad pOlSIetﬁ uﬁrﬂfg oflasiy 619ﬂe§a§£1nﬂl§%%acr ylic

conposi tions of t Ee‘g;ﬁ%??é&ﬁs E&"é"é BErEAR S thoflyidsdoraé aewen

sol vents and good retention |ca propertles on thermal ageing. In
particul ar, they denonstrate the excellent results obtained with 5
bl ends contai ning a segnent ed ponetherTéﬁ@%ﬁ copolynmer or a linear (high

H .
density) polyetfhyrene as the tner rmpl astl ¢ polyner Physical Properties

acid, Solubi 9ty gherbleade Eﬁ? Ock Theistanes (4 heurp aC 2007O) endsfoow t hid
of

Physical Properties after 4" hrs at 200°C
Tensile Tensile
Thermoplastic Polymér Strength Elongation | Sirength | Elongation .
. . atRT (MPa) | % atRT jatRT (MPa) % at RT
- DYNH low density 9.6 385. 9.7 260
branched polyethylene '
. *S¢lair resin 113 410° 112 350
melt index 5 -densitty 0922
. Sclair resin : 9.0 - 360° 10.8 315
© melt index 5-density 0.930 :

Sclair resin 13.5 | 430 11.4- 240 .
melt index 2.7 density 0.932 . :

Sclair resin 1 105 340 107 | 210
melt index 2.7 density 0,937 . _

Sclair resin - .'9;'9' 215. 10.7 : 81
melt index 3.3 dens:ty 0 950 '

Sclair resin 12.9 455 10.2 255
melt index 3.3 density 0.922

Marolene 5203 13.9° 295 12.5 230




Exanpl e 6. The procedure of Exanple 3 was repeated using Vamac N123 as the
eI astoner and a variety of grades of poI yet hyI ene as the t her nopl astlc

ance

10 resi stance to ASTM 0|I no 2and d| esel oil

by pgmersion in the fluids for 24 hours at [err]. The resukts -are given in
TaMileey 5 and 6. TABLE 5 Physical Properties Physical Properties after 4
h Y 2003C Tensile Tensi e Thernmopl astic Pol yner ‘
Stxergih El ongati on St rengt h yeofheyngati on at RT (MPa) % atioRT at RT
- (MPa) — ty— — ~6—

9.7 260 branched pol yet hyiAB& & Sclair resin \Jll. 3
410 11.2 350 nelt index 5 density 0.922 Sclair resin

9.0 360 - 10.8 315 w@hguﬁmWAée,Qeny tyw 0.930 Sclair
resin 13.5 . 430 hrs at 9094 340 nelt

I ndex 2.7 nsity 0.932 Sclalir resifm ) — —1oT8 ™ 340
10. 7 Therponfastic Folygerc 2. 7 der sf‘ﬂ“ 9ilYg2. | -aPeseldf

9.9 ’ ' 10. 7 81 I'T Tnex 3.3 densijty 0.950 Sclair
resin b¥ 12.9 248 10. 7% 255 el t

i ndex 3.3 ensalglyregmmﬁs dagiel ®m2) 5403 40 13.9 295
12.5 : ' . 1,1603, 205

10 TABLE 6 V@?‘@ﬁfeswp({"'éfkée%tﬂ?'?@ 24 hrs &€ [err| Ther¥opl astlic Pol ymer '
ASTM Q| No| siair resm(ﬂl £3 Qknsidy 0.8\ 52 . 24 ' 16
74 *Sclair fresin (M 5 density 0.942) 7.8 40 Sclair v
resin (M 5 8elpisiesin Ol 33 @ynsity 0.937)5 |0 - 3.7 2519cl air| resin (M 2.7
density 0.98 24 lair fesin (M 2.7 density 0.937
3.7 g)‘la‘”“‘“S(M?z73?'?“‘%’359.503 (m 2. Todensi y 0. 91(560) 36 )
16 Scl air rleS§¢lir gdvin BI 33 demity 04922). 3'22) 8.5-8.5 35- - {35 Manol ene
5230 2.9 _ -~ ] 13 These rgsults are
further pr doersiene i80 el 1 ent_proderti 2 obt ai hed using cogposi tions

unexpect ed

according to t | t | e o o
0 m{mﬁ@ a'r@ﬂrrterSgB@f bl @Y el R ProfiRiER M8 Ll %ft

further
(Scl alr or
5 WHAT? V\E

birding a6l @ietiohSin batticul) they HOBGstrile
Pepvmanebreme(mh etllts itutingea lirioaNid]yethylene

CTRRT Maholgio ot soprgnears ey

&t hyl ene 5
£ (B¥NMhi ch conprises a

crossl i nkabl e WHATrWEGLAIMELS:-bI end of an el astoner and a thernoplastic

pol ymer, t

10

15

25

35

he tlheéy nel

blend of an qsqqntp

r;(w@ph comprises a crosslinkable or crosslinked
astomer an

thermoplastic polymer, the thermoplastic polymer

being a linear polyethylene or a segmented copolyester polymer consisting essen-

tially of recurring intralinear long chain ester units and short chain ester units
randomly joined head-to-tail through ester linkages, the elastomer comprising a
polymer of ethylene with an ethylenically unsaturated aliphatic ester, and the
clastomer ‘and the thermoplastic’ polymer being substantially free of halogen-
containing substituents.

2. A -composition accordmg to claim 1 in which the elastomer is an
ethylene/acrylic ester polymer or an ethylene/vinyl acetate polymer.

3. A composition according to claim 2 wherein the polymer contams at least.

3.6 moles of ethylene per 1000 gms of pelymer.

4. A composition according to any one of claims 1 to 3, in whlch the elastomer
comprises:

a) an ethylene/alkyl acrylate or ethylene/alkyl methacrylate "copolymer
wherein the alkyl group has 1 to 4 carbon atoms; the proportion of the acrylic ester
being equivalent to from 2.4 to 8.0 moles of ester groups per 1000 gms of the
copolymer, or

b) a terpolymer of ethylene with an alkyl acrylate or methacrylate wherein the

alkyl group has from 1 to 4 carbon atoms and a third copolymerizable monomer .

selected from:
i aC,—C,,alkyl monoester or diester of a butenedioic ac1d
ii  acrylic acid
iii methacrylic acid
iv carbon monoxide
v acrylonitrile
vi a vinyl ester
vii an alkyl acrylate or alkyl methacrylate the alkyl group having at least 5
carbon atoms
viii maleic anhydride;

*Sclair (Registered Trade Mark) resins are linear low density polyethylenes manu-
factured by Du Pont.

10

15

20

35



1

bei ng a lipear polyethylene or a segnented copol ye r.consisting .
essen- \ﬂ\ tially of recurring intralinear Iong ﬂﬁ Ulls and
short c aﬁ Jester units randomly joined head-to-ta n

l'i nkages} o€l astoner conprising a 1969950\5m3r of et hyI ene with an 10

et hyl eni cal I-r—ms-&bwh&bed—ﬁ-rp-h&ﬁ—e—eewh—&ﬁﬁhe—a%&nd—me— r
t hernopl astic pol ymer being substanti al F9BLEde of hal ogen- containing '

'substituents. 15 2. A conposition according to claim | in which
the elastomer is an ethylene/acrylic estef pol gk ®hald% whenervi nyl
acet ate pol yner. 15 3. A conposit

on accord;ksnag%t{: aim 2
the polyner contalns at |least. 3.6 noles pf—e B
pol yner. 4. A compOdetmiophsticcRiyuing to anj ANTM
t he el astoner 20 cConprises. a) an ernyrenel alt Kyr
et hyl ene/ al kyl nef P¥¥1 ate copol ymer 2D whet&in t he
4 carbon atofrs; thespr@RRidMOB dedsity 0®2HCrylic epger be
from2.4 to 8.0 nples of ester groups per|1000 gns of
b) a terpol ymer of SelefyrsdhBIyidepsityP-Hky| acrylg?-e or

the al kyl group ha%cfaﬁrQE@nJ(\hQ ﬂdeﬁﬁiﬁpﬁzﬁt be anglz a thi

VI a Of

al kyl™group fhas | to
ng eql val e
he copol ynert;
et hac¥yl at e

nmononer 25 sel ec from [err]-[erf] alkyl nonolester 'or diester of a
but enedi oi ¢ aci d Scla!"l‘e%.’@:(’\wzﬂcdea%ﬁwp B0 37i methacrylidc acid iv
30 v

car bon nonoxi de
T .| Scl (MI 2,7 density 0.950 3.
acrylonitrile vi p \(/:IaH rfsuclaster Vi Yan 1k/| acry?ate oy al ky11 net hgcryl ate

sal kyl group ha\Sichg regtin (ME &St debsi§T.922) 8.5 car bo
anhydri de; 35 *Scflair
(Regi stered Trade n‘ﬁé“ nerS%%| ns are linearilow aze'%si ty pol yetlﬁyl eney
factured by Du Pont.these {ddults are further proof of ¢ 11 % Q 205
10 TABLE 6 Wi ght cddiosikensThobbidea @4thrfivestion, 6 parihes TRo0) Sty QP
ASTM G| No. .2 unexpeotedSurtheOiniproy¢Njent obtained when substituting a linear polyethylene
74 *Sclair rasin CRRIrr dazeleps) fer dbrapched polyethylgne (DYNH). 40 Sclair
resin (M 5 density WHXIOWE CLAIM 1§-0 ' 25 Sclair resin (M
density O. 932) ;5 1:2 ymer composition whizh compises ar@%ﬁshn N 02 crosgliniied t v
blen an elast

=
N »O

0. 937) RZ ne T olyet% nggég ém mIp ﬁ%ﬁg%@:&% Jol ﬁ%&rﬁt ;%gﬁi 3. 6_
16 Sclair r QB' n (Hiy of al g ¥ chain edbetounits and short chain ¢ ne
5230 randomly Jomed head-2q-9.11 through ester linkages, 118 dlimtmweer rcemnhsllg are 10

further proof of sl?“‘?—'! q %ﬁé By E{gsm c%‘eﬁt‘ﬁfjﬁ'éfa“’sgsﬁli ‘gcﬁﬁﬁp !
according to the !:c%ﬁ ?, sm cal B h )7 ﬁéﬁ% Hagi ﬂﬂ%)‘?pect ed
further inprisvenent z)bAatdihﬁﬁbsmbrerac&umg it Wildif g1 an | wiicakhep lagtehéry lsexe 5
( Scl air or Manol eﬂéyleriemcryac lgstempsiinetr (90 ky ethilghedviny] @ERyage)polymer.
A composition according to claim 2 wherein the polymer contains at least
3.6 moles of ethylene per 1000 gms of polymer.
4, A composition according to any one of claims 1 to 3, in which the elastomer
20 comprises:
a) an ethylene/alkyl acrylate or ethylene/alkyl methacrylate copolymer 20
wherein the alkyl group has 1 to 4 carbon atoms; the proportion of the acrylic ester
being equivalent to from 2.4 to 8.0 moles of ester groups per 1000 gms of the
copolymer, or
25 b) a terpolymer of ethylene with an alkyl acrylate or methacrylate wherein the
alkyl group has from 1 to 4 carbon atoms and a third copolymerizable monomer 25
selected from:
i aC,—C,, alkyl monoester or dxester of a butenedioic acid
ii acryhc acid
30 iti methacrylic acid _
iv carbon monoxide ' 30
v acrylonitrile
vi a vinyl ester
vii an alkyl acrylate or alkyl methacrylate the alkyl group having at least 5
35 carbon atoms _
viii maleic anhydride; ' 35

*Sclair (Registered Trade Mark) resins are linear low density polyethylenes manu-
factured by Du Pont.



VHAT WE CLAIM I S:- 1. A polyner conposition which conprises a crosslinkable
or crosslinked blend of an el astoner and a thernopl astic polyner, the
t hermopl astic polynmer being a linear polyethylene or a segnmented

copol yester pol yner consisting essen-.10 tially of recurring
intralinear long chain ester units and short chain ester units rand
joined head-to-tail through ester |inkages, the eun Hm1 i‘ﬂLng a
pol ymer of ethylene with an ethylenically unsatur ter,
the el astoner and the ther m)pl astic poI ylr%g 2d%el ng‘ s.ubstantl ally free of”

halogenl~90n
n which tlhheromrasn Qfmacrxhc esterdein ¢®ne¥eatctp§rlom<2 5@38 Bmolspdfiester or an

claim
et hyl eneIV| nyl acef zﬁ °“h°p‘;'r3;':°t’g“ rﬁl“e’?‘) Brthid Bpnomeg BsiRg ng to
claim2 wherein t he ¥ &R lelﬁﬁﬁl §te% né‘ﬁllé%ﬁ 389, b?@vbi!ﬂtevﬂﬁl per

1000 gns of pbdl ymeacetate. A conp 05|t| on accor ing to a one lainms 1 t®
3, in which tke: el ast%ﬁépm?@mm acqe aéchﬂl dqe:%ﬂﬁtoaerr yl at e
or ethyl ene/al kyl S gayae ° % Pe methﬁ Cid:in at‘f‘ll 98" YFbup has
| to 4 carbon atons; 6t RoRpébRioh htdordiny to biYCond GFf Mhilns 1 €53 iR whRRtHGI8@MEN Al ent
to from 2.4 t18 8. Ohasod apltgindes bedrogr 0Gp® permas lﬁh@ﬂlrgi by ANTM heetipaip dloy mer 10 or

25 b) a tePp‘c}? né,{%}?%{};ﬁ%% Pg.l?fg,#“&? an kyI Scryl ate or
met hacryl at e wher gjif3;d {r%f@%
third copol yneri Z%lréﬁuﬁ‘lﬁ@ﬂiﬁ&ﬁnep P I%an%?:? nitsGat adl ky |

nmonoest er or 18i esU@nedohead-tbtmleﬂwgblesteadmbhges, saldrlyhg chaht iester30nits being i 15
methacrylic acid i"PreErdsh thedhmiaie

30 v acrvlonitrile vi a vinyl ester vii an gl kyl acrylate or alkyl

nmet hacryl ate the al kyl group ‘havi ng at Ieasl 5 3% ~ carbon atons
viii mal eic anhydri de; _ —0—G—0—C—R—C— :
35 *Sclair (Registered Trade Mark) resins are linear |ow density

pol yet hyl enes manwand fs&id shorechayesfetl uld@rbeing reprdsénted by the formula:

1, 603, 205 the pr.oportion of the acrylic ester being equivalent to from2.5
ot 8.0 nol es of ester groups per 1000 gms (o] theOpoI ynmer and the proportion
of the third nononer being not high gq E)_ ght percent of the
polymer, or c) an ethylene/vinyl aceta cop—[y r containing at | east 35%
by wei ght vi mgl 5 where Giéed divalent radlcal remaining after the removal of terminal hydroxyl 20
5 5. A conposi ti ogrogegfeamelat ttfme hpircelyspol *@Mazmollecwauwmghlmfﬁnhméwtphe

el ast oner conpri sg 0 %ﬁ:ﬂ}ﬁ g?i

r t
th gqﬁ'gl of ess t u is a
cure-site nononer d&@lmrrhcﬁbdll&nfaﬁﬁ reﬂfo@d!laﬁhyd xyl r&ﬁm‘x‘“ﬂa le%?ot?e%@r ding to
any one of clains moldcdaﬁwmhtwiul bmngrmmeleaﬂaromht less thanl288. @ el t i ndex 2sf

from 0 5 to 15 as B 01 fep oygonp\gsgfndl F‘g fclalmsst lrtg7m1\qjm[l)_t§gg mgg‘r 7.
corposi 1 on accor QA1) Wiy THERE S T AR
pl astic pol ymer codsmﬁtlng&ﬁuﬁ segnente copo ter pol ynmer consi st ng
essentially




of recurring intralinear long chain ester units and short chain ester units

randomy. 15 joined head-to-tail through ester |inkages, said |ong chain
—ester units being 15 represented by the formula: [err] and said short
chain ester units being represented by the formula: [err] 20 where G is

a dival ent radical .remaining after the renmoval of term nal.hygdroxyl 20.

groups fromat |east one |ong chain glycol havim'll lml 'l i ght ‘of
f o 600 to 6000; R is a divalent radical:remai l, tlm” HMIE| of .
cank X}/| groups fromat |east one dicarboxylic actid havihg & ol ecul ar
wekght12f | ess than 300: and D j 4:58.#val ent radi cal_remai ni ng a2t er

renoval of hydroxyl groups fromat |east one | ow 25 nol ecul ar wei gfit

di ol having a nol ecul ar,~wg&i ght of | ess than 250. 25 8. A
‘ . C @ t he t herno-
a sequent ed pol yet her .es+s/ cppol ymer_derived

conposi ti on aeH, -0
plastic polynmer conpji N
fromterephthalic acid, polytetramethylene ether glycol and 1,4sbutanediol,
havi ng theniLe'pea'ﬁpi ngj u‘?oi(ts 12 ' g L 1,_603],c 205
12 [err] ir ¥ 0 40,. 9. A co sition accqording to any one o :
chal e b b RO O R b D7
greatef than 90.&composition accordih to Ay GASGIQRIns 1969, AWK h OBy ofie of
claims | tos imeitqy ofyiie clastomer andtheithérimoplastis pplymendiff@rby ob moheethar] ast oner and
the thernoplasti & RelYd®dn SLiker E, ng mre than 0,5, 11, @ﬁgorrposmloh :
aCCor 0 1) i SO e Sy e e A ar (e

t her mdpl asttbd:%lfol ymer are present in a weight ratio o rom2.5:1010 _ to
1:2.5 12. A ‘composition according to any one of claims 1 to 11 which comprises a - 10

A
T blend. of an crylic.este t apd s ted. copo h i
12, A compqiaii Adn st ﬁf‘a’j‘efﬁ__o Senst J ssepianipd. copobygster thammpch conpri ses, a
é lyple:/g b ﬁ‘%ﬁ%& y ﬁ% £ ﬂEFﬁ%f <(>t)| =

c—ene Qgfqcl &Ptee,), lL®

bl end of aretigtdayhane Atk Mhitéme pEE100 yOVERIht opol yester

t her mds pl apslea%w P}m@%pdlmdéhe roporti on@o_f grom Obt'gs)plmlpartss by wei ght
of the ethy Pypqsition as elaimed insgny ?°§ fims B go pariclainp? tadilght of the
segnment ed &%‘E%ﬁ’é%%éﬁﬁ&ye‘sﬁﬁfmﬁmﬂﬁ1 HrTe Et"ﬁoq‘ Fgplastic polymer o
15 13. A conpd4.iA capositiorcdcaérdiing td dhy 3y of EmOf toQB Bdvidg ah ofl Gptéke Or Clains 9 to

1, wHn a%éggog lg%mltg wepight when imimersedinASTM il No. 2whe tepiperatuneoft her 20pl ast i ¢
“pol ymer corpry 2 INRA s lAhdensh 9} yet h)il eng- 14. . A conposition
accordi ng teﬂly&ﬂy/adgylﬂl{)éls er Q:l:?ﬁgﬂi& e&s ‘B&eﬁéﬁwbﬁﬁa@g.ft‘;,“@,&ﬁ‘(%'{ggggzo -~ of 10%
or |ess by pe¥inghiavinhemoduiwsef elasticityprsatFhia@30NMAmM2. 2 at a tenperature of 20
900C for 168, I -%:ﬁ;?ﬂ%?fp&%ﬁ%ﬁ £ a9 opgsofslaimaviete 15.that s besnecres- ¢l a2is | to 14
conpri sing an 1?‘“@@&5&& rdi g%rsélﬁﬁl 16huBs n(ﬁgﬁ)raf#ﬁgslcgﬁerd% g{%}ﬁ/lfpi%r e descri bed

and a thermoglzastic pol ynmer having a m)du%l us o asti cl greater than
30N/ [ ﬁér] : 6}2?18-Acompositi@.ac1¢1\>rd>iogﬂp(§b§inll 1,aubstaotiadly di degcribed iniByamples of clains | to
has™

15, At hds el e agsane nadtn, S USHO, DLah, ener gy radiati of 17 A
COMPOSi t | ORcARBRY (@ dAY oh® of LRI 1o 18 UDSE AN | G in Exanple 1
or 2. 18. A cowpAsheat osvowsably diticly whicle lcamphists aSpubsiedBompbditionas descri bed in
Exanpl ?S 3qomprisng Mg@@}i@ged blend of an elastomer and a thermoplastic polymer, the '

30 3 hermoplastic ‘polymer being a linear polyethylene or a segmented copolyester 35.

polymer consisting essentially of recurring intralinear long chain ester units and
short chain ester units randomly joined head-to-tail through ester linkages, the
elastomer comprising a polymer of ethylene with an ethylenically unsaturated
aliphatic ester, the elastomer and the thermoplastic polymer being substantially

40 free of halogen-containing substituents. 40

21. A heat recoverable article according to claim 20 comprising a polymer

composition according to any one of claims 2 to 18.

lai 222. lA harness for wire and cable comprising an article according to claim 20 or
claim 21. | v

45 23. A polymer composition which comprises a crosslinkable or crosslinked 45
blend of a thermoplastic polymer, the elastomer comprising a terolymer of
ethylene, methyl acrylate and a cure-site monomer comprising carboxyl groups,
and the thermoplastic polymer comprising a segmented polyester ester copolymer
derived from terephthalic acid, polytetramethylene ether glycol and I 4-butanediol

50 having the repeating units; . 50
{“’”O‘} nd %‘%‘dﬁe@ K
. . o 0 . c po—— o d-

or a linear polyethylene, the elastomer and the thermoplastic polymer being
substantially free of halogen-containing substituents.



19. Awire or cable having a jacketing material conprising a conposition
according to any one of clains | to 18. 20. A heat recoverable article
el astomer and a thernopl astic pol ymer, ~t'he35

r
bei ng a .inear pol yethylene or a segnented copol yester I

consisting essentially of recurring intralinear |lo “ldmgmr“ﬂ!m“ ts a

short ‘chain’ester units randonly joi‘ned head-to-tai'l® neSE ers

l'i nkages, the;glastonmer conprising a polggpj,s0f ethylene with an 13

et hyl enj_cal | y—trss at-et—&Hphat et 2 ret—arre—+H :
t her noplastic pol ymer being subst anéiME%WRAY;f ree of hal ogen-cont ai ni ng
substituents. : S 33%23186 Il;?tﬁ“t ﬁﬁg‘;nﬁo 21. A heat recoverable
article according to claim20 conpri s,i,’mna;v%e&l‘wmn’fcorrposi tion according to
any one of clains 2 to 18. 22 | e conprising an

2—A—harnress—For—w-re—and—cab
article accornd¥ng ted |foyiHer Majesty's Statipp qebaﬁlecquﬂerﬁess\é!gmn. uﬁs?gtﬁ /P41
conposi tion which %’?ﬁ%@ﬁ&g g“?fd%ﬁﬁﬁﬁ%ﬁﬁ?&%ﬁ%”“ b 5A%|f§°ﬁ'd of a

t hernopl astic polyner, the elastonmer conprising a terolyner of ethylene,

met hyl acrylate and a cure-site nononmer conprising carboxyl groups, and the
t her nopl astic pol ymer conprising a segnented pol yester ester copol yner
derived.fromterephthalic acid, polytetranethylene ether glycol and 1

4- but anedi ol 50 havi ng the repeating units;

50 [err] or a linear polyethylene, the elastoner and the thernoplastic

pol ymer being substantially free of hal ogen-containing substituents. 13
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