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The present invention relates to a crosslinkable polyolefin composition for wire and cable applications,
and particularly for low voltage (LV) and medium voltage (MV) cables, to a cable comprising said
compositions and to the use of said compositions for increasing the tensile strength and/or flexibility of a
cable. The crosslinkable polyolefin composition of the invention comprises (a) 50 to 99 wt.%, based on the
total polyolefin composition, of one or more ethylene copolymer(s) containing monomer units with polar
groups and monomer units with hydrolysable silane groups, wherein the monomer units with polar groups

are present in an amount of from 1 to 25 mol.% based on the total polyolefin composition, and (b) 1 to 50
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wt.%, based on the total polyolefin composition, of a copolymer of ethylene and a C; to Cg alpha-olefin co-

monomer having a density of from 850 to 970 kg/m> and a MFR; ¢ of from 0.1 to 50 g/10 min, determined
according to ISO 1133 at a temperature of 190 ‘C and a load of 2.16 kg. A cable comprising such a

crosslinkable polyolefin composition and its use for increasing the tensile strength and/or flexibility of a

cable are disclosed as well.
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Crosslinkable polyolefin compositions for wire and cable applications, cable

including the same, and the use of the compositions
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The present invention relates to a crosslinkable polyolefin composition for wire
and cable applications, and particularly for low voltage (LV) and medium voltage
(MV) cables, to a cable comprising said compositions and to the use of said
compositions for increasing the tensile strength and/or flexibility of a cable. The
crosslinkable polyolefin composition of the invention comprises (a) 50 to 99 wt.%,
based on the total polyolefin composition, of one or more ethylene copolymer(s)
containing monomer units with polar groups and monomer units with hydrolysable

silane groups, wherein the monomer units with polar groups are present in an amount
F1H > 2 HEHRER)
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of from 1 to 25 mol.% based on the total polyolefin composition, and (b) 1 to 50 wt.%,

based on the total polyolefin composition, of a copolymer of ethylene and a C; to Cg

alpha-olefin co-monomer having a density of from 850 to 970 kg/m’ and a MFR, ;6 of

from 0.1 to 50 g/10 min, determined according to ISO 1133 at a temperature of 190 °C

and a load of 2.16 kg. A cable comprising such a crosslinkable polyolefin composition

and its use for increasing the tensile strength and/or flexibility of a cable are disclosed

as well.
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Crosslinkable polyolefin compositions for wire and cable applications, cable

including the same, and the use of the compositions
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HYRRGR AT AR LY BB (R M 2 B2 2 -

[0062] [N - ASFHARKILV A IE FHH6E R N E SR E A I - [Fh
b TSR ERY A E - SRS (EPR) EEIEE MEMRBS(LYm(bE
FEARAERE > Il HEFR R EPRHN PR ( bale ) - ASEIHRYLH R H] (£ FTFEAEPVC/PE
L E GG AEE - AHEERFENRREECOSIRE - N EH
TR R o E(ERRIRE TR S - mIVMEERE > ANFHAVER AT LU
PRl (B0 - i ARy B4 o (LT bRePUE ) -

[0063] Wl » AR AT BIEICAHRY N SRR A ER (LV)
B (MV) BENE/D—E - #%2/0— [ T E RE G R e -

[0064]  [RItL » ASEIHAY RSB ESEIRAE AT A hnEE 4 - 02
LVEAMVEEGEHHI {58 AT/ s AT B ik

[0065]  AZFIHEYA] I IR H e ] —2 I AR B A EE
i~ BERECGEER -

BOH 415 HEHRIAE)
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=yl
LA IT%
a) JERfi= (MFR)

[0066] fAR&R* (MFR) fR{EISO 1133 E 1 le/10 minFrr - MFR/Z
FEVIREMERVIEIE - I HRE AT TSR - JEReR s - R EY)
FYZE FERIAE -

[0067] F 4% (k) TEEYIHIMER, (6f£190°C HYREEFN2.16 kehy 2 #H T

HE -

b) BE
[0068] $#f A HRIZEN ISO 1872-2 %I f# 1y BE 45 B BU 3 A » #RIEISO
1183-1:2004 12 AHIE T SYIHTERE » I Dlkg/m R -

c) HTHESE
ZENMREH T EHEGE
[0069] FFHEEXILIR(NMR) Kk EERE YL EEREE -
[0070] {5 FH4£500.13 MHz T #E{THYBruker Avance III 500 NMR ¢zt
& ALSFOIARIARRE T HYE & IH NMRYGEE © B s g i A 13C R E{EAY7 mm
BEF e (MAS) PRER{E150°C Facsk » WA REEES SR © KRy
200 mgHYAFREEE ASME BT mmibyELEEMASEE 0 - 6 DA4 kHzei - BEfE IR
BEFEE R 7 REE IR T E AT 0V S B 8UE (Klimke06 » parkinson07 -
castignolles09} - ¢ F {85 F2SHYTEER 7L { pollard04 » klimke06 } A E BE ARk /8 2%
('single-pulse excitation ) ° &H{EYEEEAELLES 1 6(EBFRE -
[0071] fEREAUEAEEE 50T B BIEIE S E & TH NMRYFE (TR
B B MEERWALE - Fra b2 LAE1.33 ppmiyEES (bulk) L)#aD
HEAET /N2 -
[0072) A NIEREHES (methylacrylate » MA ) #2 A & {brandoliniO1 } #Y
pa). W
[0073] ERZEEL o] ge Y SR IL T BRI H s AWIGER H Beimn =41
FHEUETR - SR EE(H L2 B ARV 4% % (number of reporting nuclei ) - fiEH]
7T HC4E IMAT BERYAE3.6 ppmAY{E 5748 70 2K E E 48 S PN 1% EL HH s ( methylacrylate )

B 10 H » 315 HEHRRASE)
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MA: IIMA/3

[0074]  {EF31E0.0043.00 ppm. [EAYEERE (bulk) AEHE (Tou) {EFRAVIE
TREELNGEE - ;Eﬁﬁ FLRSTE Sy (bulk integral ) i ¥R IR IL T BHASHEES T
HERRE LGS

E = (1/4)*[ Ipuk - 3*MA]
(00751 E&Y)h W% HES (methylacrylate ) FYAEEEH YR HAT ¢

fMA =MA/(E+MA)

[0076] DAEEHEpEEEHAYNIREE HES (methylacrylate ) FYSEILIREEAS
SANEBMEHRER =GR

MA [mol%] = 100 * fMA

W%

[0077] DI E2EESHAYNIEEEHES (methylacrylate ) FYSEILIXEEAS
B ABMEHRIEETFETH

MA [wt%] = 100 * ( fMA * 86.09) / ( {MA * 86.09) + ((1-fMA) * 28.05) )

klimkeO6 :
Klimke, K., Parkinson, M., Piel, C., Kaminsky, W., Spiess, H.-W., Wilhelm, M.,
Macromol.Chem.Phys.2006;207:382.

parkinsonQ7 :
Parkinson, M., Klimke, K., Spiess, HW., Wilhelm, M.,
Macromol.Chem.Phys.2007;208:2128.

pollard04 :
Pollard, M., Klimke, K., Graf, R., Spiess, H.W., Wilhelm, M., Sperber, O., Piel,
C., Kaminsky, W., Macromolecules 2004;37:813.

castignolles(9 :
Castignolles, P., Graf, R., Parkinson, M., Wilhelm, M., Gaborieau, M., Polymer
50 (2009) 2373.

B 11 H 315 HEHRRAS)
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brandoliniO1 :
A.J Brandolini, D.D Hills, “NMR spectra of polymers and polymer additives”,
Marcel Deker Inc., 2000.

d) FTIR
[0078] Wt 2§ AL = F S B eny 2 28 18 (1T SEEIR AT SN e )
(FTIR) HIE - ZJGE = HEREW A E R M FEfr945 cm  flEHEE 2,
$#A£2665 cm™ AYIEME EEIACHTE -

e) EiRE
[0079] EHHIEEFRIFEISO 178RIE - AR B2 mmiYiFH A
(extruded tapes ) ° X ZE 7 FEIAVEEEE (length of the span ) /64 mm » JRIEEEE &
2 mm/min > FJHIFI25 (load cell) 5100 N o {f FHETZ# & Alwetron TCT 25 © 4
AR 2 AT R 23+/-2°C FIS0%AH SR E T FaaT 2/ 0167865 -

) REFRE (%)

[0080]  FyhliE vl i LIGAER R Rl E L - fRIFIEC 60811-507
FAAE2007C A AE20 Niem Y &k TS BB ACH E R B RFA K A E -
= {EmE SRR S T FE R IR 3 S H e sH Y b Bl - LB 504
A EUIEI A A o BB e L Bl EE EE e Re T 6
FL20 N/em® iy b e aHE R S T « 155788 1% > {5200°C HifE oAl
B THACIERCHYAR Z TR RYREEE > W05 TR o7 EEREH R IR S0 EEIE LA % & A&

[0081] ¥k A% - FEHER SR (BE) - WAE200CHK
&Sor58(& > PEEAEEDOM NAAIEREDRE o K AE P HEL R Z VIR RS T

g) BRI R ENE RN ES (B EHERE)

[0082] fRIEZISO 527-1:20124F23° C FI50%AEEHEE T » £ Alwetron TCT
1057 fepreUBaetAt b DA250 mm/min 'y 28 A& B2 (e o FE AN 2L (S -
HYfHR-RaHEMFE-900 - HIEAG RS E R F2 mmiyiE At - AEHIEZ AT - ek
BRAE23+/-2°C FIS0%AHE R EE T A £/ D16/ « AR d: 176 2 10{ i Ly

B2 H 315 HEHRRAS)
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T -

24}

a) ZIRHEY

[0083) 75 AU e PR LA v 42 A AR Y R 2 K 467
(a) WIFRIFT -

[0084] 2 &y AR & PIBAE 660 mfY 57 7T ek 1 24 I 28

(Union Carbide A-18Y ) FAEFE - NEEE K532 mm o DLEHTTFRF#EEER R (N
5 )~ EEE (R (E2- 2 EC B R T Bl t-butylperoxy 2-ethylhexanoate * Luperox
26) MZER) MALBHEEBIMAZIRESF - AT RB230MPa » HEREEY)
AR S ARE F285C » HINEEYBINR S E A/REK310T -

Rl ZGREEY) (a)

i FEYIA | BEaY)B
MFR,.16 * g/10 min 5.6 1
HRE > kg/m’ 944 923
VIMS & & ' EE% 1.4 1.1
(iEERE] (HDTMS) - EHE% 4 0.35
A E] MA itz
M EEEE > HE% /EH% | 22/8.4 0

MA : %l S
VIMS @ Z¥GE=HE R

HDTMS : 7\ = FH S A0 e

[0085] ZJ&ILTEW) (b) T 2R - HEYID ~ ENIFE ZSBEE =515
AR E LY - LEYIRIEE INOR2FTR -

B 13 315 HEHRASE)
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R2 L LIHIEY) (b)

ey (o) | B | MPRI9O | SHBL | ffbes | BEAE | T,
kg/m C/2.16kg | 8> MPa | E>MPa | E&> % | °C

( Qif:ﬁ@%%;n ) 883 1.1 23 23 750 73

( Qiri{e/fﬁ?z(En ) 902 1.1 72 36 715 97

( Quff;éj?; Lay | 870 1 8 7 400 | 56

[0086] ZJ#&ILEZ4(b) O] LA H Borealis AG, Vienna #6544 5Queo ™ o

(00871  AZFHRAVEHRYIER T FR3FHIRBIN L6~  fE AL » 40 FFT
AR FE—TEEARRE - 2L - WIHEEH Bafn J0aE = H |/ A biay =odt
Y (BEYA) -

T EYEBR NS

[0088] IRIBAZIATRA] (Ex.1£Ex.6) BVE&WHKYEBTBUSSIL
Eot# (BUSS-co-kneader » 46 mm ) H2[A225 rpmH IR AR S B Fy40
160 ~ 180 ~ 200°C BYFE M & AR AT 25 b IR B M 2 B3 200°C iRk R E A —iE
KEUR o ROR G IR IIENE120C - EERIRIEAEE F160°C - t#f& (barrel )
EAZELT0C » HIRE Fod rpm o REFTA R IS e L1 -

Wit BE

[0089] A T RIZEALMFIRE - BrdhESR - SHBEERMAEHER 5
# (1.8 mm) fECollin TeachLine E20T A4 1% FAEE » i RS A H
& E20 mmig4.2:1 » 20DEELFIERT « B ARTERE 45 150/160/170°C » FLiZ
PR B555 rpm « HIAEEEYIB » R 47 F5150/180/200°C » BRFRERE /555 rpm o
LASE & %HY R R i B AT (EEISREE ( AmbicatTM - O i H Borealis AG,
Austria) NIIEIFR3 AT RAYATARLT F -

[0090]  {EEAEDHER A - B E90°C K H ACHH24/ NS -

B 14 H > 315 HEHRAS)
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K3 AR LR

- B | joor, EHBL | HIfPE BEUE | SNED
i kg/m' | oo | BOMPa [EoMPa| 8 % | £ %
CEl1| 100%% &Y A | 944 | 56 | 30 | 105 | 320 | 18
CE2| 1002%&B| 923 | 1 170 | 16 | 463 | 60
80% TS A+
Ex.1 ZOZ/OLXEE?@D 919 | 335 | 2689 1553 | 373 | 22
A&
0% L) A +
Ex2| oqmamyp | 907 | 39 | 2658 1696 386
0% &) A
Ex.3 loggxﬁ?@; 9040 | 55 | 3037 | 1589 | 376 | 18
=
B0O%THLY) A
Ex.4 zog/gxﬁ?@; 036 | 45 @ 3312 | 1804 392 24
=
T0%EEY) A
Ex.5 3();0;:2?@ S X TR 2147 422 | 25
A&
50%FEY) A +
Ex.6 So%;ij?@F 007 | 21 = 177 | 1581 | 434 | 95
A&

[0091]  E#fi&EREUR - KRB AR ZGLEY (b) (FuEEY)
D~ EslF) £ AZWGHEY) (a) (P ATREVIA) - RS TEE
HPREE - (&M g S E T E S - [Fl - AR R BB R (58 0] LA
RREBFEYIA > AL HDESAEFGYBRYEENEE - R EEYBE—HE
BAEATEEMERTE R b/ LG - fRIZHD 603S1:1994 Part 1 > A A4
HY7RBIEX. 1 EEx. 645 e PR B (R EA SR AET AR HY 12.5 MPaRHILfHo® /e > [RIE - A3
RPN E0siuf SORENN SR (AR YRR R UL el =pNEEl <3 ==k St N G H
TBRERERERE - ARHAYEY AL EPVC/PEF A E R T A - A%
HREYAH RIS P BRER LRIV AY B 4 S LI - I H AR LR RIRY
foe) LI ALY EREIPUR -

[Froar i ]

AR

515 H o 315 HEHRAS)
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112412 B 27 OB EEHRE
[SFUHER R M EE ]

[E5°KTH1) — A BB Im R AHE Y - BE

(a) BN AHRYIETTI02 998 B %) — 58 L/ H LT » HE
A B A A E Y B AS T R A A K AR e A IRV BERG EET - Horp - B
PR - sz BA S AENERE T LI E IS EH RV EFAE 8% —THE
ZHELIGILEY) (a) F1 5 DI

(b B HEEIFIC A R IHI1 2308 B %oHY L5 H1C; 2 Cy -4 R IL X B AR HY
$LEx) » HEFF850£970 kg/m’ Y FERI0.1250 g/10 minfJMFR, 16 Hid1 - 3%
MFR, | fRIRISO 11331£190°CHYIREFRN2.16 kgHY & & T HIE -

s KIA2] A0 KIF1ATAL &2 A] S M I S &H Bl - Horpr - 32 Bl A
RS E B E MR T Bs - PIGEE LS - PR HES A B AR A R H
e~ MR GYIRTHEAERE -

AR KIA3 ] AR SKIH 1AL &2 A] S M T R S & Bl ) - Horpr - 82 LA Ik g
Wi AERERE T E I AGEA =R AW - JIGEEHSE LS EW
Wi~ LIk = L8 EATGE - v-(HE)WIGBRE N E = A BB ~ v-(HEDHN G
BRsENEAE = L8 EW - R =JMmEAY T - KELESYIFTHERAYEE -
(55°KIH4 ] Q08 KR 1AL &2 A S e A B sl ple ) > Ho - ZRRaia i
AHRY - 2 B KRR R RV B RS BT LL0.001 B % 2 1 SE B NI B FAL N Z—
fEs ARG () o -

(55°KIE5 ] Q08 KR ATl & A Al e iR S & Bl ) - Hoop > 32 2%

(b) ELIGH-EGHMEREEILTY) -
[55°KIH61 255 KIF 1AL & AT A M e i S & ple ) » Horpr > B2 H R —
HEE (o) BNEEIFRLARYIN 0.0001 255 8 %HY B AV BE4E S B o
(55°KIH7] 208 KIR6ATAL &2 A S e A IS sl Bl - Ho - 2BV BRER & 1

(BRI B St A LR B B R (LA -

B 1E - $2 HEHHH YRGS
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1124E 12 B 27 OB IEABE
s oKIAS ) WEEKIA L ATl 2 ] R MR AH R > HAr > B2 A A

£/012.5 MPaf {58 - SZALAHREIRIRISO 527-1:20124£23 C FIS0% HHET R
FETNRATAE

s oKIHI ] AR SKIA AT AL 2 T A B 2

PRIGEHEY) » B s B
TRIZISO 178FTHIERT-F #2850 MPapyE HIIEET -

[55°KIE10] 4055 KIF ATl nIAC BB A IR el e » B sZ 8Bl B
BB 180HIEBEN /£ - BZENE N RARIRIEIEC 60811-507E 48 11200°C AifE
20 Nfem iy & FHIEEERACHIE -

(E5°KIE11]) —fHES > HAaiE e/ b —(F

g BE)—EBaSmHRE
£ 100 E—IEHTIL 2 7T ST RIS AR

[E5°KIH12]) WA KIA I FTl 2 &4 - Hoofp

iz 2/ —{H 8 HIBG R
o
[55°KIE13] —HE40E5 KA1 £ 105 {E—TART AL AT AR AH A R
S NS AL RN/ B BEMERY AR

BOE -+ $2 HEHHHYAREE
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