Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2714204 C 2013/01/08

(11)(21) 2 714 204

(12 BREVET CANADIEN
CANADIAN PATENT

13) C

(86) Date de déepot PCT/PCT Filing Date: 2009/01/27

(87) Date publication PCT/PCT Publication Date: 2009/09/03
(45) Date de délivrance/lssue Date: 2013/01/08

(85) Entree phase nationale/National Entry: 2010/08/04

(86) N° demande PCT/PCT Application No.: EP 2009/000517
(87) N° publication PCT/PCT Publication No.: 2009/10619/
(30) Priorité/Priority: 2008/02/27 (EP08003577.7)

51) Cl.Int./Int.Cl. CO9D 7123/70(2006.01),
F16L 58/70(2006.01)

(72) Inventeurs/Inventors:
LEIDEN, LEIF, FI.
PURMONEN, JOUNI FI:
ALASTALO, KAUNO, FI

(73) Proprietaire/Owner:
BOREALIS TECHNOLOGY OY, FI

(74) Agent: GOWLING LAFLEUR HENDERSON LLP

54) Titre : TUYAU REVETU ET COMPOSITION DE POLYMERE DE PROPYLENE UTILISEE A CET EFFET
54) Title: COATED PIPE AND PROPYLENE POLYMER COMPOSITION THEREFOR

(57) Abréegée/Abstract:

The Invention relates to a coated pipe comprising a core, an adhesion layer coated on the core and an outer coating layer coated
on the adhesion layer, wherein at least the adhesion layer comprises a propylene polymer composition comprising: (A) a propylene
homo- or copolymer, and (B) an elastomeric component and to the use of such a propylene polymer composition for coating a

pipe.

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191

B
.
'
e
ok [ [ f
BTN .
N "'c‘-‘-.u:-:{\: e L~
Bo
.
.

A7 /7]
o~




CA 02714204 2010-08-04

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

3 September 2009 (03.09.2009) WO 2009/106197 Al
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
CO9D 123/10(2006.01) Fl16lL 58/10 (2006.01) kind of national protection available). AE, AG, AL, AM,
1) Tnt tional Aoplication Number- AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
pCL/EP2005/000517 EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
(22) International Filing Date: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
27 January 2009 (27.01.2009) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
. MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
(25) Filing Language: English NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
(26) Publication Language: English SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data: . S
08003577.7 27 February 2008 (27.02.2008) pp (84) Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
(71) Applicant (for all designated States except US). BORE- GM, KE, LS, MW, MZ., NA, SD, SL. SZ. TZ, UG, ZM.,
ALIS TECHNOLOGY OY [FI/FI]; P.O. Box 330, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
FIN-06101 Porvoo (FI). TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

(72) Inventors; and MC, MK, MT, NL, NO, PL, PT, RO, SE, SL, SK, TR),

(75) Inventors/Applicants (for US only): LEIDEN, Leif
[FUFIJ; Kotiniityntie 28, FI-07130 Anttila (FT). PURMO- ﬁ‘ﬂI‘{P{\T(EBFél\?J:rgF»T%()}» CL CM, GA, GN, GQ, GW, ML,
NEN, Jouni [FUFI]; Partiomichentie 1 F 11, FIN-06100 » NE, SN, ID, TG).

Porvoo (FI). ALASTALO, Kauno [FUFI]; Karjapolku 4, Published:
FIN- Porvoo (FI).

(74) Agent: BUHLING, Stefan, J.; Kador & Partner, Cor-
neliusstr. 15, 80469 Munich (DE).

—  with international search report (Art. 21(3))

(534) Title: COATED PIPE AND PROPYLENE POLYMER COMPOSITION THEREFOR

009/106197 A1 NI OADY ) ARV L0800 T 00

& (57) Abstract: The invention relates to a coated pipe comprising a core, an adhesion layer coated on the core and an outer coating
o layer coated on the adhesion layer, wherein at least the adhesion layer comprises a propylene polymer composition comprising:

(A) a propylene homo- or copolymer, and (B) an elastomeric component and to the use ot such a propylene polymer composition
for coating a pipe.

W



CA 02714204 2010-08-04
WO 2009/106197 PCT/EP2009/000517

Coated pipe and propylene polymer composition therefor

The present invention relates to a propylene polymer composition for use In
hipe coating, and a coated pipe comprising such a propylene polymer

composition as an adhesive and/or coating layer.

Multi-layer structures comprising two or more layers are known from many
applications such as the protective coating of pipes. In these multi-layer
structures different layers mostly consist of different materials which have
respective different physical and chemical properties. This results in the
oroblem that adjacent layers do not or only adhere to each other 1o an
insufficient extent. Therefore, it is commonly known to build up multi-layer
structures with intermediate adhesive layers for improving the adhesion of

adjacent layers consisting of different materials and thus, avoiding

delamination.

Adhesive layers and materials for the production of such layers in the
coating of metal pipes, which commonly comprise a three-layer polymer
structure, i.e. a metal pipe core, an intermediate adhesive layer and an outer
polyolefin protective layer, are known e.g. from WO 99/37730, disclosing an
adhesive composition comprising an ethylene copolymer component and
from 2 to 35 wit.-% of a grafted metallocene polyethylene. Such an adhesive

composition shows improved adhesive properties which do not diminish

over time.

Moreover, EP 1 316 598 A1 discloses an adhesive polymer composition
comprising a non-elastomeric polyethylene in an amount of 40 to 97 wi.-%
of the total composition and an elastomer wherein the non-elastomeric
polyethylene has been produced in a process using a single-site catalyst
and the non-elastomeric polyethylene or both the non-elastomeric
polyethylene and the elastomer have been grafted with an acid grafting
agent. Such an adhesive polymer composition shows improved adhesion

nroperties, in particular when used as an adhesive layer for coating of
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pipes. it is observed that peel strength is improved at room temperature and

the improvement still increases at higher temperatures.

However, in pipe technology, requirements vary substantially depending on
the specific use of the pipe. Thus, especially severe requirements apply for
material properties at low temperatures such as -20°C or below and further,
improvements In elongation at break and impact resistance are very
demanding when such coated pipes are used at low temperature areas. If
such requirements are not met, the pipes which are laid down at very low
temperatures cannot stand bending of the pipe or external hits will cause
that the whole coating layer will crack and be damaged. Therefore, it is the
problem of the present invention to overcome the above deficiencies and
draw backs and to provide an improved multilayer composition in particular

for use in the multi-layer structures such as coated pipes which are used at

low temperature areas.

The present invention is based on the finding that this problem can be
solved by adding an elastomeric component to a polypropylene used as a
coating for pipes. Thus the present invention provides a coated pipe
comprising a core, an adhesion layer coated on the core and an outer
coating layer coated on the adhesion layer, wherein at least one of the
adhesion layer and the outer coating layer comprises a propylene polymer

composition comprising:

(A) a propylene homo- or copolymer, and
(B) an elastomeric component comprising an elastomeric ethylene
copolymer.

The propylene polymer (A) may be a homopolymer or any copolymer such
as a random, block or other copolymer. It is especially preferred that the
propylene polymer (A) is a heterophasic polymer, wherein a propylene

homo- or copolymer may form the matrix phase and a rubber component

may form the disperse phase.
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The propylene polymer composifion used in the present invention not only
shows improved adhesion properties at low temperatures, but it has been
found out that modifying a propylene polymer based resin with an
elastomeric component, the low temperature impact resistance of such a
polymer composition used as an adhesive layer or protective coating for
pipes is improved significantly. Moreover, it was surprisingly found out that
the effect of an adhesive layer comprising the inventive propylene polymer
composition may influence the whole coating. Thus, low temperature impact
resistance of the whole coating structure of an coated pipe was improved
and the peel strength before hits and after hits was sharply improved
compared to conventional coated pipes using conventional adhesive layers.
The peel strength is measured for the purposes of the present invention

according to DIN 30678 , if not otherwise indicated.

it was found out that the present invention shows a specific improved effect
if the elastomeric component (B) is contained in the inventive propylene
polymer composition in an amount of preferably not more than 30 wt.-%,

more preferably 5 to 25 wt.-%, even more preferably 7 to 20 wt.-%, based on

the total weight of the propylene polymer composition.

According to a preferred embodiment, the elastomeric component (B) may
be a hydrocarbon rubber. In particular, the elastomeric component (B) may
comprise an elastomeric ethylene copolymer. It is specifically preferred that
the hydrocarbon rubber is an elastomeric ethylene copolymer. Specifically
preferred examples of such elastomers include ethylene-propylene rubber,
ethylene-propylene-diene rubber and ethylene-propylene-norbornadiene
rubber. For the purposes of the present invention, an ethylene-propylene-

diene rubber, such as EPDM terpolymer, is particularly preferred.

According to a further preferred embodiment of the present invention, the
preferred heterophasic propylene copolymer (A) defined above may

comprise;

(1) a propylene homo- or copolymer as a matrix phase and
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(i)  an ethylene-propylene rubber as a disperse phase.

Such propylene polymers forming a matrix phase together with a rubber

component as a disperse phase are usually addressed as heterophasic

polymers.

The term “heterophasic polymer” used in the present invention
encompasses all kinds of polymers wherein one polymer forms a matrix
phase and another polymer is dispersed in the matrix phase as a disperse
nhase. It is further preferred that the elastomeric component of the
heterophasic propylene polymer (A) preferably a rubber component, torms
the disperse phase. The term “rubber component” is well known in the art
and means herein any elastomeric component which is capable of forming
the disperse phase in the above matrix phase. It is preferred that the rubber |

component is an hydrocarbon rubber as defined above.

Preferably, the elastomeric component of the heterophasic propylene
polymer (A) is produced separately in a multi-stage process in the presence
of matrix phase as described herein below. Thus, the matrix phase may be
produced first as a multi-stage process wherein fractions thereof may be
produced in two or more reactors which may be the same or different ana,
optionally, under the same or different polymerisation conditions or,
alternatively, in one reactor by changing the catalyst and/or polymerisation
conditions. If desired, the polymerisation process may Include a pre-

polymerisation step in a manner known in the art.

Without limiting the invention to any process, the elastomeric component
may preferably be produced as a further process step after the formation of
the matrix phase in the same multi-stage process system as the matrix
phase. Accordingly, after the formation of the matrix phase, the elastomeric
component is preferably produced in the subsequent one or more
reactor(s), preferably at least in one gas phase reactor in the presence of

the matrix phase. Such elastomeric or rubber processes are known in the

art.
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The propylene homo- or copolymer (A) may be produced by using any

suitable polymerisation catalyst well known in the art.

It is specifically preferred that at least one adhesive layer of the coated pipe
according to the present invention comprises components (A) and (B) as
described above. In addition to these components, conventional additives
may also be present in the composition in small amounts preferably up to at
most 4 wt.%. For example, an antioxidant may be present in the composition
in an amount of at most 10,000 ppm, more preferably at most 5,000 ppm

and most preferably at most 3,000 ppm.

it is preferred that the above adhesive layer of the coated pipe apart from
the conventional additives consists of components (A) and (B), i.e. that no

further polymer components before or after polymerisation are added.

The polypropylene component of such an adhesive layer may be modified,
at least partially with an acid grafting agent, in order {o improve the
adhesive properties. Typical examples of such grafting agents are
unsaturated carboxylic acids or derivatives thereof, such as anhydrides,
esters and salts. Preferably the unsaturated group is in conjugation with the
carboxylic group. Examples thereof are acrylic acid, methacrylic acid,
fumaric acid, maleic acid, nadic acid, citraconic acid, itaconic acid, crotonic
acid, and their anhydrides, salts (metallic and non-metallic), esters, amides

and imides. In particular preferred are maleic acid and derivatives, In

particular the anhydride.

Conventional additives may be added before or after polymerisation.

The present invention also relates to the use of the propylene polymer
composition as defined above for the production of a coated pipe in which
said polymer composition is especially superior in elongation at break and

impact resistance as well as peel strength before and after hit under low

temperature conditions.
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In such a pipe, the propylene polymer composition may form an adhesive
coating and/or a further outer coating on the adhesive layer to improve
compatibility between various layers. The effects of the present invention
are especially apparent if the outer coating layer is the outermost coating

layer, a so-called top coat layer.

In a preferred embodiment, the adhesive layer in the coated pipe is adjacent

to a polyolefin layer.

The present invention in particular relates to a multi-layer pipe, i.e. a pipe
comprising a multi-layer coating with two, three, four, five or more layers,
which comprises a polyolefin layer and an adhesive layer adjacent to the
polyolefin layer which may comprise the inventive propylene polymer

composition as described above.

In a preferred embodiment of the present invention the above described
propylene polymer composition is comprised in both an adhesive layer and
an outer coating layer applied on the core of the coated pipe. The core may
be a polymeric or non-polymeric core. Especially preferred are such
propylene polymer compositions in the adhesive coating on a metal core
and in a top coat layer. The core of the pipe may be made of a metal such

as steel or of a fiber-reinforced material such as polymers reinforced with

fibers, e.g. carbon fibers or glass fibers.

In a preferred embodiment, the present invention also relates to a coated
pipe, comprising the above adhesive layer and outer coating layer, wherein
a layer of a polar polymer, in particular an epoxy layer, is provided on the
core and on which the above adhesive layer is applied. In particular, the
present invention also relates to a metal pipe with a three-layer protective
coating consisting of an inner coating tayer, such as e.g. the above polar
polymer or epoxy layer, an intermediate adhesive layer and an outer coating
layer, wherein both the intermediate adhesive layer as well as the outer
coating layer comprise a propylene polymer composition according to the

present invention. lrrespective of the number of the coating layers on the
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core, it is specifically advantageous to provide at least one adhesive layer

and outer coating layer on the adhesive layer which both comprise the

above propylene polymer composition.

Furthermore, the present invention relates to the use of the above-described
propylene polymer composition preferably for the coating of a metal pipe

having at least a three-layer protective coating as described above.

The coated pipe according to the present invention, which comprises the
propylene polymer composition in at least one of the adhesive layer and an
outer coating layer, preferably in both layers, shows marked improvement in
various mechanical properties. Especially, elastomer modified propylene
polymers according to the present invention preferably and surprisingly
achieve an elongation at break, measured at -20°C according to ISO 527-2
of at least 50 %, more preferably at least 80 %, even more preterably at least
100 % which is a sharp improvement compared to a conventional pipe
coating wherein respective conventional polyolefin resins do not contain an

elastomeric component (B) as in the present invention.

By only adding an elastomer into the propylene polymers of an adhesive
layer used in the inventive pipes, impact resistance can be improved
considerably. Moreover it was surprisingly found out that in the impact test
described below, the failure mode caused less damage to the coating. In
conventional materials one will find rapid crack propagation, delamination In
the interface primer-adhesive or a so called "butterfly” failure. In the prior art
materials heavy impacts often caused so serious damages that the whole
pipe needs to be re-coated. These drawbacks could surprisingly be

overcome by the new propylene polymer composition used for coating the

pipes of the present invention.

Moreover, the coated pipe preferably exhibits an impact resistance, at —-20°C
of 15 to 40 J/mm coating thickness, preferably from 24 to 40 J/mm
measured according to EN 1411 with the following modifications: The pipes

have been kept in a refrigerator or deep-freeze to obtain the desired



CA 02714204 2010-08-04

Printed: 15/01/2010 DESCPAMD EP2009000517
N . ‘ i » 8

temperature for 24 hours or more. The pipes have a diameter of 114 mm, a
wall thickness of 8 mm and a total coating thickness of 3.6 mm. In order to
avoid any flexibility in the steel heavy weight pipes were tested. The indenter
used for the tests had a hemispherical end and a diameter of 25 mm according
to the standard procedure. In the tests a falling weight of 6 kg and various
heights between 0.6 m and 2 m giving impact energies per mm coating

thickness between 9.7 J and 32.4 J were used.

Moreover, the coated pipe preferably exhibits a peel strength according to DIN
30678 of from 300 to 700 N/cm, preferably 400 to 700 N/cm or 300 to 500
N/cm before hit and a peel strength of from 150 to 450 N/cm, preterably 200 to
450 N/cm, even more preferably 250 to 450 N/cm after hit. This means that
even after impact the pipe is able to maintain substantially its peel strength
and will not loose or break its coating It was further found out that even under
relatively high impact energies within the above range, the peel strength

results were acceptable. At rather low impact energies, no influence on the

peel strength was observed.

Definitions and determination methods

The following definitions for the used terms as well as the determination
methods for the characterizing values/parameters used herein to describe the
propylene polymer composition of the invention and the properties thereof

apply generally for the description part above and for the examples below,

unjess otherwise stated.

AMENDED SHEET 18/11/2009
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Experimental and Examples

1. Definitions and measurement methods

a) Melt Flow Rate

The melt flow rate (MFR) is determined according to ISO 1133 and is
indicated in g/10 min. The MFR is an indication of the flowability, and hence
the processability, of the polymer. The higher the melt flow rate, the lower
the viscosity of the polymer. The MFR is determined at 190°C for
polyethylene and at 230 °C for polypropylene. It may be determined at
different loadings such as 2.16 kg (MFR,), 5 kg (MFR;) or 21.6 kg (MFR,,).

b) Peel strength ( Bond strength)

Adhesion of polymer on steel was tested by Instron 1122 peel strength test
equipment according to DIN 30678. A strip of 3 cm width is cut off the
coating layer. The other end of the strip is fastened to pulling equipment
and the pulling strength is measured during the peeling of the strip from the

steel with a pulling speed of 10 mm/min. The results are expressed as N per

Cim.

Peel strength was measured at room temperature (20 °C) before and after
hit by the modified falling weight impact test according to EN 1411
described below. As soon as the pipe had reached room temperature (after

hit), the same peel strength test as described above was repeated over the

impact area.

c) Falling weight impact resistance for peel strength measurement

The test was performed according to EN 1411 with the following

modifications. After a peel-strength test at room temperature, a coated pipe
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was deep frozen for 24 hours at -10°C. Subsequently, the pipe was
immediately taken to the falling weight test for determining the impact
resistance. In the tests a falling weight (indenter having a hemispherical
end, a diameter of 25 mm and a weight of 6kg) was made to impact on the

coated pipe from an altitude of 2.0 m. This corresponds to an impact

energy of 32.4 J/mm coating thickness.

d) Elongation at break

Elongation at break was measured at -20°C with a 50mm/min pulling speed

according to ISO 527-2, where compression molded specimen type 1A were

used.

e) Xylene solubles

XS (xylene solubles) were analyzed by the known method:

2.0 g of polymer was dissolved in 250 ml p-xylene at 135°C under agitation.
After 302 minutes the solution was allowed to cool for 15 minutes at
ambient temperature and then allowed to settle for 30 minutes at 25+0.5°C.

The solution was filtered with filter paper into two 100 ml| flasks.

The solution from the first 100 mil vessel was evaporated in nitrogen flow
and the residue dried under vacuum at 90°C until constant weight is

reached. The ratio of xylene solubles in the polymer sample was determined

according to the following formula:

XS (%) = (100 x m, x vy) / (M, X v,), wherein

my= Initial polymer amount (g),
m, = weight of residue (g),
Vo= Initial volume (ml),

v,= volume of analyzed sample (ml).
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g) Comonomer content

Comonomer content (wt%) was determined based on Fourier transform

infrared spectroscopy (FTIR) determination calibrated with "C-NMR.
) Weight %

The percentages are expressed in % which indicates weight % (wt.%), if not

indicated otherwise.

The present invention will now be described by way of examples: The raw
materials are e.g. commercially available or can be produced according or

analogously to the known methods described in literature, uniess otherwise

specified.
k) Materials used

Sample 1 (top coat)
Heterophasic propylene copolymer, homopolymer matrix

- ethylene content 8%
- MFR, 0.9 g/10 min.
- Xylene soluble (= rubber) 13%

- Ethylene content in rubber phase 40%
-  No elastomer content

Sample 2 (elastomer modified top coat)
- Sample 1 93 %
- elastomer content (EPDM) 7 %

Sample 3 (elastomer modified top coat)
Heterophasic propylene copolymer, homopolymer matrix

- ethylene content 8%
- MFR, 0.4 g/10 min.
- Xylene soluble (= rubber) 14%

- Ethylene content in rubber phase 40%
- elastomer content (EPDM) 18 %
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Sample 4 (achesive)

Heterophasic propylene copolymer

- ethylene content 11 %
- MFR, 7.5 g/10 min.
- XS (rubber content) 15 %

- Contains maleic acid anhydride 0.12 %
-  No elastomer content

Sample 5 (elastomer modified adhesive)

- Sample 4 90 %
-  elastomer content 10 %

Elastomeric component

Semi-crystalline low diene-containing ethylene-propylene-diene terpolymer

(EDPM) with narrow molecular weight distribution

Properties:

Mooney viscosity ML,,, (125 °C): 45 (ASTM D 1646)

Polymer composition (wt.%)
Ethylene: 70 (ASTM D 3900)

Propylene: 30.5 (ASTM D 3900)
Ethylidenenorbornene: 0.5 (ASTM D 6047)

For preparing coated pipes according to the Examples and Comparative

Examples the following coating procedure was applied.

Steel pipes were provided having a diameter of 114 mm and a wall
thickness of 8 mm. First a coating of an epoxy primer (Scotchkote® 226N
from 3M) was applied by spray coating while rotating the steel pipe at a
coating speed of 10 m/min, a temperature in the range of 180-200°C, and a
coating thickness of 100 um. Thereafter the adhesive layer and a
polypropylene outer layer were coextruded at temperatures between 220

and 250°C, obtaining a layer thickness for the adhesive layer of 250 um and
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of 3.6 mm for the outer layer. Using a silicone pressure roller the

coextruded layers were pressed onto the steel pipe in order to remove air

bubbles.

The results for compositions made from the samples given above are indicated In
the table below.
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Table 1
Exam;-;!; ) _jl;ormulation* In;péct Peel sirength
resistance . (Njem)
(J/mm) Before |Aiter hit
- hit |
Examﬂgle 1 Sample 5 + 32 410 270
Sample 1 - o
C‘omparative Sample 4 + 10 483 0
Example 1 Sample 2
Example 2 Sample 5 + 26 450 300
[Sample 2 ]
Comparative Sample 4 + 10 438 0
Example 2 Sample 1 B
Comparative Sample 4 + 10 350 0
Example 3 Sample 3

0 means that the coating got loose and broken when it was hit

Elongation at break was measured at —20°C according to ISO 527 under the
above conditions with Samples 1, 2, 4 and 5 specified above to verity the

influence of the elastomer in the compositions. The following results were

obtained.
Table 2
Sample Elongation at break
(%) |
Sample 1 (comparative) 40
Sample 2 (inventive) 114
Sample 4 (comparative) 57
Sample 5 (inventive) 160
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The results of the inventive examples compared to the comparative
examples clearly show that a coated pipe comprising the coating polymer
composition of the present invention is sharply improved Iin impact
resistance, peel strength before and after hit at temperatures of -20°C or
below and in impact resistance at —20°C. Furthermore the failure mode after
excessive impact was less damaging for the whole coating, thus extending
the lifetime of the coated pipes. Consequently, the polyolefin coated pipes
of the present invention provide an optimisation of the property profile
achieving particularly improved impact strength, peel strenth as well as
bending strength leading to an extended lifetime with less maintainance of

the coated pipes which also brings about a substantial save of costs.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1.

A coated pipe comprising a core, an adhesion layer coated on the core
and an outer coating layer coated on the adhesion layer, wherein the
adhesion layer and the outer coating layer comprise a propylene polymer

composition comprising:
(A) a propylene homo- or copolymer, and

(B) an elastomeric component

wherein the elastomeric component is an elastomeric ethylene

copolymer, and

wherein the pipe exhibits a peel strength of from 300 to 700 N/cm before
hit and from 150 to 450 N/cm after hit according to DIN 3067/8.

The coated pipe according to claim 1, wherein the propylene polymer (A)

Is a heterophasic propylene copolymer.

The coated pipe according to claim 1 or 2, wherein the elastomeric
component (B) is contained in an amount of not more than 30 wt%,

based on the weight of the propylene homo- or copolymer (A).

The coated pipe according to claim 2, wherein the heterophasic

propylene copolymer (A) comprises:
(A) a propylene homo- or copolymer as a matrix phase and
(B) arubber component as a dispersed phase.

The coated pipe according to any one of claims 1 to 4, wherein the

elastomeric component (B) is a hydrocarbon rubber.

The coated pipe according to claim 5, wherein the hydrocarbon rubber is
selected from the group consisting of an ethylene-propylene rubber, an

ethylene-propylene-diene  rubber, and an  ethylene-propylene

norbornadiene rubber.
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14.
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The coated pipe according to any one of claims 1 to 6, wherein the pipe

core is made of steel or a fiber reinforced material.

The coated pipe according to any one of claims 1 to 7, wherein a layer of

a polar polymer is provided on the core.

The coated pipe according to claim 8, wherein the layer of a polar

polymer is an epoxy layer.

The coated pipe according to any one of claims 1 to 9, wherein the pipe

has an impact resistance at -20°C of 15 to 40 J/mm according to EN
1411.

The coated pipe according to any one of claims 1 to 10, wherein the

propylene polymer composition exhibits an elongation at break of 50 %
or more according to ISO 527-2.

The coated pipe according to any one of claims 1 to 11, wherein the

outer coating layer Is the outermost coating layer.
Use of a propylene polymer composition comprising:
(A) a propylene homo- or copolymer, and

(B) an elastomeric component comprising an elastomeric ethylene

copolymer

for the production of a coated pipe comprising a core, an adhesion layer
coated on the core and an outer coating layer coated on the adhesion

layer, wherein the adhesive layer and the outer coating layer comprise

said propylene polymer composition, and

wherein the pipe exhibits a peel strength of from 300 to 700 N/cm before
hit and from 150 to 450 N/cm after hit according to DIN 30678.

The use according to claim 13, wherein an adhesion layer and an outer

coating layer are produced from said propylene polymer composition.
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