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Met hod and apparatus for coating pipes The present
i nvention concerns a nethod according to the preanble

wo@toos1zd2me 1 for coating a pipe or a pipe sectiPCT/FI2008/050223

According to a method of this kind, a layer of at

| east one polyner material is applied on the surface

of the pip pi pe se¢tion at | east along a part of

Meshodiand, apparatusfog ceatingRIDEs esent i nvent i on al so

conprises an apparatus according to the preanbl e of

claim 33 for applying a polynmer coating on the surface

dhe prepinpenveStieetonseme s noaihodeatbcniditg foahe pamblepdiclavmrlsfor coating

such as pol yet hyl ene or pol ypropyl ene, have been used

P RIPGIA 2R 5%8% i pelines for a long time. These kinds

of pipes are nmechanically strong and have good

corrosion resistance along the coated part of the '

Prpadingiey matkodyedribis &indy awsied etlattlense oirepolyispingaterial isapylied on
chni qu Subner. Ar.c I.n to for L peline.

S PR ATHBTET HEF s fong et e puCO e pfffiely reor.

construction site, a length of the pipe is usually

| eft uncoated at both ends at the factory where the )

BB Dressnt dyRNTioyalRe CoMPIdICRAR aPRASHIS acForHng fethe prepEdle ffclaim 33

i.pe. . Fi - el [RTe]] lce. the joints formed
g?%?ﬁ%H§GH§?§%gﬁ¥%% g??ggfﬂgﬁgaggllp%ive to corrosion
For this reason, a coating |layer has to be spread upon

he girth weld and on_the adjacent, uncoated portion
_%?e_elt HBCYioplEd g lggers 8" BOBIEY él_fc; 2 SOBPTYIRC RS Pal_a.faropyfene, have
bQinNkse@Pbil ShB s @igklinks fok Q%I%EDﬁrﬁé.uF}ﬁs@ﬁ?idé’\@F $ibed dte tdBhanically
anbi ence. A nunber of ways of producing protective
stoantgi and hawd gdadedodronmh desdstprmierni agaheckatelwari of thépipar they are

Co ti | t he. ded.j.oi nt i .

SR AR ol RN S PR LEuRer e R Weing) o form a

?_%Eiiﬁﬁ? THAARAE REIQY B desE thOpiPks 4AhEEURBErudthM s8] Hlength of the pipe
I's method accounts for about 65 % of the field-jornt

soutalhgsftivncenierbatdotipesidy et ty ifedierycvire thegobanergppars is otherwise
@gﬁfeﬁ%% tﬁé’%drfage 'o?thteff)if%r. ovide the girth weld with a

ver of urethnane or ‘epoxy resins. Such coatings can
be sprayed on the pipe using spray guns. Further
alternatives are represented by machi ne taping, o
Eigtd-weldedininten. & disdointaiopaed Fta%‘? RRPISHHELIN B tF D pENSsitive to

. h . ; . ¢

T Por BRTaR § PERReAREP RAEER IS opbPhe'ulRRR and on he
adjacent, uncoated portions of the pipes so as to completely cover the welded joint and to

shield it from moisture and water in the ambience.

A number of ways of producing protective coatings of field-welded joints are known in the
art. Conventionally, the welded joints are covered in a film of polyethylene film (shrink-
sleeve), which can be shrink-wrapped around the joint to cover the weld. This method
accounts for about 65 % of the field-joint coatings in case of polyethylene-coated steel
pipes. Another option is to provide the girth weld with a cover of urethane or epoxy resins.
Such coatings can be sprayed on the pipe using spray guns. Further alternatives are
represented by machine taping, surface molten tape, manual taping and injection moulding.
Some of these techniques give rise to good coating results but are difficult, if not
impossible, to use in field conditions; some fail to give adequate protection against

corrosion.
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I mpossible, to use in field conditions; sone fail to
gi ve adequate protection against corrosion.It is an

wa@Rpoosas22the present invention to elimnate at PERER0GS/050223

part of the problens related tg the prior art and to
provi de a novel nethod of coating pipes. It is another
aimof the present invention to provide a novel kind

of apparatus for coating pipes. The present invention

itSs Q@éﬁijofcme E)fé‘é‘eﬂt 8RnA5n APAINYHh Y aflealt@FRlt SFMEe ﬂ%bbéﬁﬁrrelated to
material in formof a nelt filmor sheet on the

thapiiac ert efid thgropidpe novelphgshod elcedagng pipesn a novi ng di e

or nozzle. In particular, the nelt polynmer filmor

sheet is applied on the pipe froma die which is

Ry Rkkr Qi af GRIPréREEInvIMtioalo pAivider AAERinaloP BFpardtes for coating
peri phery of the pipe or pipe section. An apparatus
BPevrding to the invention conprises - a novabl e

carriage, which is capable of travelling around the

peri phery of the pipe or pipe section; and - a flat
Thepreest @dletdort B basala Be ideh of app‘lbi;ﬁ@&& leed dne @B@mer material in the
nount ed on _t he noveabl e carrla%e for applying a

&smf@rm«rla%n of phegirtt the SRRGPIThEPIRE PY @J«Eé S‘%ﬂﬂoa fispa mgping die or
9629 %Irh&ﬂar, ﬁﬁrﬁlﬁ olgfn@?ﬁ Bf’"gl@:fﬁ% a rf‘tflé ﬁ dJerfrom a die which
a

|na lon W't ove atures
fsonodmmiedri 4 cayrit gee winsdht capd»leymIBAEdlahgngrthef p)frrml'ldrymf thdpipe or pipe
sur.face of the pipe or pipe section. Mire
&s5HeRfi cal Iy, the present nethod is mainly
characterized by what is stated in the characterizing
part of claim1l. The apparatus according to the
%mvepmh@ma¢@ﬂ@hgﬂ3&mémeédnbvnphsw is stated in the

character| art of claim33. Co s i der ab] . )
oot el B R KPP R R gcp e peiphery of the pipe

Thus, of fige fRtiBRAAND apparat us according to the
i nvention can be used for coating field joints of

p|pelaﬂe@hebQkawdaamsam3©0bepdsedrﬁbhaodhemnwdamnhgmowmbk

ta gpl | gaar}'lgge Ror a%;e/mg aapoh g eerrla§%fr iP r%leﬁ Toim O on h%rsluﬁjace ofe a pipe or pipe

section.

Further, the apparatus comprises, in combination with the above features, a levelling
means for levelling the melt polymer layer formed on the surface of the pipe or pipe

section.

More specifically, the present method is mainly characterized by what is stated in the

characterizing part of claim 1.

The apparatus according to the invention is characterized by what is stated in the

characterizing part of claim 33.

Considerable advantages are obtained by means of the invention. Thus, the method and
apparatus according to the invention can be used for coating field joints of pipelines, but it
can also be used for other coating applications, where a layer of polymer material needs to

be applied upon the surface of a pipe or a similar substrate. Therefore, the invention can
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be applied upon the surface of a pipe or a simlar
substrate. Therefore, the invention canal so be used

WO 000818229 ri ng vari ous pol ymer coatings. The apEEFROSH50223

is |light-weight, operator frie?dly and easy to use in
field conditions. The equi pnment descri bed bel ow can be

ved and. operated with a tractor with trailer and a.
158% g? P?etr‘]idf_ﬂ)r J%IPP“ B8y F‘B%%HO?HE?%?Q‘BT%&EC BRPaFaes ltslhéﬂ?‘é(ﬂght’ operator
Elb%di;pa_gla' e'a§§1 toGRR iPBeld $8AdifiOhs. MRAY btglg Rch€¥cdRl below can be moved
shiel’ding off the coating area an Fhe di e and
pidaerfeoated fvith m towr wothrirailepambxtog-1db o lall kguipmentlstihg/ plaetd on the

eed but..can .be effected with e.qg,. bl.ow of air
BFRGh The 134000 5 hRE Sl bl o e B Phsign i arca and e
AR RAH peEformffrone eatefbinttd Rexd. COSIINBNL B10weY HbtEedRE Buit@n be effected
IngortantLy, when used for producing a field-joint o
varimglowipgot s of withp wetelogh ddespatad i gampeireadily repaired, if
fenaj a}itlﬁsa ﬁ’gréa}ple*}?eléﬁ% RHindS @ f actory coating and the
rnvention s tully o%era ronal in field conditions,
all weather conditions taken into account. The

i nvention can be used for coating sections of plges or
{rrarangy prlen ysed gofpredusingreliclddaint epatingdhe ryult Rk thersgsent method

ey | e . . ‘ ‘

e e 068 a0 R T S IR TSR @l Uperational in
fibld condieéntd, @l weiathler bendétxansitaled imo raecapino S&leynweintibn tdrebe used for
ai d_of a,detgi]ed desqri ti%n an m@éh r?ference to
£9eIng SetionR 8T RIPSRTRYCle piPghirlEcah Ainovsser fYicqating B 2tHe
SUTHAHHES Wi SRR NGke0 VL AFACE Rifk RO IR tRBSipes, as will be
enbodi nent of the invention, wherein the novable die
fliscupedalyed. on a carriage which is provided with an
i nternedi ate container for nelt polyner; Figure 2
shows the sane enbodi nent in perspective view, and
Reguh€ind@ndiéh Wil SOWntilel RbRGESkS1yokitle ¥eraittbMgd@ailed description and
polymer filmon the surface with the aid of one
with deferpang toghe atiachpd de@iegs nventi on, wherein nelt
polymer filmis extruded on the surface of a pipe
using a novable die directly connected to an extruder.
Fhearaethoed iacklenvibw thetsauttie: grasatihg dewenideordiigio one embodiment
coating a pipe or a section of a pipe with a polyner . )
piiie invGBHRE ayheyeie Jieppe bl dip g %&%PCE a p 6HTIagH &h&ébgmwded with
A interfle@itlAdithifr PAReIPpoRnRLPE Section having an
outer surface defining peri phery of the pipe or
Pigpee 3 dwivisghe same embodiment in perspective view; and

Figure 3a to 3c show the process of extruding a polymer film on the surface with the aid of
one embodiment of the present invention, wherein melt polymer film is extruded on the

surface of a pipe using a movable die directly connected to an extruder.

The method according to the present invention for coating a pipe or a section of a pipe with
a polymer layer generally comprises, in combination, the steps of
— providing a pipe or a pipe section having an outer surface defining the periphery of
the pipe or pipe section;
— applying on the outer surface of the pipe or pipe section a layer of at least one
polymer material in the melt state with a nozzle or die, which is mounted on a

carriage capable of travelling along the periphery of the pipe or pipe section; and
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- applying on the outer surface of the pipe or pipe
section a layer of at |east one polyner material in

WO beosied2l9 state with a nozzle or die, which i sSPODERIESHS0223

on a carriage capable of travelling along the

periphery of the pipe or pipe section; and- noving the
carriage. along at least a part of the periphery for

appt yMRYineHee Fritiags Apngomtleisht Prg a%theav%el?qry & atPH]é’Htﬁ the material
or pi odi ment, the

netho a?gggggﬁgnﬁgQB%ébggegge§&?§€2nt|on is used for
produci ng a polyner | ayer haV|ng a predeterm ned

th, mhe t he nmat e is.a I|ed on the
G418 1B Ao rISa: e 1 a0 Su4iBh L RGP SE Mg i wsed for
pvbaEg @ pilyded 18kr h8nSh bledBRRnFES BRLHA! {Vlﬂereby the material is applied
correspondi'ng to the predeterm ned breadth of” the

blaslersurﬂacrf: cpfrth@ptpc ©f pipaeecatmintusing| ay/fid dief lnavmmwldtb df n slit gap
f | 'l ed
srcur sl Puleod o By FeBloPiRS FREML & pridetmr ori ol

it is possible to sone extent to adjust the thlckness
of the layer so that it corresponds to pre-sel ected
Impragtites e anelt prRdymerdilmeppliedp theanrfage ofhthmtp@ror piag section, is

aeﬁél%{dh ef{E-,Q 0@@%&@ 85&1@%9% %’R%QertntPa ep?aq @osélﬁ]%éqsa some extent to

surt’ace ¢ renove
héjusretid thickaedsiofithd layachitier éctorlegpoaldb tngplea;elebedaﬁbkrheed of the
out. manual |y or using a seﬁarate tool . However

SRALIHE dtmpg)r%ﬂ}é howeysie by kvellingapy air PaekeshprdWrsRethe polymer layer and
me\éeh{eg sHflcecan Be ké%&feﬁ‘éh@% W Al R &Y@{:Aa‘tlﬂgc%qr%g%ed.

expl al ne be|OMII nor e det al I ng
Levedlinyr ehdrercadiedmuo dianmeaity, orttygoaseparageaools Howeee, adconfyng to a

the er| [ r pjpe section a dis

e uPreyerrien ne e fio B BPaTBar LCTRBIFL YRR oyelline
fn'3§nsp9fl WiEbe e%tméagbem i ok &fgrred to have the
carriage travel at |east 180 degrees and in particular

at | east 360 degrees along the perlphery of the pipe

Rhs PullE SRR GrBIRHRT 4B SabRE mhE e fEpsPhapy o e
F@‘e o€ pipe @éctﬁlﬂn|a%&aﬁ&res%ﬁglﬂﬁkorﬁdéﬁéﬁﬁh% foviepréfsalePied gength of the
ayers, . novi n%gt he carri age al on

By mar %cr%ﬂpedlt Eﬁ&tfhfeﬁle@ h%méh%@qlwtérvebttqwéliﬂ fdreregs and in

t .
g%rggt’llgfz%t léa%p?)é(f) (E:%?é ;%%§Qh§€é%1&eégﬁgeeﬁlge aB@Q ggcéﬁn to provide a
pallymemianer doaylemg hxaf bit @l thy oaree klrdqee ahmgphi©paftieng Onayaibodiment

whereby a hernetic and tight sealing |ayer can he
ﬁlﬂ%f@é VR CORE AT IENG ‘Wéplémé (kY € §h§3b@°§%hhe ¢ardags; geng a spiral-

%Beclpﬁatﬁ)élo% the ﬁérﬂn’ﬂétfﬁfr tﬁ‘éjplgh‘ ot PPe 50&{ohng provide a polymer layer. In

such a case, it is particularly advantageous to have each following layer partially overlap
the proceeding layer whereby a hermetic and tight sealing layer can be produced. For

achieving a spiral-shape path, the pipe can be axially transferred during coating.

The polymer film can have any desired dimensions, but typically it has a thickness in the
range of 0.01 to 10 mm, preferably about 0.1 to 7 mm, in particular about 0.5 to 5 mm. The
breadth of the film is about 1 to 1500 mm, preferably about 5 to 1250 mm, in particular
about 10 to 1000 mm. The length is advantageously about % of the periphery to about 20
times the periphery, although this is no limit. In general, for example for covering a field

joint/weld about 1 to 10 succeeding layers of partly overlapping polymer films suffices.
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The polyner filmcan have any desired di nmensions, but
typically it has a thickness in the range of 0.01 to

waoostr22py ef erably about 0.1 to 7 nmm in partiBCI/BE¥R008/050223

about 0.5 to 5 mm The breadthzof the filmis about 1

to 1500 nm preferably about 5to 1250 nm in

particul ar about 10 to 1000 nm The length is

advant ageousl y about 1A of the periphery to about 20
*rh@@&mh@ ?na?zecrohﬁ)tﬂﬁé ){ filidl t&ﬁ%ﬁetﬂ%ﬂ dr$nd¥Qidll Bttt cah I'allso be formed
general, for exanple for covering a field joint/weld
abmmmhnawmsamxwmcwh@anQehmyﬁns(ﬁtwgarubysmﬂﬁnmapmnn@s

Pl U S8 b TS R R 78! o

&@kﬁﬁﬂq@&c@mﬁU&%kk@%@ﬁdF&@ﬁﬁ%%@&f where there are
films of two or nore polynmer nmaterials. At |east one

of the filnms can be a foaned polynmer. Typically, the
ki y n 0 f .
fr@ dgr ﬁ&lcgtedi nb(lv% file R(é yrxﬁe?glégé)r?atl da% ?cé %1 tgg g(?/r%?of?%rélglt film. The
ﬁﬁh ysme&rmﬂ;epﬂoahcddsmpm i fﬁ;ﬁ*ulslbn nbez1& DeMeRfrudom@iet which is capable
film The filmis preferably produced with an
oleforming donelh golymer mafertaginte gplymenfibm haring A bff%ad@a‘b“é%t@ﬂy
ggrrefs Sﬁﬁl toathg'ﬁ;] eLseR eﬁ'ﬁé d@ﬂagﬁ'}lk @l)atin%tlgye? zQﬁ’y Mféregucfl'ag Plat die,
avi read essentl a Iy corres ing to the pre-
segnlabketoé qbrchiuem(gtahndf fitther sleat ofitge balyﬁmr m&mﬁaﬂuﬁd @ndfe applied and
flat apabl e of duci anmelt fil
§H’é Pdf'éifmtﬂilf‘e‘?eé it ﬁﬁ%ﬁl‘?%ﬁ? %‘E eXg4Fiop é‘o%?)nh Ecfaighigrm is to
b@cdﬂgﬁhé’c{j@)@tdnﬂ prﬁlydcﬁé bf‘h&izﬁinc ?Eble %chfrﬁﬁﬂ%z{‘ﬁgh €ronPiRd feed ofa
‘extrusi on nozzl e’ .e. said termis to be construed
payseamdltf Batughly, mubﬂmer fibm dics oc apzthd secanfalsbdemisedy a
filmfromthe feed of a polynmer nelt. Naturally,
mul tilayer filmdies or nozzles can also be used. As
KR @WHwh M thB Qrtathe crdshB8e @IRAST IKRELSW @Rariik] AthiRe édtRMce of a flat die is
channel at the entrance of a flat die is typically a
Bipicelle agirclg qr@é@féﬁ@lw%htawmﬂmqt faé@p@b‘lhe dzgy, fhds injgial cross-section
{ %an(g‘lfagy negéfglgﬁégil t%) a":ﬂlrég L8 e%t fa?l cQzﬂl chglr Ls%eet extrudv,lon The
tlomnsleemeex tif 4 slaodie 1&1&1@5@@@% togﬁ@ﬂ&é fqr uinffofin fvélatlty at the exit
die is designed so as to provide for uniformvelocity
thedie-exit of the die. The die is connected to at
| east one source of nelt polyner nmaterial. This source
is typically selected fromthe group of extruders,
batieds ecumeWedr'tO(arI&samdt @hmeaag enedmdlﬁhﬁensteriﬂoﬂ“his source is

rodyc &B ered film ossi bl.e to connect
ity st liamaPY Risva oL s> Sr bR s s ahf Sproge containers.
For producing multilayered film, it is possible to connect the die to two or more sources of

polymer material.

One typical source of melt polymer is a conventional extruder, where the starting material
comprising polymer pellets is heated before feeding with a feed screw to the extrusion tool.
It is possible to connect the die to the extruder to provide for direct feed of melt polymer to
the die. The extruder can be replaced with a heated screw mixer which can be filled with
polymer pellets and where the polymer can be molten. Such a screw mixer can be mounted

on the carriage.
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One typical source of nmelt polyner is a conventiona
extruder, where the starting material conprising

woolmsnen7pel | ets i s heated before feedi ng w t hPEI/FEREw®/050223

screw to the extrusion tool. Ig is possible to connect
the die to the extruder to provide for direct feed of

l ) he dj Th b | .
i & et it Wit VTSI CSHT B PRIRER ViR o he cariage.
@Qllsﬂf@trmé?ﬁalté Sbfagalth WOR Bl BG, RPLYITRSIe Cﬁé}/h’ﬂﬁemllntcﬁlﬂs filled with

Such a screm1n1xer can be nolUnted on the carri age.
thleenclbpolytmmelmssfaeé dirom Welcheataedoegmtg%ﬂceoutrtbtwgh the Cbe onto the pipe.

it SRR Brgady ShEEE e B p BRI RE b PhpTeq gpheusams rame a
fxldid) dBe cyfihdeh chisbd héalteeidwm tiBctiio® BRthndRHe MR plARESbout the

and fromwhich it can be pressed out through the di e
@ﬁﬁtﬂﬁlet trer pmpefmthhe lrésdlquwéfr stpragh egittaigierin iy pyeferably provided with a

l'l H%H h aulﬁn &%ﬂla CallP Itq ?Q el?l rall§ With any pressure
DA TR R

eteen:st bt e ad eléceﬁctaﬂtyajpeemme Bis@dad ophpisesh, akobteybhecrew can be used.
cylinder. For enptying the internedi ate storage

éé?ﬂfﬁinﬁé? ong preferisdembodingnt; ﬁh%mt%r&fdwtﬁt Horagp FtyRer is replaceable
X\ﬂi &ﬂtrt[c% ,'Wﬁif:ﬁ H{akgﬁat:ﬂltﬁés é’&%&{ ﬁ(ﬁ#uln}{r &Hﬁlrgq}p%gvtloh. e.

general 'y’ wth any pressure ne ns, or It is

electrically operated Instead of a piston, a conveyor

w.can he us Accarding to on rred .
iﬁ%gﬁ‘ﬂﬁ?ﬁ?ﬂo ﬂi‘%lé VWF%‘E%BB% Si‘rg f‘s?%]rtrﬁg‘é‘? f? %Hl“tﬁh%rth? thickness of the
ﬁ@t?h@f:ﬁﬁl@ Eer@fdFron@fte did d8e Hﬁ!ﬂh&ﬁha@ﬁﬁ&nfa?scdf | g'af))alfs %éné}ally 0.1to

change of pol yner during operation. The thickness of
S henp girgfmeblycabau hg> tamnpen potitulet dhedt by tadjrust Alernatieely, by

t hi ckness of t f|In1ex framthe die

0 TR ARE Y R g b Typ o e o contol
the tRiGkNBT} oPthe fighaktnidabesh tHe ﬁ&zﬂeooylm Velecﬁamt th€ Yhidiage. In that
about 1,5 to 5 nm Alternativel sing a carri

ewpabe golymer matesial iyirigally lwt@éjﬂfﬁ ﬁp@tﬁ féat\ﬂefr @t@mteysqntlgﬁis constant
%%(tﬁlgh gt%' Rh t%re{lﬁrég b %au@{‘gg thle] LGk nﬁesrﬁ%ﬁ)\res %Etfhé L

from R0Z2]
carriage. In that case, the polyner naterlal typically

Is extruded froma flat die at an essentjally caonstant
&£k veleribiolrthe €TiRgg SAndIc] f;ﬁd}areé%h%tfﬂnlatwe@ﬁl%fort the thigigess of the film

Ad tﬁ% g&# ! e oﬁ p tﬂ%epo‘#;ﬁ{g& mélt&‘?al gﬁhéaﬂtyq{l tﬂehtﬁn ff db@QISO 01 to 20

can regul-at Depen he thickness
their, ifcbrmxamdletdbeutdb hsuppt/mom iwpartibdapdiopn®d tor@tnginiial

it is typically in the range of about 0.01 to 20
mmn, for exanple about 0.1 to 5 mMmn, in particular

@H@Hﬁck%eé’s 5the2p(§l'§11‘%1nlayJﬂ"'—eaﬂdhh§ Kﬂl%?élc@fof QHEQaﬁ? k&Y RMpipe or pipe
| ayer - he adheréence of the layer to t pi pe or
picpen — is also 1nﬂuenced by the levelling means used for smoothening and flattening out

the polymer layer deposited on the surface. The levelling means typically applies a force
generally perpendicular to the polymer material. This levelling means can be, for example,

a roller or a blade.

In one embodiment, the roller has a central axis and an elastic surface. The surface is
adjustable in the direction of the central axis to fit the surface profile of the pipe or pipe
section at the part which is to be coated. For that purpose the roller may comprise an

integral roller/cylinder or it can be formed by several cylindrical sections of the same or
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section - is also influenced by the |evelling neans
used for snoothening and flattening out the pol yner

wo 2008n3xteposi t ed on the surface. The | evel | i ngPCEER808/050223

typically applies a force generally perpendicular to
t he polyner material. This levelling neans can be, for

exanp | er or In ope enbodlnent t he
£y sernewggt épfjer@ﬁt ﬁilarnefgﬁ% ?ﬁsﬁ@%% age £acbesaphteyed by ypjag silicon or

AbERGRatk Sal @i tAR! BreiArdnb& &'tﬁ@&hétﬁ%ﬁﬁcé REb&GRIGA! A 10 to 30.
axis'to fit the surface profile of the pipe or pipe
section at the part which is to be coated. For that

R PR R e ot a S 6o 8RB B SEEGaicspreferably elastic.

cylindrical sections of the sanme oreven sonmewhat
different diameters. The elastic surface can be '
Gepgraled ipprefpsicd ghatithe woiacoef the byeHingragaas isedapable of following the

R

odaimst Headfacatightlys Thd surfdck bf therewlliagt meansps gb&hddptad to the
el astic. Generally it is preferred that the surface of
adhesive pEaPerticg ofrihgraelf olyBpRls ROUHC fYIPHWHYSE he upper
surface of the pipe or pipe section in such a way that
it snoothens the polyner |ayer against the surface
Acghtling .to dhepaticilade pefertedient tedahdrit ntyeadyanentioned hbmfe the

dapted to the adhesi operties of the nelt

@Be PRVIERS B gpouniedeny ‘éF é%&% Rlo)i&‘bl‘é FYRge 2ohg ﬁetfusp onz{e/ flat die.

@ﬁé tWaG o @ﬁrlr)?ﬁng b&f BisTethoamhan 'cgl?rﬁﬁséle&m}i% ARt iheMRfdie a film onto

above,; evel l i ng neans i s nounted he sane

ﬁeda@ﬂlmgdamnrs ayge tragstermiag dsone theilevellingzmeaysfont theovter Eréace of the
carryin ut this e di nent conprises . .

BBY o hief 4t anhy B i FETERY (RS FeTen 8 57 apelisatorgnd i

SmedtenEd t&ansthe Filrh Rehife @My et gl ieYRlidst f sTEFASofARe ﬁrpe or pipe

the outer surface of the pipe or pipe section. Int

gegden. the level ling means operates as an applicator

and it snoothens and levels the filmwhile

transferring it against the surface of the pipe or

piin@osecdr] parsibld toi spreall veedy meflas dhb éhet cmterp;ruﬁact diﬂ”tﬁe pipe also

pol ymer filmonto the outer surface of the

éﬁr%ldtfrogn thediat disec£1 By nep- gontaet goaqﬂg (ki Sﬁ%tglcgg whereby a flat
Ee%ﬁlhg glegﬁéjfsgﬁ dfor gﬁ%bfﬂgﬂm{; %ﬁ%ﬁﬂ r%p S8 oh itk urface.

nmeans~i s use snmoot hen e po ayer
deposited on the surface. In a preferred enbodi nent ,

b et e o e PR mp BBt plrcg porgorising at leas
patiYifein ¢Ra4eM pﬁﬁ%?la pBiyREer cdited PePSiSE ahi Qe Btion may comprise
thergrrtlll gvild between two adjacent pipes, which are welded to each other. The girth weld
and the adjacent parts of the uncoated steel pipe, including the abutting ends of the
polymer coating, are coated for tightly sealing off the girth weld against air, moisture and

water.

Other applications of the present method include repair of polymer coatings, coating of

generally any polymer pipes and also of materials different from polymers are metals.

According to a preferred embodiment, the movable carriage can be guided for movement

around the periphery of the pipe or pipe section with strapping and guiding means. Such
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the girth weld between two adj acent pipes, which are
wel ded to each other. The girth weld and the adjacent

wW@a008832f9 t he uncoat ed steel pipe, including tPEr/FI2008/050223

abutting ends of the polymer cgating, are coated for

tightly sealing off the girth weld against air,

noi sture and. water. Qther applications of the present .

et F%Fd?ﬂ{fbe rb@[m by gbal%ﬁ%{/ffé?ﬂ {wen@g,vaeamei@ agg wires can

G8N6E Blddy TROVarAUY IR nRLRAS, B He RES Qo st ARA BIov&d Slong the periphery

different from polyners are netals. %ccordlng to a

pisefranvadly. enbodi nent, the novable carriage can be

gui ded for novenent around the periphery of the pipe

or pipe section with strappi ng and gui di ng neans.

BUANIRAB S p IR 6L Il pifl‘;é ShipetWoR ¥ AR R AMedst Gt th@noplastic

drive, but various belts and wires can al so be used. '

mhiEmen den exgapteaene ssleeigd Arany theppaoyr eonsisngglapdxelefansd in particular
Y [ I . |

BN AP BRI BB RL SRy nBeRRATBRARAN; OhEsilor T Grany

mttert@mgtpobmeert hefbirngl Bsitiued gohe/patyolefiny, dBxdR@l i@ rode detail in our

sel ected fromthe group consjisting of polyolefins, in

%pfqdélgg %qfterﬁ@ppléﬁtaﬁyp @@6&@@8%;1&}?;? o%wcgﬁg cogpsing Polyolefin Layer

BOREH; P BhHRIES Wfesi 6T rifci 283, S0P BleldofildhRIdvhich are herewith

Interesting polyners Is formed by stand al one

mobspoladd msrefateisel Seddpdlyplefinsecodgtiae hdhenioapromoting groups, in

co-.pendi atent applicatio P 06010822, titl]ed

paspiFyles Rpld %8‘:‘11% F8i gfguw%ﬁar%ff%%n M PURPT ISFYRER-SUGR th
FRrhgnefdabdheshAMmethal VB, 2Rpy1aéRPRes, bEE1LANA @D E B8k ylic acids,
whi ¢h dre herewi th |ncorporaped by réference. Such

pehys Inefldingcidoandrangresadhesi on pronoting groups, in
particul ar polar groups, e.g. groups selected fromthe
group of acrylates, such as nethylacryl ates,

PEiy bt Hvita GHNd stdrSromB i ARYréefayl o 28, glbyhag el BE Bepared by

car boxylic acids, such as nmaleic acid, and am nes.

Frlojanesfsatian off elpfizaieasmers itbeaypenegier spapeynss|bpaghg swch groups or
i . be e I i |.0 .

B Qe Bt RSB e BRICHIERA BB Pl ol has

Beedpsdueed Ay copafrhem@tion isappd oprthap@dealpaititSpdndlefin with

t he pol yol efi n backbone after the @glyolefin'has been .

HIGEQR SO MetNZH PRy Hat Piskriedihita Nk gopRJymenis produced which

Pérﬁﬁlfs%’g 'algtgp(lﬁnglh@f é?ﬁ’}%lée{rgil \ﬁ‘%l'l Bndbd I!ﬂi)l%%ﬁﬁ)ingﬁeﬁrsgf@{eh #bm C1- to

gr oups pref er at a polar copolyner iIs

ob-adad echylitdsc 01 cors-nkkgbmathaapbitasnieydrofy ginbirdreshenonptnhrs,

gn eydlqlée unrc‘gor(l:a rrTnDorr]lgnnggs?efg%—%g/}ireogiyffztﬁ?ln(]mgtﬁ—)atcgylate, acrylic acids,
methacrylic acids, vinyl acetate and vinyl silanes. For example, the polar copolymer
may also be a terpolymer of ethylene, one of the above mentioned monomers and a vinyl

silane. The copolymer may also contain ionomeric structures (like in e.g. DuPont's Surlyn

types).

If grafting is used to obtain the polyolefin with adhesion promoting groups, as grafting
agent, any such agent can be used which is known to be suitable for this purpose by the

person skilled in the art.

Preferably, the acid grafting agent is an unsaturated carboxylic acid or a derivative thereof

such as anhydrides, esters and salts (both metallic or non-metallic). Preferably, the
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C6- al kyl acrylates, C- to C6-al kyl nethacryl ates,
hydr oxy functional nononers, anhydride functiona

WOorRwene239 e.g. 2-hydroxyet hyl (neth-)acryl at ePCHERYIS1050223

acids, nethacrylic acids, vinylh acetate and vinyl
silanes. For exanple, the polar copolynmer may al so be
a terpolynmer of ethylene, one of the above_nentioned .
W&&%F% BN IaingoRfeaden itk %ﬁ%_@b%_ BEyEr EyPlgt Qgpuch erafting
& Eﬁhﬂuﬂ@@i‘ﬁypﬁlaﬁe&? ta&?ﬁ_& H&@,Sméﬂhhclﬁ@lié i€ fmalH BORL mileic acid, nadic
urlyn types). If grafting Is used to obtain the
podlyofreonre asid, facmhesiidrergpomotidngndthein pshydisleg madtalisalys, 5 esters
%ﬁﬁ@t' %Eﬁ such agent can be used which is known to be
abl BYF8Y this purpose by the person skilled in the
art. Preferably, the acid grafting agent is an
unsat urat ed carboxylic acid or a derivative thereof '
$he prefpsredrpngiting deents asmealejc agid, kedaryalistshcihes mplejceacist anhydride,
- | bic) . ..Pref .. theunsaturated group is in
%%ﬁfggégwgﬁg%ﬁ?ga§ﬁ§£@gf(%Xylic group. Exanpl es of
such grafting agents include vinyl silanes, acrylic

acid, methacrylic acid, fumaric acid, nmaleic acid, .
Feadiing e e cagiied it biidgy REQess knodedithe HEPush ag grtng i an melt

@ﬁhgut aas%fjve?lﬂ]&] ih Ss@fﬁ%]%ﬁi bk gl@?ersigﬁg?in 2ildRed %ec@%@f@fﬁbg, grafting is

am des or es. e preferred grafting agents ar
patained ac b teated sxtdeler viahixeess spodesasbedah €1Sc3,286,917, US 4,639,495,

h i de, [ rtjcular maleic acid anhydri.de.
@%ﬁ%@‘”@ﬁﬂ‘gé 1943t i ¢ smtem%ﬁ% SGHOGERERLS KieskRnj B uded by
& e el PRUGHDIPSe 9 Rkt Bribdo@n MBlvin WidW etuRr $RIVRMkscribed in
or in solutioh or dispersion or in a fluidised bed.

BiSelfSet,28).341. grafting is perfornmed in a heated extruder
or mxer as e.g. described in US 3,236,917, US
4,639,495, US 4,950,541 or US 5,194509. The contents

otaftihe ﬁﬁ[y GeehifRAlSt inSthé BfeSite ioRabdededoftyralRhEINRTAES but is
Preferably, grafting is carried out in a twin screw

prefarailp casige Rubis thepiesinse af p rdisgl 1Btigon8gh 54 a0 organic peroxide,
Sﬁﬁﬁ&'gﬁﬁgPﬁr&fa%9%$&%gg%?ﬁh!n the presence or absence
offa radical rAartrator bu

I's preferably carried out
in the presence of a radical initiator such as an
organi.c peroxi de, organic perester or_qrganic

Ay dcaiencsk prréerably. the Relop Sdps [ be aplyBlofin islgsgidafrom acrylates,
95 OkPhy aPryi 165, RRUKIMEMbAY BEE, SObSALShl I ACHYAAL Bfboxylic

acids such as maleic acid and amines.

The base resin is composed of either one type of polyolefin or a mixture of two or more
types of polyolefins. Preferably, the polyolefin of the base resin is composed of an ethylene
homo- or copolymer and/or a propylene homo- or copolymer or a mixture thereof. The
concentration of adhesion promoting groups in the polyolefin is typically from 0.01 to 5.0
mol-%, preferably about 0.02 to 1.0 mol-%, calculated from the total amount of olefin

monomers in the polyolefin composition.

The methods as discussed above, are preferably carried out by first heating the outer
surface of the pipe or pipe section. By heating the surface, better adherence of the film to
the outer surface can be reached. The temperature is selected depending on the properties

of the polymer and on the heating time. Generally, it is not necessary to heat up the surface
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e.g. nethylacrylates, nethyl nmethacryl at es,
propyl acryl ates, butylacryl ates, carboxylic acids such

w@2008abe2re aci d and am nes. The base resin i s POIPRESH50223

of either one type of polyolefgf or a mxture of two
or nore types of polyolefins. Preferably, the

Bt sfhnesmacrabte Cope Ry Rat AR Gib g i s idiaed ata

e B b 06 & Ll RO BT SORGRHE L bXhied o
tgpuadiyl Ovie predenddl ibddomnt@omplisgheptied theabifyceabiout heating means
0.02 to 1.0 mpl -% calculated from.t t ot al unt of .
BrogrieR o Bragc i et ene s petes ww@ﬂ%@ﬁa@he%veﬂmg
HE&HQQ%mH@dEH&ﬁﬁ%ﬁ&geﬁﬂﬁMﬁmm36ﬁoP%E%Q&ﬁ%&Y carried out

by first heating the outer surface of the pipe or pipe
section. By heating the surface, better adherence of
he filmto the oquter. surface can.be reached.. The . .
et S Sadid S s BOiaBE e RGeS g ppasr gipe section
by CoRINIBT Wik pﬁﬂ’liﬁ%] Sodne AdriiM@rdvidPadhGRAGS Bdtlvien fht poBymer layer
not necessary to heat up the surfaceto the nelting
whihe seifapeeNafurallye thsshstaeer is pRferhblyaitaped pefoysi gae other treatment.
rface i s heat rature | ra o) .
B8 %o B S DSl RO RL et P et BBIZHR] wftine
out manually. One preferred enbodi nent conprises
heating the surface with a heating nmeans nmpunted on )
e she pabdimeRis of Heaprpssgt uention; willheeramiisdyners Ghasely with the
Sﬁﬁfo‘P ke Jtﬁé‘héd?%id Q%ﬂﬁ?ﬁﬁﬁﬁg ‘EhetJéS o‘f" b ﬂé ‘uBﬁ for coating of field-
progression direction of the“carriage. Before the
suldbd gents Sindbgired] and 2 itlee fiollswirdyl referencomdimesald dre used:
surface of the pipe or pipe section by contacting it
wth a primng agent for inproving adherence between
t hg pol yngykayer and the surface. Naturally, the
surSf ace iﬁm referably cl eaned before any ot her
trg@tnentHOEAe g&ﬁg>can be carried out for instance by
shg{ or g |%» . Hg or by sand bl asting. Next, sone
enEgdinenE? Y'RHKE present invention will be exanined
more cl os&V§IREEN t he aid of the attached drawings for
i | 1strat MP't he use of the invention for coating of
f i diZawelbdesgaipigeaings farshlitgures 1 and 2 the fol | ow ng
r efldr enceclmumer al s are used: 1 frane 2 pipe 3 nozzle
assléapl5p wheels

19 chain tightener
22,23  chain wheels
27 pressure hose

As shown in Figures 1 and 2, the present moveable coating device comprises a frame 1
supported upon two sets of wheels 15 for travelling along the surface of a pipe 2. The
carriage 1, 15a, 15b is strapped onto the pipe 2 with the aid of at least one chain 14 — in the
embodiment according to the drawing, there are two chains — arranged in a loop around the
pipe and having a length greater than circumstance of the pipe 2. The traction chain 14
engages chain wheels 22, 23 on the frame, at least some of which are rigidly mounted on
the same axis (shaft) as the wheels 15 and kept in place with retaining rings 12a, 12b. A
chain tightener 19 is provided for keeping the tension of the chain suitable for keeping the

carriage 1, 15a, 15b pressed against the surface.
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4 feed cylinder 5 levelling roll 6 notor 12a, 12b
retaining rings for shaft 14 chain 15a, 15b wheels 19

W@ b@sn3night ener 22, 23 chain wheel s 27 pressuPEI/RR8Es/050223

As shown in Figures 1 and 2, the present noveable
coating device conprises a frane 1 supported upon two
sets of wheels 15 for travelling along the surface of
a pipe 2. The carriage 1, 15a, 15b is strapped onto

H"@lf: Rl 2diWictibn thectifleOf, 185, 1929pPR& £RakiAg Hbans {n‘%t shown) in
t he enbodi nent accordlng t'o the draw ng, there are two

thiadpims of a mdtaemgéldatﬁn sacH o [Rrradinthrt Rextpd the hantngmeimghere is a

O R T e

EdlaiBed atoli@asFposRiee niflt e &hfor EBydrin %'a‘%ﬁr&deﬁ@ﬁﬁﬁ&@uﬁﬁce of a pipe.
t he same axis (shaft) as the wheels I5 and ke

Eh%u@ﬁémﬂﬁt AIH apcethaidig harerdongesterwith a Plessune b - E‘hg By lensist is
B RO L  n R 0 el P hOEofR By ot o

aﬂﬁidﬁﬁl aﬁ&&lrﬁlgfhftﬁé?ﬁodemﬂth ehadiv BNYs Bich@Giddabovd, hﬁs also possible to
carrlage 1, 15a, 15b conprises a heati ng_means

ford W)t ROy eredirestlyrfiom an exsiydek infrthp diee ay illustiated %Flawes 3ato 3c.

IR radiator. Next to the heating neans there is a flat
die 3, which is fed by polyner nelt froma cylinder 4,
Ghise ko tharronewhedlh éth, wharistanepph¢atallatetingrodiitwhich transters a

Bl b PR g et pFdbs SuTiRal R e & Thegplh is sessed

G raesghﬁg (Wt tsl'ibxﬁq)%%ﬁast W e A0S Soatist thERGrfadd dMAEPipk S
provi ded"wi th an ‘enptyi ng means, e.g. a piston, Fhi ch

pushes nelt pol ymer out of the cyllnder 4 and through
oned abo

TRE e ORE R iy b Fo S R TR TR FonaBP RN & s gpihhe wheels 150,

e58. NERAI1Y, rih@dffehﬁwglls ®ne ﬁ drbindsthé pipe thdwevet, @b EReiaBaaskOseveral
3c. Close to the front eel s 15a, there is an

lappranchs el dapending gn detireddayaphielnesy aisfterial embination. During

this operation the field-joint will be extruded with molten polymers.

In Figures 1 and 2, the die is fed from an intermediate container mounted on the movable
carriage. In one embodiment, a coated steel pipe was coated with a 3 mm thick polyolefin
film having a breadth of 500 mm at a velocity of 0.7 m/min with a total polymer
consumption of 60 kg/h.

Figure 3a to 3c show the operation of a moving die 36 which is fed directly from an
extruder 32 via pressure hose 34. The pipe to be coated is given reference numeral 30 and
the applicator roll numeral 38. The figures show how the pipe is coated by the carriage

travelling around the pipe.
The coating method according to the invention can be carried out in the following way:
First, the surface of the pipe or pipe section — e.g. a field joint between two polyolefin

coated steel pipes — is cleaned. This can be made with abrasive tools, e.g. shot or grit

blasting or by sand blasting.
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pol ynmer filmextruded fromthe die 3 onto the surface
of the pipe 2. The roll 5 is stressed with a spring

W@ p@B/13120Wn) so that it presses agai nst the suP¢HER0GS1050223

the pipe. The carriage is driv by an electric notor

6 which is connected to the driving wheels 15a, 15b.
Normally, the die travels one | ap around the pipe,

however, in special cases several |aps can be done,

depend lcAniA s%?th'é%grfﬁ&yﬁ E)retllfﬁa@éﬁn RS pXsiblBo8IH1BL the heat from the
conmbi nation.” During this operation t%e field-joint

wipk$ whld-tegetherdwdranion ipnaohitdeppspbéatimg rog weldrzieg U @gever, as indicated

nd 2, the die is, fed froman.jnter i at e contai ner .
Rolinca BB Baalait orediod Bigh Frao b b amHaH IR heating
cemkRd, SltRat ch PesdpamtERRbREmYE ihndal rhtBd G heating means.
Eg;ypleflnf‘llmhavyng a breadth of 500 Mmmat a '

tytanagy esfhatipg ZpmHcaiionswiypisally ibtaglorigs Pydrieargeso Hslypped pating can

e Fil - ratiaop  of.

Ry B dos DR SE R ! Patfy? AL, BERERN e e fgpue soch tha
Sy theasupfaes sLithe phpesiehédted df1e pi pe to be coated is
gi ven reference nuneral 30 and the applicator roll
nunmeral 38. The figures show how the pipe is coated by
ﬁ“ﬁ@ﬁl%%{erd' ad %e&té@glﬁrﬂc!e ROthEh %&gd (thtﬁ sQltife mE&?iafs‘?ghé Rlterials are
nmet hod according to the 1 nvention can be carried out
thosehéorfagirdjout degenwdayon the stifichtien; uis passiblofo pdseivpte plee steel
or pipe section.- e.g. a field joint betwen tw
Bil5ei 6y Frrpianh achEmdlspp sond b Yarionspigmers gan
DErARASIVRJARL AT NEsHOR ch the s@facdMPheydan Beisklected from
bl asting or by sand blasting. After the cl eaning step,
cdmepasitidnacempgsipge- heated. It is possible to utilize

t he hgat.dfromthe ig%gs wel d-t oget her operation (pre-
and pO3T<RBAY MY S f4: zone) . However, as i ndicated

abqvey .t ' hded with separate
heat i %ﬁlangg%gwsoﬂ%%l@%t%k%g%? %ﬁgﬁegiyﬂe):’nent s, or there

can- bpowépapatyesproy; exanpl e manual |y operated IR
heating nmeans. In stationary coating applications,

t ypi caigryosilirongedteidlealonsidnBar ges, inductive heating
can b Al flane . heating is possible.

Pr ef e?régﬁcgﬁﬁ% qﬁe%‘%ﬁ%ﬁpflgsmgdg??i ed out such that only
the surface of the pipe is heated up. The cl eaned and

heated surface is then treated with suitable .
AHEED Pigriscatmenl/neing piepsthg pdhesiyss anfl fopreoats§¢-8j Bg polymer coating

glgpgggsa Ned he specification; it is possible to
passi va t he steel

Typical polymer coatings are based on polyolefins or other thermoplastic polymers.
Exemplifying embodiments comprise polyethylene, polypropylene, adhesives in powder
form or molten, SAPO (stand alone polyolefins, i.e. materials which can be used without
separate adhesives). Also multilayer coatings are possible, where two or more layers are

deposited on the surface simultaneously or consecutively.

In field, the operators (coaters) typically need the following equipments:
— asmall extruder, preferably as simple and light as possible, for producing a melt
polymer;

— preferably two cylinders for molten polymers (one in use, the other for filling);
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surface, for exanple with a chromate or sul phate
treatnment. Various prinmers can alternatively or

w@eodwsusnmal |y be spread on the surface. They cRCI/BER008/050223

sel ected from conpositions con¥g|3|ng - liquid epoxy
one conponent; - liquid epoxy conmponents (base +
har dener) ; powder epox - organosilicon
mater # Blasting @mtefor Slsaning @¥ Jqﬂttéﬁ“f?élt erials +

passi I%LéaQﬂlﬁ?a{lghleﬁt . a%at%fs‘%ﬁb"?@%t%{ Qﬂ%{%p’ the

adhes ves a r coating

| ayer jn &if eorﬁpﬂ%lss& glor bly4eiing dk pﬁ@inymrplsmamongﬁerar e based

on pol yol efins or other thernoplastic polyners.
Exenpthﬁfai?PYﬁgd@ﬁbb@ rating dedemmhieh i sirgrncr o heepipe with preferably
gZL)C/)pl(' S(f éaﬂr?? aqr ﬁglvgl%bt S%‘lségifﬁﬁ %96%? ra.nfe?erc B 8(59& Iulg:ﬁ for pipe
can bﬁeawlslgdn&\fovérmptar@map&tfﬁaalg}hﬁ@n\f@istb .theAlhs,o

mul til ayer coatings are possible, where two or nore
Iayeréggﬁﬁm@%%@§kﬁﬁﬁﬂbﬁﬂ¥he surface sinultaneously or
consegu ralﬁ te for# hné is gegaetrgtrs (coaters)

typlcaX y fe the fWOMAné)equ "s: - a smal

extruder, preferably as S|nple and Ilght as possi bl e,

for produ0|n a melt polyne preferably two

Bwnem}@msthﬁ&a appliqagan ﬂfﬂay% b% pl(aé%mmﬁe @4t t he ot her

for filling);- a blasting unit for cleaning of the

field joint section; - preheating equi pnent, radiators

Ak Bscudsadl vigdviey the Presg@sin¥dnaiv® can bansedifor @mt[pg af&oent fpgges. The pipe

asti ng or pneurmtl C pl ston_no ment
glaawrﬂ%a@cmbéﬁle&a&aﬂp Y '3ees gem aﬁﬁ%ﬁm ngmsttD 33%%@611 tlypically in

fhla aﬂio’ﬂ?&rl\y %&eﬂé@ Eﬁf)@cﬁhﬁén{ Whe WAL BfveRlio PR YV R @Batlng field joints

applng ans; an electrical power source for
h@wbcmgolanldﬁmvezrtb@plpas,elaa dinmetersedfehapipys mmmtlsdamgm dffabout 250 to
g' : - a generator for electricity; and - hydraulic
%gpgﬁ¥for the cylinder piston operation.

It should still be pointed out that according to one embodiment, the relative motion
between the carriage and the pipe can also be achieved by rotating the pipe which
maintaining the carriage in stationary position. Such an embodiment can be applied for

example indoors, in factories.
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In operation, the FJ application area can be pl aced
inside a tent. As discussed above, the present

WO poogns22en can be used for coating different pPEEEI2008/050223

pi pe diameters can vary generajJy in the range from

about 200 mMmto 3500 mm Typically in the particularly

&E}"gf erred enbodi ment, where the invention is used for
MShg field joints between pol yol efin coated pipes,

the dianmeters of the pipes are in the range of about

250 to 1500 mm It should still be pointed out that

achs oretliavpttcoatorgea pipb 62i 3P nt 2 pipheestwinaviitve layet ¢fon least one polymer,

bet ween thge carfi age and the pipe can also be achieved

BYRELRE 55 PR&" pi pe which maintaining the carriage in

stat | gR}IAnPPIpk(BMNB0) &Q?i&%e&{%‘}ﬁwﬁﬁ% o} sRFaRRRIINEE the

for exanple i ngoors, in factories.Cdains: 1. A nethod

of copgriphgryaofghppipg 2r pPe)edsiona pi pe section with a

| ayer of .at |east one pol r,.conprising the steps, of

- B otAR R 0 T8 oy e bipe 57 BipeSeCHingh Sy oAt one
out er pSiYhkAatedial inthdPsthgteu 4 RT3 WHIBRisRhASIt&S on a carriage
pi pe section; - applying on the outer surface of the '

pi pe Or 1pt.debsEotcaprblact tagpetlingfalentg the agiphgneofpbe piper(2) or pipe
rrateriseahoril,nangelt stage using a nozzle (3), which is

mounted o a carriage (1, 15a, 15b; 36) capable of

travehloving (R &iladd\@, PR, i1 Bhetsy aRhglhRafll rt(o%)theolsergjh@@ during

section; and - noving the carriage (1, 15a, 15b; 36) '

al ongthatappkession of Bgrpolysnertrhaternid to per a/lagieirdnrige swigace of the pipe (2;

appl ig toirori1 eofct. hne pol ynmer material to forma |ayer on

the surfACPOrYHe pi pe (2; 30) or pipe section. 2.

The met hod according to claim 1, conprising using a

flat die (3) which is nmpunted on the carriage (1, .15a,

35Hhe method arrREtpe B ¢loinpl.compeisingapingfa fias dfe @b P“éﬂh%‘rls mounted on
teri T [ i -
ST (|, dspy D) JRLOGCBEER £ Q) Bl RfTobyMertmpigrial

at | east essentially corresponding to a pre-sel ected

readth of the layer. 4 The method according to any . .
gfﬁ}ﬂ_ AT SCORRE I GIRL] Ar ISP Apede deel& PEsa eyt with a width
Fdask €ssentially corresponding to a pre-selected breadth of the layer.

4. The method according to any of claims 1 to 3, wherein the carriage (1, 15a, 15b; 36) is
moved along the periphery a distance essentially corresponding to a pre-selected length of

the polymer coating.

5. The method according to any of claims 1 to 4, wherein the carriage (1, 15a, 15b; 36) is
capable of travelling at least 180 degrees, preferably 360 degrees or more along the
periphery of the pipe (2; 30) or pipe section to provide a polymer layer covering the outer

surface along the periphery.

6. The method according to claim 5, wherein the carriage (1, 15a, 15b; 36) is moved along
a spiral-shaped path along the periphery of the pipe (2; 30) or pipe section to provide a

polymer layer, where each following layer partially overlaps the proceeding layer.
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noved al ong the periphery a distance essentially
corresponding to a pre-selected |l ength of the pol yner

w@omsisg79 5. The met hod according to any of clRCTEI2008{050223

4, wherein the carriage (1, 15g 15b; 36) is capable
of travelling at |east 180 degrees, preferably 360

rees or nore along the periphery of the pipe (2;, ..
gO eotpetbp% accopling Ayt ﬁfaé@? é’ég g, W%?I‘g]ﬁ]é e p(élyg],er m(atenal is formed
£RY £ bbRehel Bfin 99%%% a D HIBER A RANY cbAE BRI REMY pré seld& breadth
met hod "according To claimb5, wherein the carriage (1,
abthe caBhig 1838Y. i s noved al ong a spiral -shaped path
al ong the periphery of the pipe (2; 30) or pipe
section to provide a polyner |ayer, where each
§ ofleOvétA8d h@:\é@cﬁn{ﬂf driyadtlcaimvienl 2 R@eteita PHIQERE HiyBScomprising at
| ayer.7. The nethod according to any of clains 1 to 6,
lengttwp @ verhnppid Ylmsris appliedioalthe surfasemed into a pol yner
filmhaving a breadth essentially corresponding to the
pre-sel ected breadth of the coating |layer. 8. The
oETHOdethod adddtdigy tooclainy7 of 8,.0liedréin kadtopolymah@ehds @thickness in the
pol ymer | ayer conprising at | east two overl appin
rangeef 081 H Y mey rssfetahly Bbopt &e d0 S gumiTiRPatsuls gbout 0.1 to 3 mm.
according to claim?7 or 8, wherein each polynmer film
has a thickness in the range of 0.01 to 10 mm
po.efhermadthgd adeordin®tomny @f Slanmsy 1 ite9 pelidreio uheapolaouma®riil is levelled

to 3 .10. The hod. accor di to any of cl aj. 1

peh @,1%%%%%%1 Yyﬁ’@ SRRl % BT Ce 88N LPFBEfiLe g the
b&yRkt AR AR SmMbSthe3RY theH FilleARR a8 Sind thO6®Er surface of the pipe
geheral ly perpendicular to the polynmer material for

561 trempngectie pol yner | ayer agai nst the outer
surface of the pipe (2; 30) or pipe section. 11. The
met hod according to any of claiml1l to 10, wherein the

POl DHERReth®d &icbAling & dn§\ekclagd 1Wbt1D, whéelnl tBE pfl§meBhtedial is levelled
a blade. 12. The nmethod according to claim10 or 11,

wibpepliert(Ae3d)evelddeg neans is nounted on the novabl e
carriage (1, 15a, 15b; 36). 13. The nethod accordi ng

to any of clainms 10 to 12, wherein the pol yner
Matkheindthédbadcordihd @dtiaiht 10 @ Irlohhereid the 188)lingaxédng isifounted on
el astic surface, 14. The nethod according to claim 13,

s anvahleraiagg(f-aoa. bib:Bhk rol I er exhibits a Shore A

13. The method according to any of claims 10 to 12, wherein the polymer material is

levelled with a roller (5; 38) having an elastic surface.

14. The method according to claim 13, wherein the surface of the roller exhibits a Shore A

hardness of about 10 to 30.

15. The method according to any of claims 7 to 10, wherein a polymer film is withdrawn
from the flat die (3) onto the levelling means (5) and transferred from the levelling means

(5) onto the outer surface of the pipe (2) or pipe section.

16. The method according to claim 15, wherein the levelling means (5) smoothens and

levels the film while transferring it against the surface.
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hardness of about 10 to 30. 15. The nethod according
to any of clains 7 to 10, wherein a polyner filmis

worikdsz2sn fromthe flat die (3) onto the | evebdT/RB008/050223

means (5) and transferred fromghe levelling neans (5)
onto the outer surface of the pi pe (2) or pipe

i on. The net hod a ing to claim 15, wher
fﬁgﬁhe M)Cf MGOHRENY 45T Bt ﬂ&h . e reiB él%ﬂewf fig layer of
?hﬁr&&Qﬁééﬁ%ﬁi@thimégﬁhﬂﬁ%ehﬁﬁméHrface 17. The
hod according to any of clains 1 to 16, wherein the
t hi ckness of the | ayer of polyner obt ai ned fromthe

1 syl Sestline B ) o 5 17 ot i ag g gl 1215 50

k22 abléibftra’i@hﬂgsatemaajalsteblefvetoeayel ling at an
adjustable velocity. 19. The nethod according to claim

18, wherein the polyner material is extruded fromsaid
i jallv.fi . .
g%gﬁ}eﬁ{l&{lié aﬁgﬁ}edsl’ ofcﬁfi%gf% i%xihr%}/elng ][h)égs% % rnlilagergaq id é%}tl%’ded from said

fal dist3)ngat 88emellgdixey eRfrudibieratd, ane tHel tAgkaaRE bf a@eilinlis controlled
15a, 15b). 20. The_ nethod according to any of clainms 1
bwpadivstingthe x¢laciphel the rrwﬁéhngw%are@g%@q {3 4ptied on a

surface at least partially conprising an uncoated part

of a polyner coated steel pipe (2; 30). 21. The nethod

e Cihednatlyod accotdmgnozy ofkkies i t¢ hie vyziiepfﬁ'n steqidlymer material is applied

G B3 3 a0 015 SBRPH BB re oot ALV FoRaaLT Loned stel pie
gcggyding to claim2l, wherein the girth weld and the

adj acent parts of the uncoated steel pipe, including
the abutting ends of the polyner coatlng are coated

I tl sea. alnst a
A uRhod RS i A S B Mo PR G o g pegir wela
BétetBtwlo Adjackls pipbe Rx@ihdh drb §eRRU YO Bichokgr i al 1S
applied on the outer surface of a pol yner pipe or

section of a polyner pipe. 24. The nethod according to

h%f Lgd ﬁg&%ﬂﬁﬁrg]t:?almv? N Eiv%lef&ﬁ ﬁl% ngl?dranqacflee 5&3 Qllfg]t 8arts of the

on a pi pe secti on.
iﬁﬁ‘c@awﬁtstwﬂp@e Qﬁcﬂddﬂng tltd)a‘tﬁlt’tmg()s‘ndt bEthB [peb@etr kQatigadresoated for
wherein the pip %2 30) .or pipe section is coated

eltly ssplingeefd fhw@ it %&9&18&% TROISYIS sk Water.

23. The method according to any of claims 1 to 19, wherein the polymer material is applied

on the outer surface of a polymer pipe or section of a polymer pipe.

24. The method according to any of claims 1 to 19, wherein the polymer material is applied

on a bitumen coated pipe or pipe section.

25. The method according to any of the preceding claims, wherein the pipe (2; 30) or pipe

section is coated with at least one thermoplastic polymer.

26. The method according to claim 25, wherein the thermoplastic polymer is selected from
the group consisting of polyolefins, in particular polyethylene and polypropylene,

including a stand-alone polyolefins, and substituted polyolefins.
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26. The nethod according to claim25, wherein the
t hernopl astic polyner is selected fromthe group

w@owgizniing of polyolefins, in particul ar pol yrehyl2es#s50223

and pol ypropyl ene, including a-stand-al one
pol yol efi ns, and substituted pol yol efins.27. The

AT L6, S48 TS SR S
s@leSioh %gorﬁétﬂ‘léﬁ grb%%%féd%on@ﬁ{eyér@ﬁﬁ& achAERE )&Xfﬂotg?glzccéﬁc?s and

and ani nes. e method according td any of

pneeedi ng cl ai ns, wherein the outer surface of the

pi pe (2; 30) or pipe sectionis heated to a

tenperature in the range of 80 to 300 OC before

g9 atHeBethdPaccoRBn Bt MG bf ACREHINME dlAnt! RhéedBhe WHEGF Qirfhce of the

the surface is heated using heating nmeans nounted on

pipe (220 papige s@0ion Theeatst thadempeotudd mghe tangapt 86 ta He) °C before
receding clainms, wherein the outer surface of the

%Wﬁ@g(z; 30) or pipe section is contacted with a

primng agent to achieve a nodified surface for

i mprovi ng adherence between the polyner |ayer and the

2Urkhgaecth@haccprdingriot b 2 adetiin thetsurfadeds hegted usipghedting means

E@%n@ﬁ%ﬁhﬁﬂx@@f%? is selected fromthe group of liquid

epoxy one conpohéent conpositions, liquid epoxy two

conmponent conpositions, epoxy spray powders, and

organosilicons. 32. A nethod of joining ﬁipes in

B e angthed arspiAingetoi any O Sieariecadisg clajmsewherginghe pter surface of the
. . DI . i tted i NSt e

RRE50R opbint R, Sy ARELAPL PERAN Skl L BRI RER iRhicd suface

fonrimpeovirg atthe@nck bettvhen fhoipntymes lgeabetthwisttfacat | east

one layer of a material capable of sealing off the

joint against air and noisture, char acter. i z

81.arRMAKQY é&bf&ﬂné 1481 7Y, wheldh é}le%ﬁlﬂihg QthY ikl ddftddrom the
met hod according to any of clains to 317 33. An

appaoatigsidfepoxyc ozt dongpopéntaopippeitipRs, 1igold eppxypivpecomponent

section having an outer surface defining the periphery

SIMRGRE B 208 S p EON e B R hg - a movabl e

carriage (1, 15a, 15b; 36), which is capable of

travel |l ing around the

32. A method of joining pipes, in particular polyolefin coated steel pipes, wherein
— the ends of two coated steel pipes are fitted against each other;
— the steel pipes are welded together to form a joint and
— the joint is coated with at least one layer of a material capable of sealing off the
joint against air and moisture,
characterized by providing the joint with a coating by using a method according to

any of claims 1 to 31.

33. An apparatus for coating of a pipe (2; 30) or pipe section having an outer surface
defining the periphery of the pipe or pipe section, comprising
— amovable carriage (1, 15a, 15b; 36), which is capable of travelling around the
periphery of the pipe (2; 30) or pipe section;
— adie (3) connected to a source (4; 32) of a polymer melt for forming a polymer

film, said die being mounted on the movable carriage (1, 15a, 15b; 36); and
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peri phery of the pipe (2; 30) or pipe section; - a die
(3) connected to a source (4; 32) of a polyner nelt

wo o008fizge2md ng a polynmer film said die bei ng noRCE/EHR0GS50223

t he novable carriage (1, 15a, b; 36); and- a
| evel i ng nmeans (5; 38) capable of levelling and
snnothenlng the poly n1aga|nst the outer surface

of thd %P@@g(nzeans@% 3§}C=mab1§ of gotell g, and amogtheniag s plyer film
accor | , A 1, 15a,

%%?&ugﬁgg%gb 1§§§“¥€§é§%?%€@§8f é§§%% go degr ees
along the periphery of the pipe (2 30) or pipe

ion for providin ayer cover i e
3 i “enlas B Wl ey eSS Pl S5 is capabie
@P@@sfeﬁiﬂg%‘c iQsCi dEg?e%s Aong the }Y@Pl%ﬁ&‘tyrbf tt}hieplﬁé e; %@}T&fplﬁ@ Section for
ie (3) capable of form ng ol ymer nmateria
provilizg ppdlymer lajel gpvhiang thg catdy rseté@neralmbﬁpermheyy
corresponding to the pre- selected breadth of the
coating layer. 36. The apparatus according to any of

8% ahapBaratu® adfordinh €s Elaiin BRer 8 evHedéin 3@) dib SoBPAGEGLRE die (3)
to a source of nelt polymner nateri al (4; 32) selected

¢£3ne et orgring thegrol ungrmydieia inth@grodumey, cf]rléx/hamrygeqf lregggth essentially
&&%e%?%ﬁﬁ%f oethe°' I%r s%?e%éa%%%a%ﬂpgf i §§un . -appar at us

acco erern Tredi at e

st or age contalners (4) can be enptled using a

h%draullcally, pneumatically or _electrj calkg oper at ed
©

TdierigPparatin dccos@ing fh Ny s tace oV RRIRY thodigl(3 18) seconnected
rce %eq{ ]gblgllﬂgr ﬁlggeﬁ dg%’)tsgleé Qrf%?th%%tq%@ %tﬂuéers, heated

rep acea cartrl 9. The appar
an@mmdxmgotnn@nydmm:ﬂ@aga&nﬂﬁn@s.38, wherein the

| evelling nmeans (5; 38) is nounted on the carriage (1,
15a, 15b; 36). 40. The apparatus according to any of

gt. alrngsapﬁé’ratu@ a8&rdi wg & i 86, ewllle(%c\,’lﬁ'tlllé Mg rARang stagS&ntainers (4)
is selected fromt group of rollers and bl ades

eaddlist cxaptied uapl;gla;hyairévélp@lé/ geewnatically pedp@tnaalbmmratﬂbpurgmg

t he polyner material for snoothening the polyner |ayer
gﬁ??nst the outer surface of the pipe (2; 30) or pipe
section. 41. The apparatus according to cl ai m 40,

wherein the roller 5 38% has a central axis and )
whelhgiappuR@s geeording wlatnh 6 gf A5twhereip thedatergediatgestorage container

fsqgﬂlgé’ea‘bl% a@qjcldﬁhﬁlgé.e in the direction of the

39. The apparatus according to any of claims 33 to 38, wherein the levelling means (5; 38)

is mounted on the carriage (1, 15a, 15b; 36).

40. The apparatus according to any of claims 33 to 39, wherein the levelling means (5; 38)
is selected from the group of rollers and blades, adapted to apply a force generally
perpendicular to the polymer material for smoothening the polymer layer against the outer

surface of the pipe (2; 30) or pipe section.

41. The apparatus according to claim 40, wherein the roller (5; 38) has a central axis and
wherein the profile of the elastic surface of the roller is adjustable in the direction of the
central axis to fit the surface profile of the pipe or pipe section at the part which is to be

coated.
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central axis to fit the surface profile of the pipe or
pi pe section at the part which is to be coated. 42. The

w@ppandes according to claimd40 or 41, wher ei PCT/RE008/050223

surface of the roller (55 38) figs a Shore A hardness
of about 10 to 30. 43. The apparatus according to any
of clains 33 to 42, wherein the die (3; 36) is adapted
to forma polymer filmonto the levelling nmeans (5;

3B)THRN pﬁlgﬁls |a€éb‘?éii'n}; RICIARANG of 81,6ARRAN eheOfurtab @HShELS11dY5; 38) has
the polynmer filmonto the outer surface of the pipe

¢ 3ho180Y hadngsis pé akbattlDem30.44. The apparatus accordi ng
to any of clainms 33 to 43, wherein the carriage (1,
15a, 15b; 36) conprises a heating neans, placed in

3 OHe a@parkfi@ ab@¥ @b it SnyBRNSIsB3ttH a2 PR RRSidakd @8 (3; 36) is adapted to
direction of the carrlage. 45. The apparatus accordi ng
ag

fasmagngolymerchila pfo 3B levellag mepes i AStand thaler¢lline means is capable of
Bph: 36) | of .tr | : . .
S8t BBi 0k OB Bl AL 08 Bbe B8 dopgr pige eeton

any of clains 33 to 45, wherein the carriage (1, 15a,

15b) can be strapped onto the pipe or gipe section
it Hiepppals peereing fudny orFlaimaica 1 42) wherpindbe eaHagse 1, 15a, 15b;

§é)tgoﬁﬂ>rﬂpsoé‘ﬁeattiﬂg H@aﬁg p{a%éd H frBhRE tl"f'eel"é{/élﬁﬁ]g means in the propagation

direction of the carriage.

45. The apparatus according to any of claims 33 to 44, wherein the carriage (1, 15a, 15b;

36) is capable of travelling at an adjustable velocity.

46. The apparatus according to any of claims 33 to 45, wherein the carriage (1, 15a, 15b)
can be strapped onto the pipe or pipe section with at least one traction chain (14), which

can be fitted about the pipe (2) or pipe section.



