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(54) Title: PROCESS FOR REPAIRING PLASTIC COATINGS OF METAL PIPES \/
(57} Abstract

Process for repairing plastic coatings of metal pipes, that allows the repairs to be done in a very short time, by applying, in specific
operating phases, a polyolefin adhesive in powder form and polyolefin tapes, and then applying heat using an inert gas-shielded flame.




of the priner, and to carry out the other heating phases by

using a flanme shielded by inert gas (such as nitrogen, for exanple).

Said process is particularly suited for repairing polyolefin

coat i ngs, referably pol ypr opyl ene and/ or pol yet hyl ene coatings.
Therefgre, thgwgl?}"@@!‘ of the present invention is a process HI/ERPENIT i ng
coatings of netal pipes made of plastic materials (in particular

pol yol efin, preferably pol ypropyl ene and/or polyethyl ene coat i ngs)
conprising  tHROCESSOFOBWREDAIRING RLAST I LOAFINGS) OFSMETALJPIRRS i onal | y
preceded by renoval of greasy,and encrusting substances) of the
exposed portion of T %epﬁ%""t%ﬂt invenpion Congerngn@ JRECGRIHodOrc FReg)LRg

2) applicat 'Fgﬂa%]e g t%.n%?d?ﬁo;neeail Eigegm é@lall(dﬁ&gckt}?es re d—urs ttﬁek:)e

for exanple) ges e exl st coa surrou

exposed portimgbe i¥) a Weal/ BHort heimexposed portlon by way of |nduct|on
(in particular with induction ovens) to a tenperature ranging -

from 140 to 270 [ @MY@, Rimscer abtyallnormad® eb s46pérr Feated) wisppinlestion
on t he expose é‘etgortlon of an,

. powd d .
pol yol efi n adeti&4n 355 %Coi?‘\r/n %Sqe fogrmv'éjrldloxggo Pﬁr@e g{'ﬁ dacr‘ljéﬂ'%ml?g

and applicatinng Qrfatetrliﬁls, suck02d I, idhthhR1f gaE) Oér%é)@éﬁ’m&iérﬁ £o2P]!
by way of wr appi ng and heati ng with an inerft gas-shi el ded flane.

Preferably, ldmg dimtagkethe shells used in phase 2) is such that they

overlap the eXIStIn pl%%%&hg mugt ggogglelgo withstand the most diverse
environmental conditions, and, in certain cases, the high
‘temperatures that are maintained in the proximity of pumping
stations, for example, or that may be typical of certain fluids
extracted from the subsoil.
In order to avoid weak points along the line it is necessary,
therefore, that the damaged or removed segments of the plastic
coating (where the pipes are welded together, for example) be
repaired in such a way that the mechanical properties are as
homogeneous as possible with the ones of the original coating.

As a response to said needs there are materials and
methods known in the art which allow one to reach said
objective with satisfactory results.

However, when the damaged portion of the coating is quite
extensive (for example when the c¢oating has been removed in
order to weld the pipes), one needs complicated repairing
technigues requiring long times, and sophisticated and costly.
apparatus, such as induction ovens.

-Now has been perfected a particularly fast and efficient
repair method which allows one to limit the use of the
induction oven to the heating phase preceding the application

of the primer, and to carry out the other heating phases by

-1 -



centinmeters fromthe edges. Said shells serve the purpose of
preventing the coating fromsplitting and lifting during the heating of
phase :3). - 2- I n phase
4), the epoxy priner in powler formand the polyolefin adhesive in powder
formare preW%@§tapplied by using guns that are fed froﬂﬁggﬁmﬂfﬁgbed by
way of a punp which aspirates the powders using the Venturi effect.

Sai d guns can be equipped with a systemfor the electrostatic charge—of
the powdersusing a VelamaiSshliébasat bye smdnd i gis dasacposs i dofernhaser 5) .
In particular phase 5) may conprise the followng steps: 5i) renova
of the rigi @xgheles; 5ii) heating the exposed portion and the

Surfoundi N Partsaia, | proces8 WIe LSLiA L0311 N, Ry Of apebnetl,gas-

shi el ded fl ane, I appl i ca a pol'yol eti'n adhesive

form polgo@@flﬁ'e_ eXoHtiifgsGoat | P fradyy Of LA SHYIRHANT, aRliYdr
application, y wapping, of a polyolefin tape (in parti cul ar
a pol ypr opypeigeahgdlene podateingd ene t ape) havi ng preferably a

t hi ckness of 800 mcrons, on.the _ exposed gortion and .on the
surroundi ng ar eaTBEYERFS, the obdert: | af i RGESPREf FHAF 198 et Faphi ng

the edges process 6k LBBaliaRRgDELAYiNGEEPBEInDYa POp D8 Ohadl Sott filsc1SY)

heating the“entire w apping mnt% t he above nentlone% flrame, and

optional ly, materials (in particular polyolefin, preferably polypropylene
and/or polyethylene coatings) comprising the following
operating phases:

1) sanding (optionally preceded by removal of greasy and
encrusting substances) of the exposed portion of the metal
pipe (i.e., the one without coating),

2) application of shells made of a rigid material (such as
steel, for example) on the edges of the existing coating
surrounding the exposed portion,

3) heating the exposed portion by way of induction (in
particular with induction ovens}) to a temperature ranging
from 140 to 270 °C, preferably from 170 to 240°C,

4) application on the exposed portion of an epoxy primer in
powder form, and a polvolefin adhesive in powder form,

5) removal of the rigid shells and application of the
coating, in the form of a polyolefin tape, by way of
wrapping and heating with an inert gas-shielded flame.
Preferably, the size of the shells used in phase 2) is

such that they overlap the existing coating. by about 10

centimeters from the edges.

Said shells serve the purpose of preventing the coating

from splitting and lifting during the heating of phase 3).



5vi) - cooling said wapping, for exanmple wth atom zed

wat'er .- In step 5iv), the area of the existing coating,
surroundi ng the exposed portion, which is covered with the tape consists
preferably of at 9I§,§%§1t 1.5 - 2 turns of said tape at both sﬁm@&%}}e

pi pe surroundiWB exposed portion. As an alternative, may
conprise the follow ng steps: - 3-

5.1) optional application, by flame spraying, of an _ =
addi ti onal |ayer ofnpphpaskefdli.n bdéespoxyi roposser in pol:rder fc?mmnh(and e
case that one ul nt to increase the t hi ckness _of the,
coating), 5.§¥?yogegf\%bl PERETHIE 1Y RPUBBT n§OrMofrs JISieTePlyn apRid ed( iy
particular a QQ&M&&@B’YA Qi tARFe0EROE¥EH MY | £1181 d Q) by way of a%\fxﬁg'%vhich
exposed portion and on the shells nade of rifgid material,
preferably w dhpanmaoaerdlappougerts using the whoifriS@¥fektt he wi dth of the

tape, both at the edges of the tape being wapped as well as
where said tape Said guns \GajhpP arSUnPRase tidil s 2 Ssydtem  fioanpihey

said shells a he rtion t he t ape overl apping the
81&@&%&£§%%ﬁ% 4§%r%gyo§ Qﬁe $owd

shells, 5.4) o6f ~an FNert gas-shiel ded flame, the
entire wapping afari®ld aBferddtdvealRAutdb@dN@ret Mdssible for PhaSkl 1Y

coating and the coating just applied, and appl ying a polyol efi'n
adhesi ve in p&wderfitphagn phigase 5) may comprise tdeedf o) owaygostépsane
spraying. 5i) removal of the rigid shells,

5ii) heating the exposed portion and the surrounding part

of the existing coating by way of an inert gas-
shielded flame,

5iii) application of a polyolefin adhesive in powder form
on the existing coating by way of flame spraying,

5iv) application, by wrapping, of a polyolefin tape (in
particular a polypropylene and/or polyethylene tape)
having preferably a thickness of 800 microns, on the
exposed portion and on the surrounding area of the
existing coating, preferably overlapping the edges
of the tape being wrapped by 50-70% of its width,

5v) heating the entire wrapping with the above mentioned
flame, and optionally,

5vi) cooling said wrapping, for example with atomized
water.

In step 5iv), the area of. the existing coating,
surrounding the exposed portion, which is covered with the tape
consists preferably of at least 1.5 - 2 turns of said tape at
both sides of the pipe surrounding said exposed portion.

As an alternative, phase 5) may comprise the following

steps:



The purpose of step 5.4) is to forma bond between the existing coating

and the one just applied. As a further alternative phase 5) may
conprise the follow ng steps: 5a) renoval of the rigid shells, 5b)
application by way of flane spraying of an additional | a er of
pol yolefin MMeM6%3 in powder form pr ef er abPGTREAIO

t hi ckness of about 500-600 m crons, 5c) application of a
polyolefin tape (in particular a pol ypr opyl ene and/ or =

pol yet hyl enes figpe), Wopbothal applicati®ter| agpi MQdne OBprAgingi StoHY an
coating, said tape 4
havi ng been preheat edadgittenabl yayergrDopetyplpfineiadpesive in powdewi de

as the entire exposed_portion,. .and ref bl t hi ckness
of 1213 mm - Bay £Bemy (O R e et Rl wenLa vy | DEaReRE FERL S
t he one jughiaRRbES s haV@baRfingh,i Nert gas- shi eI ded

flame, and applying a polyolefin adhesive in povvd formto said

area by way ®f2)f| ame sppaytagion, by Steppduvy.reduia epoliyckefin ntapgr dénof
accuracy in applying the tage on the area to be coated w thout

incorporating air buBBFEicular a BpipPLeRYiens AN RAWESEVIENFOrAPRY a
bond between the exi %BI Ng,& %%‘%ﬁ%“ﬁgg{’t‘%ogne"qu %?agpll [ es%ells maé gkl

the steps above that requitre I'ng, exc °t e part’icul ar

case of flame  spraygtig, matdidal, preferably with an overlapping of
about 50% of the width of the tape, both at the edges
of the tape being wrapped as well as where said tape
is wrapped around the shells,

5.3) removing said shells as well as the portions of the
tape overlapping the shells,

5.4) heating, by way of an inert gas-shielded flame, the
entire wrapping as well as the area around the
existing coating and the coating just épplied, and

" applying a polyolefin adhesive in powder form on the
latter area by way of flame spraying.
The purpose of step 5.4) is to form a bond between the
existing coating and the one just applied.
As a further alternative phase 5} may comprise the
following steps:

5a) removal of the rigid shells,

5b) application by way of flame spraying of an additional
layer of polyolefin adhesive in powder form,

preferably having a thickness of about 500-600

microns,
5¢) application of a polyolefin tape (in particular a
polypropylene and/or polyethylene tape), without

overlapping it on the existing coating, said tape

- 4 -



t enper.ature of said heating ranges preferably from80 to 200[err]C.

As ‘nmenti oned above, the flanme used is shielded by an inert gas, such as
ni t.rogen for exanple. The purpose of said shielding is to avoid or
reduce the contact between the air and the polymer that is g,%b_h@g_”p t he
flame, thus av8Pa¥PF% he oxi dation and degradation of the p %M ch
causes a nmarked reduction of the life of the «coating, especially when the
operating tenperature of the coated pipe exceeds 80[err]C. Said ~
shi el ded fl ane can be disvdingedesnt prghrsted dpraferably hae BBAVROW )ceraialy
nozzl e for spraying powders, and sone concentric circles of ngzzles.

A conbustibl e gas (suclSdife REnERe pPRpLTR SMASETe PPEE1OBX o e?r‘?gerfa&}y
t hrough one or nore ci rﬂveﬁlgofa @ﬁ%ékﬁég whi [ £ 5 Hhe %rp@rt gas is fed through
C e

one or nore concentric circl’es o nozzl es to provi t he shiel ding. Thus

one obtains asghi el ded heating the aréhaiRefé .the SdARERhE 6bapigy aiddiy dHe
degradation of the polynmer with which it comes in contact) by ignition of
the conbustible gas. one PasH gopsied. shvay@ds af eanl simartedodorshirlded

application of the polyalefin hesi.ve in po r far.m by, way of the flanme
spraying nethod. In tér:]iagec,‘asaé’%dtaf%)lg& ac% %&%%&%&uféhe%‘gﬁ i) ST
the polyol efin adhesi verd,s heakgdat fréa LIBFPRRIY 1ameNEpReyiAgMm 50 to
240[ err] C by way of the flane. Prefierably, the adhesive Tn powder

formis nade of a Stp=p \ml)efriegudorposi tevratwnrEgraengfbycerrgly : in Applfimm
30% to 94%  preferably from 50% to 85% _ of, . ,
the tape on the area to be coated without incorporating air
bubbles.

Step 5d) serves the purpose of forming a bond between the
existing coating and the one just applied.

In all the steps above that require flame heating,
excluding the particular case of flame spraying, the
temperature of said heating ranges preferably from 80 to 200°C.

As mentioned above, the flame used is shielded by an inert
gas, such as nitrogen for example.

The purpose of said shielding is to avoid or reduce the
contact between the air and the polymer that is melted by the
flame, thus avoiding the oxidation and degradation of the
polymer, which causes a marked reduction of the life of the
coating, especially when the operating temperature of the
coated pipe exceeds 80°C.

Said shielded flame can be obtained with guns or sprayers
that have a central nozzle for spraying powders, and some
concentric circles of nozzles.

A combustible gas (such as methane, propane, butane for
example) is fed through one or more circles of nozzles, while
the inert gas is fed through one or more concentric circles of

nozzles to provide the shielding. Thus one obtains a shielded

-5 -



pol ypr opyl ene or pol yet hyl ene (HDPE, LDPE, or LLDPE), or a
propyl ene/ et hyl ene or propylene/ethylene/(ferr]-Clerr] [err]-olefin
crystalline random copolyner; B) from 0% to 70% preferably from 5%

ta: 40% of an et hyl ene/ propyl ene or et hyl ene/ 1- but ene

el astomeric wo9s6pdl yner; C from 0.5% to 10% pref ePEHEPSTMPBIM 2%
to 4% of pol ypropyl ene or pol yet hyl ene (HDPE, LDPE, or LLDPE)

nodi fied with polar groups (in particular by way of partial or-
total graftdnge Ofi.dBl eichp a%maydcsf d%reQEntlng IROPheEPRERE SR @M Ehe
acid) in quantities ranglngfromo 10% D) from 0% to 0.5%
preferably golgmerOwlith ovhiclbyit cfomeg in conu@d:ent byg iagentionsuch tise

di benzyl i denesorbitol or talc, for exanple; E) fromO0%to 10%
preferably FPB\W‘S%P@)‘EM@/& of titanium di oxi de; said conposition

having a nelt in t b
naving a mel g; NdeYalobASTo Qd2Rfnld 210188 ubEaMSr {the Ubp1ALEEE6ALY

conposi ti on dn p_qscelqﬂimemm | ydpes nps Opy | @r&dbaseibrrorby wWakt ofi ntlex EL&MSTM
D 1238 E) ranging fromO0.1 to 20, preferably from 0.5 to 15 ¢g/10 m nutes
if the corrp@mmhfenm snefteatbni nake | khiso| ey thre paskare and ué;q]gppwder

powder form wit 3 dia L of'ef pnartdh%l €S NOL xcee ) .
mcroneters,pa\ﬁltttlﬁ FRe® gef:ﬁovﬁ)%by parntlcal §i'78 UFst¥ (?l ocga(p m@?n?aﬁes by
weight): - radd@hgMeiEmt B8NS30 eferabl fn@henpmné.han 4% of the
Preferably, the adhesive in powder form is made of a
polyolefin composition comprising by weight:

A} from 30% to 94%, preferably from 50% toc 85%, of
polypropylene or polyethylene (HDPE, LDPE, or LLDPE), or a
propylene/ethylene or propylene/ethylene/C,~-C;, 0¢-olefin
crystalline random copolymer;

B) from 0% to 70%, preferably from 5% to 40%, of an
ethylene/propylene or ethyvlene/l-butene elastomeric
polymer;

C) from 0.5% to 10%, ©preferably from 2% to 4%, of
polypropyiene or polyethylene (HDPE, LDPE, or LLDPE)
modified with polar groups (in parxrticular by way of
partial or total grafting of maleic anhydride or
isophoronebismaleamic acid) in quantities ranging from 0.5
to 10%;

D) from 0% to 0.5%, preferably from 0.1 to 0.5%, of a
nucleating agent, such as dibenzylidenesorbitol or talc,
for example;

E) from 0% to 10%, preferably from 6% to 10%, of titanium
dioxide;

said composition having a melt index L (ASTM D 1238 L) ranging

from 3 to 150, preferably from 5 to 90 g/10 minutes if the
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powder having a dianeter of the particlés rangi ng from 300 to 450

m croneters; - not nore than 10% preferably not nore than 0.6% of the
powder * having a dianeter of the particles greater than 45? I

m croneters. Preferably, a "predom nantly polypro ene
based" conpos¥OP¥MSHs a conposition where conponent  (A) isl’ﬁgégg"éq“”o

pol ypropyl ene or a propyl ene/ ethyl ene or propylene/ethylene/(err]- (err]
[err]-olefin crystalline random copolynmer, while a -
"predom nant |gomeisjdtilonl ehne basdoiimamposi pomﬂprspxalexm*rp?asf:d[ion o]n/\kgr &te]lt
conponent (A),is made _of polyethylene. Exanples o err]-Cerr
[err]- ol ef i nstPHPt iForf RS Dpi%%;%rﬁ) 4RI FsRBnE - L AFC a# @ Prefefighdye from
1- hexene; 1- epe; 4 | -1- nt,ene, . present,_the.
Cerr]-Cerr] &féer ?? (#e;?}ngyr glﬁﬁ‘ét?% E]L%a_n Illef ycPIr“%%r!n!]_fg%’/%pﬂt{ olfo(%rbeﬁ\_%flﬁﬁf.ly
Exanpl es of tgwlahieneefenbhesed fed Ydield nCpBRasEt E6Am A fch deShlmeRd i Bf
publ i shed European patent application.n. 603 906. The polyolefln_tape
ment i oned abothe @artielessenti extsedingd 0 micpropybene witletthd diod lowing
honopol ynmer, or_.a %%pghzger of ropyl ene with ethyl ene and/.or higher

of . e
[err]-ol ef i n&Ti 7 Dar &4l g%“ﬁ%ﬁ’] T WO teEes %’%p"&? ‘of ethyl ene

&)
with the above nmep{jtongste than 25%, preferably not more than 4%, of the
hi gher [err]-olefins, or a blend of the above nentioned

(co) pol yners. povBeanpbeingfa Cliandted eifr theepatt bt bés nsamyidid EeomnNeso

given above for to 450 micrometers;

- not more than 10%, preferably not more than 0.6%, of the
powder having a diameter of the particles greater than 450
micrometers.

Preferably, a "predominantly polypropylene based"
composition is a composition where component (A) is made of
polypropylene or a propylene/ethylene or propylene/ethylene/C,-
Cip o-clefin crystalline random copolymer, while a
"predominantly polyethylene based" composition is a composition
where component (A) is made of polyethylene.

Examples of C4-C;; o0@-olefins optibnally present in
component {A) are: l-butene; 1l-hexene; l-octene; 4-methyl-1-
pentene.

When present, the C;-C,; €-olefins range in quantity from
2% to 10% by weight.

Examples of the above mentioned polyolefin composition are
described in published European patent application.n. 603 906.

The polyolefin tape mentioned above can be essentially
made of a propylene or ethylene homopolymer. or a copolymer of

propylene with ethylene and/or higher o-olefins ({(in particular

C4-Cg), or a copolymer of ethylene with the above mentioned



t he pol yol efin adhesive in powder form O her conponents comonl y
used iin the art, such as fillers or pignents, may be present in the
conposition of the polyolefin tape. In particular, the polyolefin
tape can be nmade of a polyolefin conposition conprising: a 10- 60,
preferably 2HOW083t s by wei ght of pol ypropyl ene honﬁéﬂ??ﬁ@ﬁ“omdth
an isotactic index greater than 90, particularly ranging from 95
to 98, or a crystalline copol ymer of propylene with ethylene and/or a
CH2=CHR a- higherol ef-oleffiese Rdrs am ablkghdr adifcal civd t haBode CanbRRi Gh&ds,
contai ning nore than 85% by wei ght of propyl ene, and havi ng an

i sotactic i fGEXPEL¥MEEF - than 85% b) 10-40 parts by weight of a pol ymer
fraction cont ai nj thylene, i | ubl e in_xylene at.anbi ent
tenperature; c) EQ%S?JG%S, ogr gf e?aag? yéi;%é-) part stlb%jl WFHRI o1 a"’%%%? ph%Us

et hyl ene- pr epgl peeyolefDPpAdHEIive ik’ powhdeR forgptionally cont ai ni ng

m nor proportions of a diene, soluble in xylene at anbi ent

t enper at ure, andOthear a¢emprepert-s7 @mnpnlei gaedoin the stthylseeh, assfitlers

pol yol efin conposition being cross-linked by way of grafting an al kenyl
derivative &F aP&SQ?EF?anem%%d PRaRTTIE Wi 1 wathsr , cORPPRibRen obehi ntheot
set val ues, pae¢QidenNg t&per€gul ation CEI 20-31, |ower than 175% preferably
| ower than 120% at 200[err]C, and |lower than 10% at 23[err]C.

Pol ymer conposi t Zonspadnpnilsimg thg +(doialefihe deser idagd bé N mdd | shedy

Eur opean pat ent apg[ication n. 400333. .
polyolefin composition comprising:

a) 10-60, preferably 20-50 parts by weight of polypropylene
homopolymer with an isotactic ' index greater than 90,
particularly ranging from 95 to 98, or a crystalline
copolymer of propylene with ethylene and/or a CH,=CHR o-
olefin where R is an alkyl radical with 2-6 carbon atoms,
containing more than 85% by weight of propylene, and
having an isotactic index greater than 85%;

k) 10-40 parts by weight of a polymer fraction containiﬁg
ethylene, insoluble in xylene at ambient temperature;

c) 30-60, preferably 30-50 parts by weight of a amorphous
ethylene~propylene copolymer fraction optionally
containing minor proportions of a diene, soluble in xylene
at ambient temperature, and containing 40-70% by weight of
ethylene,

said polyolefin composition being cross-1linked by way of

grafting an alkenyl derivative of alkoxysilane and reaction .

with water, until one obtains hot set wvalues, according to

regulation CEI 20-31, lower than 175%, preferably lower than

120%, at 200°C, and lower than 10% at 23°C.

Polymer compositions comprising (a)+(b)+(c) are described

in published European patent application n. 400333.
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Normal |y the total content of polynerized ethylene in the above nentioned
corposi tions ranges from 20 to 60% by wei ght, In fraction (a), the
CH2=CHR a-ol ef in where Ris an alkyl radical with 2-6 carbon atons is
preferably selected from1- butene, 1-pentene, 4-nethyl-

The diene in fVOBP®A (c) is preferably selected from butad BH§HSMMﬁm

1, 4- hexadi ene, 1, 5- hexadi ene, et hyl i dene-1- norbornene. The
nmol ecul ar wei ght of the various fractions (determi ned by neasuring the"
intrinsic viscosityoimallst riatey droamdphidnglenneof apolPh¢eiz¢d) ettay e iim the
function of the nature of the conpgnents and the total nelt index of
conposi tion. above meRkiqngs FOWP°§§té8ﬁﬁr¥§ﬁﬁ?§mﬁﬂ%@hzphéofBP?OVXrKF%qqﬁ ts

- 0.5-3dl/g for fragtiq exa%) She chHZ_CH§ gl éﬂffﬁ{ JHA '19;5[5( By %

The electron m croscopic conposttions 1 ndicates that the
di spersed phagggi&atagernf 2t be carbbah@tsmsetiRy IfTFaraepy! era sctpal Wrem 1and
Its average particle size is |less than 2 mcrons. Preferred exanpl es
of al kenyl debutanéyeb-pintsneox ¢sneihEd-1omentane . obtain the cross-1inking
of the above nentig ed .conposi ti.ons,_are V|§yltr|eth

al Iyl triethoxysilahe® S4S§8%ditR nfFaFhatRoxi |’a%epregé¥gg€iﬁgeaﬁlle§tﬁﬂe from
al kenyl deri Vﬁh‘c};{ﬁ%eﬁ’é al koxwsiheaRas AR grﬁfﬁ%ﬁa‘aﬂeﬁl% conpaehyi fflerly- MY

of extrusion in the presence of peroxides. Exanpl es of the above
ment i oned pol pokBbinemd®npositi on are described in published European
patent application n. 619 343. an alternative to the above

ment i oned cross- I|ﬁk%dm°¥ﬁﬂ%AﬂQ#WQ+§HﬁnﬁiﬂWﬁqoﬂaSHQ“Eaﬁr6§é1°P%r(?ﬁ%ermlned

pol yol efin tag§ measuring the intrinsic v15c0518y in tetrahydronaphthaline
at 135°C) varies in function of the nature of the components
and the total melt index of the composition.

Preferably it is cémprised within the following limits:

- 0.5 - 3 dl/g for fraction (a);
- 2 - 8 dl/g for fraction (b) + {c).

The electron microscopic exam of the compositions
indicates that the dispersed phase is made of the amorphous
ethylene-propylene copolymer, and its average particle size is
less than 2 microns.

Preferred examples of alkenyl derivatives of alkoxysilanes
used to obtain the c¢ross-linking of the above mentioned
compositions are vinyltriethoxysilane, allyltriethoxysilane,
and divinyldimethoxysilane.

Generally the alkenyl derivatives of alkoxysilanes are
grafted to the composition by way of extrusion in the presence

. of peroxides.

Examples of the above mentioned polyolefin composition are
described in published European patent application n. 619 343.

As an alternative to the above mentioned cross-linked
polyolefin composition one can use, for the polyolefin tape,
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appropriately cross-1inked pol yethyl ene (HDPE, LDPE, or LLDPE), wusing, for
exanpl e, the above nentioned grafting technique of an al kenyl derivative

of al koxysilane and reaction with water. According to a preferred
variation, the polyolefin tape conprises a |layer essentially nmade of the
above menti oWO®P80§lyol efin materials, and an additional | YEPIMBRI r uded
for exanple, of a polyolefin adhesive. Natural ly, during the

application of the tape the adhesive polyolefin layer is made to cone in
contact wit Qpﬁbepl?i'étf_@@ﬁ dibsda iaRabiefolyethyldieef @iomed expipl 68 ofpbbe,
pol yol efi n adhesive conposition that can be used for the above nentioned
addi ti onal kayeg, offort lexappleol thenabape meatibredngsabriw otetinigascrebed
for the polyolefin adhesjve . n powder for As a way of exanple, the
Fepai fof "URE BOKERRD ST AR RE PORREVBOLIRS P SeeathREE IR hg o
di ameter of 508 gM:aRding tHi GkNeSSrdHrel WarfftQBNi Gl tH61 96 BEXI S EiiGe
pol ypropyl ene coating around the joint has been renoved,” nay be carried
out using tbfppieeess oflaybe pemsandidllyenhadd @Inpthéi nghdvre meApSonédom
5i) to 5vi}, using the follow ng operating tines: Ehase 1):

60 seconds Pph¥edésiingpgteyials, and an agddiféenmbslaphhisecaypxtruded for

60 seconds _steps 5i i) RN . seconds step 5iv):
60 seconds “&Fe ig\'/)é:’f 2 ﬁélyéﬂg¥fﬁ ad5331§g'seconds step 5vi):

40 seconds thusnabtphDlyng ducioR) ithe abplibgt 86iedoheiny) dagRaichedadnktiva
t hi ckness of 2.5 mm ca.
polyolefin layer is made to come in contact with the surface to

be coated.

Preferred examples of the polyolefin adhesive composition
that can be used for the above mentioned additional layer of
the polyolefin tape are the ones previously described for the
polyolefin adhesive in powder form. |

As a way of example, the repair of the coating of a welded
joint between two steel pipes, having a diameter of 508 mm and
a thickness of 8 mm, from which the preexisting polypropylene
coating around the joint has been removed, may be carried out
using the process of the present invention comprising the steps

from 5i) to 5vi}, using the following operating times:

phase 1): 60 seconds
phases 2 and 3): 60 seconds
phase 4): 60 seconds
steps 5i), 5ii), and 5iii) 40 seconds
-step 5iv): 60 seconds
step 5v): ' - 40 seconds
step 5vi): 40 seconds

thus obtaining a coating, in the area being repaired, with a

thickness of 2.5 mm ca.
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- 10 - | This shows the operational speed that one can obtain
with the process of the present invention.
CLAI1T MS 1. Process for-repairing plastic coatings of netal pipes

conprising the_follow ng operating phases: 1) sanding ( '
preceded by r eNSRE{0eR greasy and encrusting substa‘%’glté%%w@*zwhe
exposed portion of the netal pipe (i.e., the one wthout
coating), 2) application of shells nmade of a rigid material on the

edges of the existThis csawand-lsuropesadingal hepesposlagt oné can olpgwmrim erith
3) heating the exposed portion by way of induction to a
tenperat ure r 5R§i FEPFF MG PP HYEREION. 4y application on the

exposed portion of an epoxy priner in powder form and a

pol yol efi n adhesive in powder form 5) renoval of the
rigid shells and application of the coating, in the formof a
pol yol efin tape, by way of wr appi ng and heating with an inert
gas-shi el ded flame.
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2. The process of claima1l, V\/nere hase 5) conprises the fol |l ow ng
st-eps: 5i) rem)val of ﬁm ' 5i1) heati ng

t he exposed portion and the surro ,“#,” "ﬂ ﬂ'Lﬂ part of the eX| sting
coating by way of an inert dghas-sshixel ded f i)
appl i cati on BO%OEBLyol ef i n adhesive in powder éT’E'F BWfﬁsﬁn t he
exi sting coating by way of flane sprayi ng, 5iv)
application, by wapping, of a polyolefin tape on the~”
exposed portion and on the surroundiQgu A T M 8 area of the exi sting

coating, - 12 - are
heating thé. erB¥ecessy 48bi igePadinimg mbasta%vé:oatmgs of metajpRiRffed

o OB oo e Hikaovig e SR R 19 3, e
st eps: 5.1, sé}mlh@n% £2BRA1 SR p s ded |kﬁmi*em%95§)’bﬂgg9£a and
additional layer of polyolefin adhesive in er form

(in the case that oneenuistimgntsubstances) of the exnwe@asnoztttueon ho &£ kirhess s
of the coating),

lication by wa of a, polyolefin
tape on _ metﬁ"}epéfﬁoééggporf %%)é”‘otr]l"qp“%e gﬁél"?‘g Ironatd)é of | _
rigid material, 5 grblel)catlo %@“D}éhaﬂl é’:ﬁéﬂfﬂ'aﬁ A% iWehht85iLPCoROLd ONS
t he e shells,

of ape over] appi ng t
edges of the existing coating surrounding the exposed

portion,

3} heating the exposed portion by way of induction to a
temperature ranging f£rom 140 to 270 °C,

4} application on the exposed portion of an epoxy primer

in powder form, and a polyolefin adhesive in powder

form,

5) removal of the rigid shells and application of the
coating, in the form of a polyolefin tape, by way of
wrapping and heating with an inert gas-shielded
flame.

2. The process of claim 1, where phase 5) comprises the
following steps:

5i) removal of the rigid shells,

5ii) heating the exposed portion and the surrounding

part of the existing coating by way of an inert
gas-shielded flame,

5iii) application of a polyolefin adhesive in powder

form on the existing coating by way of flame
spraying,

5iv) application, by wrapping, of a polyolefin tape

on the exposed portion and on the surrounding
area of the existing c¢oating,
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5.4) . heating, by way of an inert .gas-shielded flane, t he
entire-wapping as well as the area around the existing

coating and the coating just w em u d applying a
pot yol ef i n adhesi ve in lw 'ﬂ’ﬂ"ru' j”ﬂ,:e Iatter !%rea by way
of flame WO 96511 spraying. 4. The ptochss® of clai m PEVERR&E
phase 5) conprises the fol l ow ng steps: ~5a) rem)val __of
the rigid shells, 5b) _application of an adQ| ti onql I ayer of

pol yol efin 5v) adieasiing | nhpomd@tufe)r mdmppiayg ofvithanthe above

sprayi ng, 5¢) application a preheated polyolefin tape
Wi t hout overlapping it on tﬁl?néi'%ﬁfing 2Bat |$F§‘? optiorally, sai d tape

being as wide as t xposed R9LLE0Baia _ - 13 -
5d) - heat i ng tgﬁle’e area wher eb tﬁé exi 1f’lrlrgl:] coating

meets the one3justTappliredesby oaycdaimn i,nethere phase 5) cogisbielrd
flame, and applying a polyolefin adhesive in powder formto
said area by way og lowing steps: f|ane spraying. 5. The process of
claim1l, where thecp. )Iyolefl adh6§IV6II’L formis made u

pol yol efi n conposi ?I on SRR PR SRS IRt - geiad flage  sprayingg /gf'o 804
of polypropylene or polyethys@neiBha® layer ofP'gBY61&fHI hYAGERfe in

propyl ene/ ethylene/Clerr]-Clerr] [err]-
powder form (in the case that one would want to
increase the thickness of the coating),

5.2) application by wrapping of a polyolefin tape on
the exposed portion and on the shells made of
rigid material,

5.3) removing said shells as well as the portions of
the tape overlapping the shells,

5.4) heating, by way of an inert gas-shielded flame,
the entire wrapping as well as the area around
the existing coating and the coating just
applied, and applying a polyolefin adhesive in
powder form on the latter area by way of flame
spraying.

4. The process of cléim 1, where phase 5) comprises the
following steps:

5a) removal of the rigid shells,

5b) application of an additional layer bf polyolefin
adhesive. in powder form by way of flame
spraying,

5c¢} application of a preheated polyolefin tape
without overlapping it on the existing coating,

said tape being as wide as the exposed portion,
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ol efin crystalline random copol yner——————B)———*f—r—crm 0% to 70% of an

et hyl ene/ propyl ene or ne el astoneric polyner;
O fromO0.5%to 10% of polypro m m u | ene m)dlfled
with polar groups in quantities r 0.5 to 10%

fromO0%to OWOMBMESIH nucl eati ng agent E) " from 0% t FCIHER? Zﬁ“ 288 ¢ an| um
di oxi de; said conposition having a nelt index L (ASTM D 1238 L)

ranging from3 to 150 g/10 mnutes if the conposition is predom RAant |y
pol ypr opyl ene bas#id, or aheeltingndekxe EarASTMhere RHE?3&xEpt iaggiavgtfingm
0.1 to 20 g/10 minutes if the conpasition iis predom nantly

pol yet hyl ene based, and b&eg§S the R IHEEr aPBP-HP%tFYaW&Var?ét&‘" % 1

particl es not exceed o] S, h | Qqwi e
size distribution (percen %egﬁgeﬁgé ﬁ)tdﬁ% alﬂé aﬁﬁf}'{% 2 ﬁ&r@ﬁ%o
the powder having a di amety@hegfive in powdert Berfakbi a3 haea By kWagmoI00
to 450 m croneters; - not nore than 10% of the powder having a

di anet er of the?lpauer psprayipgeat er than 450 m croneters.

- 14 - ocess of claimil,. wher e_.pol ef, in tape

is sub3t ant TB I‘?/r%%ses o‘? ﬁ ’cfby{en‘eh%lfe RS | %?\gy‘?l %}ﬁﬁswe 18 or

a copol ynmer of %&P&’éxenefd%&hl%t hywhgae &od/ g t33!9'9:°<>"ly%‘.tefln OSbfbod NSiorPr A
copol ymer of ethylene with said higher a- ol efins, or m xtures of the

above nentioned ¢omicdiyrey weightThe process of cI aim 1, where the

pol yol efin tape.A) from 30% to 94% of polypropylene or polyethylene or a
propylene/ethylene or propylene/ethylene/C,-C;q -
olefin crystalline random copolymer;

B) from 0% to 70% of an ethylene/propylene or
ethylene/l-butene elastomeric polymer;

C) from 0.5% to 10% of polypropylene or polyethylene
modified with polar groups in quantities ranging from
0.5 to 10%;

D) from 0% to 0.5% of a nucleating agent;

E) from 0% to 10% of titanium dioxide;

said composition having a melt index L (ASTM D 1238 L)

ranging from 3 to 150 g/10 minutes if the composition is

predominantly polypropylene based, or a melt index E (ASTM

D 1238 E) ranging from 0.1 to 20 g/10 minutes if the

composition is predominantly polyethylene based, and being

in powder form with a diameter of the particles not

exceeding 600 micrometers, with the following particle

size distribution (percentages by weight):

- not more than 25% of the powder having a diameter of
the particles ranging from 300 to 450 micrometers;

- not more than 10% of the powder having a diameter of

the particles greater than 450 micrometers.
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_—

conprises a |ayer substantially nade of a propym' et hyl ene
honmopol ynmer, or a copol yner of propyl m m”u"u yl ene and/or higher
a-olefirns, or a copolyner of : 3 I“m'l” i d higher a-olef ins,
or -m xtures of the above mentioned co pof yner s, and an a |
| ayer of POBEFBRLi n adhesi ve. BEH bR
- 15 -

6. The process of claim 1, where the polyolefin tape is

substantially made of a propylene or ethylene homopolymer,
or a copolymer of propylene with ethylene and/or higher o-
olefins, or a copolymer of ethylene with said higher o-
olefins, or mixtures of the above mentioned (co)polymers.
7. The process of claim 1, where the polyolefin tape
comprises a layer substantially made of a propylene or
ethylene homopolymer, or a copolymer of propylene with
ethylene and/or higher o-olefins, or a copolymer of
ethylene with said higher o-olefins, or mixtures of the
above mentioned (co)polymers, and an additional layer of

polyolefin adhesive.
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