ELONGATE TUBULAR PRODUCT, ESPECI ALLY OF THE | NSTALLATI ON DUCT TYPE The
.present invention relates to an el ongate tubul ar product, having in general
the sane cross 5 section over its entire longitudinal direction, and
conprising a solid tube consisting of at |east one plastic, which is both
sufficiently flexible for it to itselfibe wound up and unwound and
sufficiently rigid for it itself to wthstand a centripetal or centrifugal
10 radial force. By the above generic definition, the present

i nvention is inteﬁgﬁﬂﬁﬁingﬁﬁﬁﬁgﬁfp 896& Es??HEAEBQC tpgROr exanple,

equal ly well an i ’| east one cabl e"or one pi pe,

subsequent | ENSIEALLATION (UCE EXPE n sald |nstallat|on duct, or a protective
sheath for at | east one cable for exanple an electric cable. Mreover, by
the terns "cable” or "pipe", the present_invention should be understood to
cover any 20  The RESSP civentl@n yelakamrtd an @kter transport of

? }‘Iogv Vm?&ﬁlﬁ%lé:l‘“ﬁré&aéﬁ ehéxmlhc_ftd irY\ﬁ%éﬁeﬁlgﬁﬁe §feﬁﬁe eawa:&t e), of energy

el ectrici or_exa A natjve nfornat i on signal s

(video trafSRFsRPYR rg ’oﬁl%‘bfr“f:ea Wééérrp‘# ectyony az%‘i data in
the form ofcahmcisingla ssaghid stulles ¢dm£y1$na1g)gmé aidllgpastt omtc. In order to
I ntroduce n p. f&f S0GS fads, by way
of exanpl eafgfagﬁgt e‘]’}f‘ﬂ??o%gz‘?@%s anﬁﬁ %hticg 1Ieies or ésfesw‘l' nstal l ed 30

in said ducttself ke desund yp nﬁmdtWMrﬂnQ)fS%fmq’l neekdHy work, and

in particul pgrtive MEdEF €6 HOEREEANE Dt Sipdtal Soknewe+ Dedgdr i cate the

friction surface, corresponding to the inner surface of the
10 rad 1a1 force.

By the above generic definition, the present
invention is intended to encompass under the same
concept, for example, equally well an installation
duct, for at least one cable or one pipe, subsequently

15 contained in said installation duct, or a protective
sheath for at least one cable, for example an electric
cable.

Moreover, by the terms "cable" or "pipe", the
present invention should be understood to cover any

20 duct which allows, in general, transfer or transport of
a flow, whether this is of a fluid (water or gas, for
example), of energy (electricity, for example), or
alternatively of information or signals (video
transmission via optical cable, for example), or of

25 data in the form of electrical signals, be they
analogue, digital, etc.

In order to introduce and define the present
invention, reference is now made, by way of example, to
installation ducts and/or to cables or pipes installed

30 in said ducts.

In order to limit the amount of civil engineering
work, and in particular the number of jointing
chambers, it is known to lubricate the friction
surface, corresponding to the inner surface of the

35 solid tube forming the installation duct, and/or the



35 - solid tube forming the installation dqgggmgngég& Qﬁa 2 This
l'ubrication is generally provided in a surface S|de and/ or
outside of the tube, the free surface of mhlch rlctlon
surface. 5 Vari ous sol utions have be this

pur pose. According to docunent WO 93/ 14546, the sgrface Iayer consists of a
lubricating filmor coating, either insolid or liquid form In the case of

a solid 10 outer éﬁ?faéétbfgtﬁé m%fageg%m(é anr.lﬁlféfrefSMgJe&gnge fle S'rg;}]: ¢

t d f ene in
ggr{:élgg,e 3 %?£?¥F59Peﬂhe?ﬁhth@héﬁsﬁag?salFlHﬁﬁﬁlphﬁriﬁ #6§ coati ng,
this may, fbo tnanpase brealenythooe- bgbédwﬁﬁch can EeliEEE%ynBat.EPthe
0,326,711 d ri a pgonpar abl e ned above, in
sense t hat ?ﬁg sgﬁiﬁ %ﬁ #é%% 8V et c%ﬁg???%f%sp¥ﬂ%1$ﬁ%e+ﬂa? | ayer of a tube
coextruded smrfiaee kayernah thgeins2de and/or out#iderdfnphéotdpbepment DE
3, 539, 304, ﬂﬁuffééagﬁr£§¥8rofC@§§gﬁtégﬂsﬁitétgéeésfﬁgétfgﬁte which is

| ubri cati ng, t adherent, is a r énal NS™ on I'mSi de of the tube.
This | ubri cB¢¥f@CPaste or grease itself consists 25 of a mxture of a

liquid | ubricantvapdoRar §bthesond "Rasebhesh ﬁfo%@@e@rﬁéfnﬁhigve”t'on IS an
el ongate tubul ar product, w th pernmanent, alnos  ubrication of the

friction sUWFER8SSt surfaces of the solid t ube, S|gn|f|cantly decr easi ng
t h&0frictional According to document WO 93/14546, the surface

layer consists of a lubricating film or coating, either
in solid or liquid form. In the case of a solid
lubricating coating, this may, for example, be a
plastic matrix made of polyethylene in which solid

15 particles, for example graphite particles, may be
distributed. In the case of a liquid lubricating
coating, this may, for example, be a silicone-based
oil.

Document EP 0,326,711 describes a solution

20 comparable to that defined above, in the sense that the
solid surface layer constitutes the internal layer of a
tube coextruded with an external layer.

According to document DE 3,539,304, the surface
layer, consisting of a grease or paste which is

25 lubricating, but adherent, is added and remains on the
inside of the tube.

This lubricating paste or grease itself consists
of a mixture of a liquid lubricant and particles of a
solid lubricant.

30 The subject of the present invention is an
elongate tubular product, with permanent, almost dry
lubrication of the friction surface or surfaces of the
solid tube, significantly decreasing the frictional
forces, including those compared with the solutions

35 identified and discussed above.

For this purpose, according to the invention, a
synergistic action has been discovered between:

THIS SHEET HAS BEEN
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30 - forces, including those conpared with the solutions identified and
di scussed above. For this purpose, according to the invention, a

synergi stic action has been discovered between: - on the one hand,
particles of a solid-type 35 | ubricant, which are distributed in the
plastic matrix of the 3 - on the one, hand, particles of a solid-type

| ubricant, which are distributed in the plastic matrix of the surface |ayer

and are at |ea$t-péhtkﬁefbﬂéhh§hﬁh PH%tEE@@sSHEfacgoﬁgftﬁﬁ peatter; and 5
- on the other hand, a |i ubricant, conpatible Wth the plastic

matrix, whi¢HP F&SPP@anWhP§hdP§5eﬁ§§HrFHuFﬁ@ éHrFBGePF§§§FCVWﬁFﬁéKIy wi t hout

wetting theofr enesuni»aaeeoflaybe haat ke I’ﬂeléEEQFPQQti%mﬂﬁlsﬁt e thf fect may
be explaine? éofre es of the solid |ubricant

t he fagh E % t he rtic
which are flush mthsPﬁéagﬁrP Sc&hg dakter Pe | ubricated in turn by the
i g&i d | ubri cant -went thg ohber Bgndbraué1qﬁ1dhtypee$abr1canemt|on an 15
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it is conpatl Wi_t hout” any o nodifica € current
|nstallat|oﬁ1§EEHﬁPGué§ thﬁeﬁﬁ§fa9ﬁe}aﬁ§rpvthﬁglﬂﬁcWhtBQE§ for exanpl e

using a Emit)vlbtﬁihbeth@r fble@V\’sNEthééhB'f\?\ﬁﬁé 1&35‘;%?, 4 lub“ez:ﬁl :asu:inng a
or owi n r eover,
gigctricar condu@ﬂﬁ °g§ EgFGb?VESFﬁﬁﬁtéﬁs?gﬁFSEcﬂﬁﬁlH@ g¥PLAdneAvent i on

malkeés it pobygi bhe facel thahathe phrticles of the solid lubricant
which are flush with the surface are as it were
lubricated in turn by the liquid lubricant wetting
then.

By virtue of the present invention, an

15 installation duct becomes, as it were, a universal duct
in the sense that it is compatible, without any other
modification, with all the current installation
techniques, whether they be pulling techniques, for
example using a small cable, or blowing techniques, for

20 example using a pig, or by blowing-pushing.

Moreover, when the solid lubricant is an
electrical conductor, the lubricating system according
to the invention makes it possible to eliminate, at
least in part, the static charges generated by the

25 friction between the duct and the cable while the
latter is being installed.

The present invention also has the following
secondary characteristics:

- the solid lubricant has a lamellar structure,

30 and is, for example, graphite, or else has a polymeric
structure with oriented long straight chains, and is,
for example, a polytetrafluoroethylene;

- the particles of the solid lubricant are
microspheres having a diameter of at most 20 um, and

35 preferably of between 1 and 15 um;

- the liquid lubricant is preferably, but not

exclusively, a silicone; it has a viscosity of at most



least in part, the static charges generated by the 25 friction

" pbetween the duct and the cable while the latter is being installed. The
present invention also has the follow ng secondary characteristics: - the
solid lubricant has a lanellar structure, 30 and is, for exanple,
graphite, or else has a polyneric strugture with oriented | ong straight
chains, and is, for exanple, a polytetrafluoroethylene; - the particles of

the solid lyyd cahic AOREL! PSS é&éﬁ&&&fﬁ,ara%e,r £y at nost 20 Am
and 35 preferébl§1of'betmeen 1 and 15 Am, - the liquid lubricant is

pref er abl y eX¥aRPheot afdatiieat 0 and |Ladheentistokes nitSsity of at nost

4 1000 centdrsidMiRsss df rntiameyAtibilghi@ndbriidamx @ lthe Erdeet ween 10
and 1000 centi st okes he t hi kne%s of thgéfiln1 .liquid lubricant on the
& ter )a.f) H

free surfac®dPGHES ST ST A s -
thes solid | ubri carthe awltid dtsriadnt lamstituies ur flddd dmyer is irregul ar

over the peri phe_rytl,gg édﬁﬁ%i%%;@%l Jleﬁp% dHy exanple, to

| ongi tudinal ribs or grooves; h samne ace |layer may be
cont i nuous RARPhery saf iPrersolip tube agid igpresRandsubedorpreferably, it is

the solid tdihgnytd Che& Pt tudind LSt id &P | Aaddvedidwevdy Wirds on the
one hand, particles of the dry lubricant are distribuyted, these particles
bei ng part ISP%S R AT HBYSRIQY A CAHNEINOMS over the RREP ?‘S@e surface
anb const i taf itige asairi feuledj on surface, and, on the other hand, a liquid
lubricant is Preferably, it is the solid tube which consists of
just the plastic matrix in which, on the one hand,
particles of the dry lubricant are distributed, these
particles being partly flush with at least one, inner
15 or outer, free surface and constituting a dry-friction
surface, and, on the other hand, a liquid lubricant is
diffused, virtually without wetting either the outer
surface or the inner surface of this same matrix.
According to this preferred solution, the solid
20 lubricant constitutes a filler, the proportion by
weight of which is at least equal to 5% of the plastic
matrix, in particular between 5% by weight and 20% by
weight of this same matrix.
Still according to this same preferred solution,
25 the matrix includes, in the diffused state, a liquid
lubricant, which constitutes as it were an additive,
its proportion being at least equal to 0.02% by weight
of the plastic matrix, and in particular between 0.02%
by weight and 0.08% by weight of this same matrix. In
30 this case, by way of example, the solid lubricant/
liquid lubricant proportion is at least equal to 5% and
is in particular between 5% and 20%.
The present invention will now be described with
reference to the appended drawing, in which:
35 - Figure 1 shows diagrammatically, in axial
section, an installation duct according to the
invention;



di ffused, virtually without wetting either the outer surface or the inner
‘surface of this same matrix. According to this preferred sol ution, the
solid 20 | ubricant constitutes a filler, the proportion by weight of
which is at least equal to 5% of the plastic matrix, in particular between
5% by wei ght and 20% by wei ght of thisganme matrix. Still according to this
sane preferred solution, 25 the matrix includes, in the diffused

state, a liquid Lubi?ﬁﬁatz &Hbﬁé CQHSSkEHieéeéﬁlhﬁ “?r§ﬂégtﬁd@b£'ve Its

ti b east equal fo 0 astic matrix,
gﬁgpfﬁ LgptPgéggngﬁngZﬁabl92@€E9rﬁéﬂghF0a5330108995y°Ré|gﬁ@ of this sane

matrix. In 30 - Fighie sasRowBy ﬂﬁYcﬁBs§X§€E$E022h3n30||d Iubrlffgb{ar
l'iquid |ubr grti.on. i s _at eq 0 and i ar

bg?meen 5@6%§%Qébga8 3 BPSgeﬁFc?ﬁgéﬂ?lgﬂ gﬁ?llﬂﬁﬁp é°HesBP#bé with

ref erence tanehberppeshdéimentwbfigthenlabteh. 35 - thuretl fﬂoms
di ticall | +5€ n S C cording to e
.hsgﬁﬁrgﬁ 5yAcb85§?26 £g ﬁ&gHPe féxégligétgi%%ElgH eath for protecting

a cabl e accEPRFAFLEOfhR ﬁﬁ%éﬁtpﬁnrlﬁh@ tuhﬁgbremedehGﬁsa fhl&eéss secti on,

an lnstalIaplastﬂaCQfaﬁcekapgetOhieﬁ aeﬁsﬂﬁyogolgﬁﬁP%g?ge?atygﬁé 82?er

ggﬁg?;?ﬁngffé éS?ngﬁ%g}Fb %ﬁﬁbt?%X1ﬁﬁgggg¥eétf%FF%prFasPPCW?FB@ exanpl e,
hi §0- densi t yppahgethybend) andhsabficibathysvifiqi eot! yrf iexebEetbor it
itself to bg;wpupgdng a centripetal or centrifugal radial force.
This solid tube has a dry-friction surface
corresponding to its inner surface.
According to the present invention, at least one

15 surface layer 3 is formed in the solid tube 1, the free
surface of this layer constituting the dry-friction
surface (inner surface 2). This surface layer comprises
a plastic matrix, corresponding to that of the solid
tube, in which particles 4 (microspheres) of a solid

20 lubricant are distributed, these particles being partly
flush with the free surface 2.

According to another embodiment of an installation
duct according to the invention, shown in Figure 3, the
latter comprises three concentric layers 6, 7 and 8,

25 optionally made of respectively different plastics,
namely the outer layer 7, the inner layer 6, in which
the surface layer 3 is incorporated, and the other,
middle layer or interlayer 8. The surface layer 3 is
discontinuous over the periphery of the solid tube 1,

30 and comprises, for example, longitudinal ribs 9 or
corresponding longitudinal adjacent grooves.

However, of course, this same surface layer 3 may
be continuous over the periphery of the solid tube 1.
As shown in Figure 4, the surface layer 3 is

35 obtained by spraying or diffusing, inside the tube 1,

after extrusion but in the viscoelastic phase, the



10 - up and unwound and sufficiently rigid for it itself to withstand a
centripetal or centrifugal radial force. This solid tube has a dry-friction
surface corresponding to its inner surface. According to the present
i nvention, at |east one 15 surface layer 3 is fornmed in the solid
tube 1, the free surface of this |ayergconstituting the dry-friction
surface (inner surface 2). This surface |ayer conprises a plastic matri x,

corr eSpondimiﬁcp Tl i @nt hith S vl dulhtte | foriiafd paintdd veitkt the

(m crospherge a.solid 20 | ubricant are distributed, these
particles bet 4%}4%& RYAG30%h with the free surface 2. According to another
enbodi nent of an‘[n rtshm Ivaety,orthhnc&o]arﬂ:ohdorngpant tadred |th£erﬂt1q1m,d shown in

g:oglu:)ﬁalsl yt ma respéergig é&is%/éégt?%ier entctem% f%gﬂ@%rre y the out er25l ayer

7, R he mné?ub%weat cleast v#n cthe r@nsﬁﬁrq%ce layer 3 is incorporated, and the
other m ddl e | ayer or interlayer 8. The surface layer 3 is dlscontlnuous

over the periphery of the solid tube 1, 30 and conprises, for
exanpl e, Idﬂ&ﬁﬂﬂéﬁ#&l ribs 9 or corresponding |ongitudinal adjacent
grooves. Howevera tibeamide,of M iglsadensity qusl yabteyleheayHIRE cont | nuous
Cayer 3 15 @AYoy FrSfince ALY (616 0 th AR (he Tube 1.
af ter extr ucompanytPCH) § Hmmmg:(mh abs dehdkaneter of Z7 swhiand ubricant in
parg ! cul at %}(ﬁﬁ]&% g gt X:f% s tOechidd Gk P ERES -nddhidd S the
he company C1n01natt1
A suspension of a polytetrafluoroethylene (PTFE)
powder (commercial reference UNILUB T3 from the company
Uniflon) having an average particle size of 16 um, in a
15 silicone o0il (commercial reference 47V100 from the
company Pennwhite) having a viscosity of 100 centi-
stokes, is sprayed in divided form, at the exit from
the extrusion head, into the extruded tube while it is
still viscoelastic. The PTFE powder represents 20% by
20 weight (PTFE) with respect to the oil.
The friction coefficient between the internal
surface of such a tube and a sheath made of HDPE (same
commercial reference as above) is 0.075.
Everything else being equal, the PTFE powder and
25 the silicone oil act synergistically in order to
decrease the friction coefficient since:
- the friction coefficient obtained without
treatment of the internal surface of the tube is 0.19;
- the friction coefficient obtained with just
30 silicone o0il being sprayed is 0.102.

EXAMPIE 2:

An 8 mm cable is pushed by blowing, with a pig,
into a 2400 m installation duct made of high-density
polyethylene (HDPE), having an inside diameter of 26 mm



lubricant are incorporated in the plastic matrix of the 5 tube, at
l'east on the surface. EXAMPLE 1: A tube nmde of hi gh-density pol yet hyl ene
(HDPE), (commercial reference DAPLEN 4610 fromthe French conpany PCD)
havi ng an inside dianeter of 27 nmand a 10 - thickness of 3 Mm is
extruded on a CMS60 machine fromthe coppany G ncinatti. A suspension of a
pol ytetrafl uoroet hyl ene (PTFE) powder (comrercial reference UNILUB T3 from

the conpanyabhi &l enhchaésago@nzamemﬁg\e&agt]glbcE@trgtzeagfa 1@hgrenr1]m§|r?e)15
silicone oil onmer refere rom

havi ng a V|§3%§FF? 8% %b@ &QﬁFF ?F&RQS ucy %ﬁr&?é&eﬁHR&Félﬁgﬁ form at the
exit fron1theqaxdrmabmncbaad(sumuoohbeoéXDrmdedt&wbedWhnlExamp&& stil

viscoel astig, ¥n?thFEe8§WgeEaE8pr%ﬁ n&ﬁné996§¥Fm§gn1§hgowﬁggrWé%ETFE) W th

respect to the ctiron’coe f|C|ent ["“surface
of 8uch a t8@b&cidd aubpdgentnnewdet wLPPAticadetookhstciial reference as
above) is Ogggﬁﬁlgvgrything el se being equal, the PTFE powder and 25

the silicone oil _ac syner istically in order to decrease the friction
coefficient sincé&h % thfPFEFvoﬁtcé§fPPElEﬁ?sébialﬁ@dlﬂFFﬁé&tatreatnent

of the inteleabthubfatabef ekbeetitihg 4800m}9wherkhe fihi €hkoBeeeBlf i Ci ent

bt ai ned wi L.u SLLI one 0 rayed_is 0.102. EXAVPLE 2:
Xn 8 nn1cangsksi%ugggdp8§sﬁﬁg %ﬁlg EF@QEﬁﬁté% tﬂgﬁorﬁpgﬁgﬁallatlon
dudf nmade oﬂphtgh7Q@nmbtylpobyhehythmagsHBBEhg kgualg an inside dianeter of
26 mMm

EXAMPIE 3:

An installation duct, made of high-density
polyethylene, having an inside diameter of 27 mm and a
thickness of 3 mm, for an installed cable of 17.6 mm
15 outside diameter, is used with the inner surface of the
duct coated firstly with a silicone o0il having a
viscosity of 100 cP, secondly with a Teflon® powder
having a particle size of 10 um and thirdly with a
mixture of powder in the aforementioned oil, with a
20 level of 10% by weight of the powder with respect to
the oil.
In the three cases, the friction coefficients

measured during the pushing/conveying of the cable are
0.102, 0.071 and 0.0061, respectively.

25 EXAMPIE 4:

An installation duct made of high-density

polyethylene, having an inside diameter of 27 mm and a

thickness of 3 mm, for an installed cable of 17.6 mm

outside diameter, is used with the inner surface of the
30 duct coated with a lubricating mixture consisting of a

liquid lubricant (silicone) having a viscosity of

100 cP and an increasing proportion by weight of a

solid lubricant (Teflon® powder) having the same



7 and a thickness of 2.2 mm In the first case, the inner surface of the
installation duct is coated with the liquid lubricant (silicone oil)
identified in Exanple 1. In the second case, the inner surface is coated

With 5 a solid lubricant powder identical to that in Exanple 1. In
the first case, it is not possible to gnstall a length of tube exceeding
400 m whereas in the second case it was possible to install |engths of

tube rangi EhAPicle sizp 49 P 1Busly, HdiRs1y M Naro beintaretiupdy EXAVPLE 3:
An installation duct, made of, hi gh-density pol yet hyl ene, having an inside
di amet er ofPR WA EESRAETRKA of 3 nm for an installed cable of 17.6
mm 15 outside dianmeter, is used with the inner surface of the duct
coated firstly w siJlicong oil _havin Vi SCQS) 0.¢ econdl y
with a Tefl on[e\r/\'f%'} %‘g‘\’mée’?"‘ﬁ%vfue%‘br apart’ e s’%‘ileé?)jf‘;‘{o&{%%’? cr%é;"rﬁ%ét hirdly
with a m xtneaswfedoheieing rthéd dwingternrihdicf the cable are | evel
of 0% by veighe, of. §4%, POVES Iid Mo IGSPECedfedtifydly. I N the three cases,
the friction coefficients neasured during t%e pushi ng/ conveyi ng of the
cable are 0.102, 0.071 and 0.0061, respectively. 25 EXAMPLE 4: An
installation duct nade of high-density polyethyl ene, having an inside

di aneter of 27 mmand a thickness of 3 mm for an installed cable of 17.6
mm out si de dianeter, is used with the inner surface of the 30 duct
coated with a lubricating m xture consisting of a liquid |ubricant
(silicone) having a viscosity of 100 cP and an increasing proportion by

wei ght of a solid lubricant (Teflon[err] powder) having the sane



8 particle size as previously, nanmely 5, 10, 15 and 20% by wei ght,
respectively. In the above four cases, the friction.coefficients nmeasured

during the bl owi ng/ conveying of the cable are 5 0. 086, 0.085, -0.089
and 0.090, respectively. 9 CLAIMS 1. Elongate tuH"melr . havi ng
the sane cross section over its entired ongitudi nallkiEgg| 3@ ﬁ_ Ising a
solid tube (1) consisting of at |east one 5 plasttict [ %3 bot h

sufficiently flexible for it itself to be wound up and unwound and
sufficientl Lki id for it itself to withstand a centripetal or centrifugal
radi al forcé, Egﬁd solid tube having, on the inside and/or the outside, a
surface layer (3), the 10 free surface of which constitutes a

fricti f ' ce layer conprising plastic matrix in which a
ubri cant 1 & areond2td BURLTEE, pPYShat Rekind shatraRe: FEFFy. on the one
hand, parti§¢§§19n)0U$rai§slEUtiype;anitudhnaardidéstibhuted in the
plastic 15 comprilhyl ¥ sbgacLApl! (&) e8oheilgifl beagk PALLLYohLush with
the_free surface of the surface |ayer, and, on the other hand, "a _
Iiqaid-typepﬁﬁﬁFFeanWPleﬁnﬁﬁtPBFB fRfBichenplusflexiblei forj dtdi spersed in
the surfaceitsg®f, twi beurblyawaphat wWeirbund Lh& éﬁf%iéﬂéfuﬁi?dOf the 20

latter. 2. ;Eggha%ogrgguggsgi%oggingtﬁo claiml1l, characterize

' stand a centripetal or
centrifugal radial force, said solid tube having, on
the inside and/or the outside, a surface layer (3), the

10 free surface of which constitutes a friction surface,
said surface layer comprising a plastic matrix in which
a lubricant is dispersed, characterized in that,
synergistically, on the one hand, particles (4) of a
solid-type lubricant are distributed in the plastic

15 matrix, these particles being at least partly flush
with the free surface of the surface layer, and, on the
other hand, a liquid-type lubricant, compatible with
the plastic matrix, is dispersed in the surface layer,

virtually without wetting the free surface of the
20 latter.

2. Tubular product according to claim 1, characterized
in that the liquid lubricant is a silicone.

3. Tubular product according to Claim 1, characterized
in that the liquid lubricant has a viscosity of at most

25 1000 centistokes, at room temperature, and, for
example, of between 10 and 1000 centistokes.

4. Tubular product according to Claim 1, characterized

in that the particles (4) of the solid lubricant are

microspheres having a diameter of at most 20 pm, and
30 preferably of between 1 and 15 um.



inthat the liquid lubricant is a silicone. 3. Tubular product according to

Claiml, characterized in that the liquid |ubricant of at
nost 25 1000 centi stokes, at roomtenperat urel ImHm \flmﬂgﬂeugm
bet ween 10 and 1000 centi stokes. 4. Tubul ar product aconr

characterized in that the particles (4),of the solid Iubrlcant are

m cr ospheres having a dianeter of at nost 20 Am and 30 preferably of

bet ween 1 agnd ﬁﬁodféf]ﬁa}oductloaé@éfdynélwfbmm ieacﬁiaﬁ@beﬂ-ﬁlé‘d or outer,
free surface (2) constituting éﬁxrlctlon surface.. 6. Tubula_‘E $roduct

accor di ng t¥ dfhatn the &%*J&fét@ki’%e FEistHeT i Pt tT'IEFBrI?Jc"’a'%

essential | ma&i:helﬁ which paftichéd afe) anel tise dify uaﬂaricmzott&we pl astic,
[ el ther the outer, surfac sur face of

t ual |
sai " mat 1 AR "Chea et EoHR Mer R G, TTveh AR 188 Tt hat
thesliquid ledmsto:ame cmmértmemmradﬂreemrﬂzﬂce (2) t he proportion of

which is at 0 the plastic matrix, and in
parti cul ar %éf%ﬁ%ﬁﬁgf@%,é E%%%H%y melg %g%ﬁ said matrix. 8 Tubular
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10 and comprised between 5 and 20 % by weight of said
matrix.

7. Tubular product according to Claim 5, characterized
in that the liquid lubricant is essentially in the
liquid state and is diffused into the plastic,

15 virtually without wetting either the outer surface or
the inner surface of the said matrix.

8. Tubular product according to Claim 7, characterized
in that the liquid lubricant constitutes an additive,
the proportion of which is at least equal to 0.02% by

20 weight of the plastic matrix, and in particular between
0.02% and 0.08% by weight of said matrix.

9. Tubular product according to Claim 8, characterized
in that the solid lubricant/liquid lubricant proportion
is at most equal to 5%.
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