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WD 2004/ 033951 PCT/ EP2003/ 011238 THREADED PI PE W TH
SURFACE TREATMENT Technical field The present

WO nooef0839en rel ates to a threaded pipe, parti cuPEr/ER2003/011238
adapted for formng a threaded joint to join pipe
segnents into strings used in the oil and gas

-extraction 5 industry, provided with a surface

THREADE D ¢*1PE Wi Tid SUREAGEITREATIMENTO i ncrease its

corrosign and galling resistance properties. Moreover,
lﬁ\'&ﬁﬁbﬁ&lﬂa invention relates to a process for naking
Tﬁé‘ ré¥oht FVEBGR r@fa?ésefént 4 ‘Prﬂe@fie& :fbgpsél Eia‘?l"i’&ﬂé’rl !aBth%@ for forming a

rease COrrosi on an t ance t er eof
thﬁeademl ;mintttbqomrp)lpe@egm&rhse wdols‘tmmgsjssed in thecoitrang gas extraction

inflSierouicRer it Geitrtacs: PRl e tiaReihrladiittiof o iherease it
d\ﬁééi@n t B8 egallify OlesisPan@R propE&siesY Méeoler,Paed Spredént invention
eir extraction. This extraction technique requires

reﬂateg rta@atdopss é@emakmg/\m diyrswfatgl prpteation efgthetthreaded pipe to

néfRasa ot phd Bfinere Rt Mol o' {nedeei rod

sfgﬁgtdn'hg dreached, there is placed a string of net aI lic
pes of smaller dianeter, the so-called tubing
lerhepodﬂeéngase@@mra@n Ipractice tonyes Helalie mipes of ﬁeoredefmed length,
JO}WJJ 8 SornfrOl chﬁaas' B4l rE4E) e Q{e’gtHQﬁ Whigh! KEREGr& il or gas
segiren are J Ooi ned get using -

rdslehﬁﬂmecﬂ” pouls émtthes exfbacimg assenbl i ng operati on a
maj or problemis

t he occurren f II' in. .20 .
Thﬁr@gfﬁcﬂaﬂdeemspesrsﬂpae%éo argqetf%i'ypqg%'%@ e F-"aﬂerfga"v, during its
bSr%BE aGhhich lis g%rf%f\%ﬁrw Hi@ t%Bes Uh Q&ESII&! cH5iRGSST the well.

e 0 rea

'he ‘sur mal e and fenal e
Oe\berﬂaatdaesnmd e\epmhersereachad,ethme dpglandadon sifing af metallic pipes of |

SERllF oy eIy it o serAletn hiid8” P FutBo dheYiqasgrus o iauid
h?cg]?gbbrﬂlﬁfst 1CHRS s@ffadie WIhNESthG andueibiras stiihger akeufor@ed of pipe

ot her hand, these netals are hazardous to health
segrientss wihigh emprrmﬂ@-etfmﬁwsmhhaewqu@%w y

D@E@b O?&@éﬁ@h@ﬁ%&% E)(g\t %e F)P(Ebefons d ?iﬁ'@docfduﬂéﬁcet&egallmg in

trreddslapd Hﬁﬁh@f ﬂrfmzlegmﬂthetp?mes ihrtgithdgaa@wtaot ktblscm:mnmed practice to
out in the oilfie in ofte verse enviro
UBR RGPS Q5 ETeaTH SN G RUEACR A Be 3&&6@5%05&%'63&'@%"‘56 elements to

a:?lﬁigggisajﬁﬁﬁ% ang 6b%??tlgﬁ%?% ES or%”é’\kh&lp R%(Il‘ﬁ&} "FHe dope usually

e use is t anger o so- cal
employed in this operation has in its composmon small particles of heavy metals

such as Pb or Cu. On the other hand, these metals are hazardous to health and
the environment and would be preferably avoided.

In addition to the aforementioned risks, the use of dope entails other operations,
i.e. cleaning and doping of the connectors that have to be carried out in the oilfield

" in often adverse environmental conditions. These undesirable exira tasks are

expensive and time consuming.
Another potential risk in the use of dope is the danger of the so-called
“overdoping”, i.e. the concrete possibility of laying too much dope on the threads of

the connectors which has the consequence that, during make up of the
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' thsepded portions @idhe PiREs 6e@MEBTH et 3P

"overdoping", i.e. the concrete possibility of |aying
too nmuch dope on the threads of the connectors which
whas4bmsconsequence that, during nmake up of tPeT/¥2003/011238
2004/ 033951 PCT/ EP2003/ 011288 2 connector, the excess
of dope cannot be evacuated through the end of the
t hreaded portions of the pipe segnents. The trapped
coHRR At hésecedevel @ppbi ghnndtr be sevaruatddithraugh the end of the
connector, and under circunstances s Ea;Pdgress

P2 capagus develop high
p%gggpen\'}vﬁhmnthk '{rﬁ%l fd"}dﬁﬂger e der UkcARStHes s'ixc‘hhﬁressure is able to

se of the olnt. Once t
pffo@mt;e Mt&ieﬁbﬂm@atmmfetheqnpe segmenta)mgbe tbrfefaeledlpne’tmm and even

hecoriianbe 51 hacle raaikgheb e oLneRd AR 95Riss e connector
|spr{d)*6ln§5} Sffe Gl élﬂﬂtHerblﬁ)E rs%gﬁfeﬂmts sAARE HOERele miididedichlaced.

ndus are known I n . Neverthel ess, such
Skuenah sua‘abelttraahmentiaofmcsolwog\mamhetrm amtdqm of galling in threaded

ooieRoion AR insubhy! ERyRAANTHin JHecBT, B8 ERfELE, such known
s6IB8bES 88 ‘h%t %Iv’ésth€$r6!5llém§@ﬁ§¢tﬁ%sgﬂng Ihegﬁ baltagdedsistance during

portion of Hg his |atter feature being
m%eespaogeraﬁm in et®lhﬁl§bb|ﬁndahtghs§@lﬁ9§@noﬂest%@"$ﬁ p¥susing dry

o5 bl Sl B o s B 1R1ER! 890 necessen

fdregie tieinkpo add slbsiger of theopipparini sliers a)fwawlthdt they are not
| ubricant. A simlar solution, using organic resins

daﬁr&%ﬁt ed over a solid phosphate | ayer is presented in
corr éﬁ‘{“ @TAP%Z? %éclose'g"’@vrﬁé@ o?%détﬂ%%lﬁi%"ﬁ@ 'a Mesin with a

ion profection IS provi i scl osed
displevélmnﬁ pdsticies aofl Splldt hbricinPah emular s9atigssuslog Lrganic resins

di scl h
dgnastaboueT i SPLS ssplgls fafeT ePRSERIs §i US Patent 6.027.145.
I-Wef\}err Mhidkh ?Q)cﬂﬁﬁe%‘@' Ao Bbrrb&iBn GRORREO & prdd’@é@b? tee disclosed

I's not a rocess and al so envi sages
sommanSe&m)lanlsa ’d\l@r WS fPateni 4efR-988 Tpespapt aﬂml@%ta gnethod of

WD 02/ 185 2 uses r

cRgarony Bt T, utR i Brofliss 1hE i REEL P tq pgrform the
a888inblYoPIHCESndctioROthetetorast isuedt amdx;t precdss ambalsoeelnwsages
as a wet coating with a controlled viscosity. 25 The

tireunwpptadcextrawokoaddiag Pd. di scl oses a
f%?ﬁi%g@%t&@?\é\ﬁ@%%l b2 uss%rsloénﬁﬁituré 8€oif Qﬂlﬁﬁégéroéhd additives to

bi't1ng coat
protest ég@nsmahﬂ\@y'ﬁ‘ferefore ohhb cmautmglpnocegssrlasnot dry as such mixture is

i nhibitors. However, such ﬂg r.is applied over the
appjied @ wetgoating with a controlled viscosity.

The PCT application WOA01/16516 discloses a rust-inhibiting coating to protect
the connection against corrosion. This rust-inhibiting coating consists in a layer of
oil containing rust inhibitors. However, such layer is applied over the dry lubricant
coating, and it is necessary to remove it before assembling the connection in the
oilfield, which introduces unwanted extra operation. ‘

Summary of the invention

The main object of this invention is to eliminate the above mentioned drawbacks

by means of a threaded pipe segmeht of definite length having a threaded"
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coating, and it is necessary to renove it before
assenbling the connection in the oilfield, which

WO ndrosisses unwant ed extra operati on. 30 SunmmargT/@pP200bre11238

i nvention The main object of this inventionis to
el imnate the above nenti oned drawbacks by neans of a

R adeMEto 80 A0 PaRes IRbotrobbess W HiGRIgRt make up
pﬁ'gﬁ&ttl‘ég drfd &E’ &lbﬁrréﬁg%cb%lmlﬁ tﬁéWWIBéﬁ%ng\éﬂ (Sf"bnwronmental and

excellent ma properties and corrosion resistance
opierdional Iwnvht@ast coramps odwadqays, crsseinngl opfimaum performance even

R SRR oAb oS ooy SRY o REGL ! Ry sprgposed of
;ﬁpé@é@ﬁ»\@h{sl é‘ébd?@iﬁ@&b'tﬁé‘?)ré’:ferﬂhﬂ/dnﬂbﬁt conposed of 5
pl pe Se nts according to the present invention.

Aossoer obisistcof toe PREERt dn@ntionnize e | AVIde o PRRGRRSIfor surface

L

estadrivtherodbject ofahetdres@itdaeetitionnigaotprovide @ ¢enmeaton cemposed by
a connector conposed by pipe segnents of the

RiB® segments onibe Ettipd@ mQOt'quﬁQ #P6ve nentioned obj ects
'@ﬁéja&{? h?en%h é&t§ BGOSR POy lc?l"\}v@%co'nﬁb c%’ e%\lgéent in view

oW ng esc I on are a | eve accor
dfhibepiotiswimg desmfrntuoonarebachmwxnsaccﬁordungltpetheegment #fvention, by

e L Snah Lo ot B [k LIECELL SOLED o e
c‘[’@hnlal HoficH an 8l st eé&/li%ﬁcalp%ﬂ'éﬂﬂ alt rleé\ét' shhadaded end

st 'the sur ce of the fhrieading has a surface
pastighnisswhich aREast dheriusiagebest ﬂo@emrea@nmlmﬁsdaasmfaﬁe roughness

S5 BB £ S8 B L AR BYed
L'ﬂrﬂ%)‘ﬁ[n Iggér”&f & AKPESTosiON nﬁhlﬁlﬁﬁ? %@atlﬁ@'ahe roBid Adee layelr b@idg covered

i caht coati'ng. According further aspect” of
bym seomaﬂhunrﬁmrnn tayesiobdey wbamrafmtlage overcome by

gt Rt pibnet] o B Befiar LSRR EPdsRte overcome

W hwézarns,g@ﬁa hrseass fdiemakiogea Qhwaa@aeéncsboﬁmraoﬁa metallic pipe for
conprising the steps of: a) Providi ng{hsurfac

exiaptings ndusly edihef heil pq)rpeg%etrﬁiw% Ba@bON@ aFharRsteristics and

é%g@gﬁgm@ggebﬁ% with val ue conprised between 2,0 m

roviding a first uniformlayer of a dry
gpProvidivg surfads toughness{RaY obtrer pipeempigat least near the threaded

portion with value comprised between 2,0 pm and 6,0 pum;
b) Providing a first uniform layer of a dry corrosion inhibiting coating dver theApipe
metal surface at least near the threaded portion;
c) Providing a second uniform layer of dry lubricant coating over the first uniform
layer of coating at least near the threaded portion.
According to a further aspect of the invention the above drawbacks are overcome
by means of a process for making a threaded end portion of a metal pipe for
extraction industry either oil or gas having the above characteristics and
comprising the steps of: | |

a) Providing surface roughness (Ra) of pipe metal at least near the threaded
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25 nmetal surface at | east near the threaded portion;

c) Providing a second uniformlayer of dry |ubricant
waeoaiossysover the first uniform |ayer of coaPCTEPED3/011238

| east near the threaded por4ion. According to a

further aspect of the invention the above drawbacks

are overcone by neans of a process for naking a
pértiopadtrdvaioe cporrised betweem@tGimpame 6,0mum;30

oS ST T S S5, ABHHRR, Lt o

leéQPé'd:H Bﬂsél fu%ﬁﬁaﬁ EI%%SO\/eBQI)\e? PhittalRirflceddt least near the
near readed WO 2004/ 0 5951

th%ﬁd@amahonzss 4 portion with value conprised

t P ; f
Iy s peTegiecL gty e rst Mo oty sthsiarh Hrupifthg SoHling is an
eﬁoxaﬂie%ﬁ?béht%mlﬁé pafldies bihigibadarthickh€Ss 6U®prisde between 10
e netal surface at | east near the threaded

ampe 20iom, prefeérably qumeprisaccbietreendi trand 15tum. first |ayer '
COrr Qs

o S R A TR B 0 ot

| ?iEBH é@éﬁrﬁ%"ﬁ’ﬁ&tﬁb &9 an%érg%@nd"bmﬁé?éﬁﬂ abmixtaref pagidles of solid

etween 10~and 15 pm further preferred
lubribadisirene affwhible is Mnﬁu amh hasteethicknass gamrisast befween 10 and
bubrl cant coating is nade of an inorganic binder and

&My xture of particles of solid 10 lubricants, one

T%nl’é@n d&hqés% Mo¥A rearé@thed plgdl SkgIRsAtsCABPAdSREd h@tb@eaasembled

_ 20 m Thanks to these novel features the pipe
withgutiesnenessifyapsuinaeopreparatiocany the adgitionofioit oregrease.

neceSS| f sy fac :
=53 o A RaE B SR A i g G B g preacing
fd?rﬁ’ferdoﬁy 9he 'cﬁhhbd:ﬁdﬂ of By Se@mets, i BagosElble 1D ﬂrmspmlt and store
by the connection of tube segnﬁnts it is possiple

ther pivep dn thexatfield avithout rinkingjtiettherpipa Isia Pelptegrity Because of
cﬁﬂé@%‘&‘lt ofh LK fFeddist rﬁo&ﬁorﬁqe t |hgsﬁ’1et REhhedtin_g r'l*ﬁé/ connections

Use”0f " Ccor FosT 0 aded portions formng
composed BCpipesdrealbe wittrec eihsd acoomingib tiye jiveetion have the
treated with tr}%g#net hod  accor di r]ggto t he

fues achiantacs WL thekoan ba e e e aifigd Bt spmpving the
cbitobiBh ;ﬂbfechlSh %%r%@%ltﬁcﬁﬂ%é BadFtlBﬁ of & d%‘yréé?é?é on

protection layer and w thout the addition oi |

Agriegetanifeatureoot thetinvestian is tbat theesurfagerfi aidea%t Qﬂﬁa@f the male
o% Smséé frr?é:r%bglts %E)mpogl%tg e tl%feaﬁgg c':Bann%ctlon is treated to obtain a
surface roughness of 2,0 um < Ra < 6,0 pm. This value of the surface finish is
essential for the adhesion of the subsequent coatings. A layer of a dry corrosion
inhibiting coating is deposited over the same pipe metal treated surface. Then, a
layer of dry lubricant coating is deposited over the corrosion inhibiting cdating
layer. Alternatively, a single layer of a dry corrosion inhibiting coating containing a
dispersion of particles of solid lubricant can be applied over the pipe’s treated
surface.

According to other particular embodiments of the invention, the desired metal
surface roughness can be achieved by several methods, such as abrasive

blasting, phosphate coating or other equivalent mechanical or chemical
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or femal e nenbers conposi ng the threaded connection is
treated to obtain a surface roughness of 2,0 pm< Ra

we 284033951 Thi s val ue of the surface finish is PCI/EP2003/011238
essential for the adhesion ®of the subsequent coatings.
A layer of a dry corrosion 25 inhibiting coating is

. deposited over the sane pipe netal treated surface.

prddtdesa layer of dry lubricant coating is deposited
over the corrosion inhibiting coating |ayer.

Briaff deseriptioneofithe slrawiigSe | ayer of a dry corrosion
Trl:ggﬁ]l{egéﬁ%ﬁggﬁﬁ@iwpﬁ Qﬁwggénc?ﬁ)e@ adlo?®f S’cboef‘pﬁafferred hembodlment

can be applied over
th@ﬂe@ﬁ "\hith eayRen Buwagos nobdimiting rakample of thérscope of the present
partl cul ar enmbodi nents of the invention, the desired
invasntien, bgm&%@eofrt!aa@?ﬁe%aexwg Q"E%?]Wi;\%% by sever al

FidGe"998howdCy &?cti%héﬁ%ﬁ alQh?Sé'IBE m@dnﬁéplaatseo@omlammbled
nmec

ot hér equriva ani cal or C em cal

 conpeétiarB 3Ptk thpE/USeddn 3the bil 288 gas @t’ttaﬁi@élé@dustgf c@mprised of two

description of t The present t I
plmSﬁeweaEss%?q%%@g&eg@?mvﬁﬁf‘% 'a Brefgpreldmé?rgoldf)ﬂem |

F@Q@ %%fhovx)%’”é BelisngliWeR dParedlapied astdil of thengrawsatiph ef Fig. 1
the scope of the present 5 invention, by neans of

alon@taalonglll'thm@dlamslfl gures where Figure 1 shovvs a

sec nal view al on 0 nal

FIgees RS o8 Sriuertn ot ik BERICR, agter Siaid i the suface near

th83RreMin6t & Pibd Actottinyg t6 t@iriveationf two pipe :
segnents according to the invent

i o S L0 Mt DUEDL) 00 LSS 2 S Boo noar

th%;%\',:é&gﬂ& orilag'pgd Oggc&dh'gfﬂi hﬁ%lﬁ‘@ntleﬁllﬁ  art laftBfriati%e embodiment

d view In greater scale of
addirdipgtbalke imeationt he t hreading of a pipe according to

Fltgg?%:anl\é?gtcgggrg% gglra%vgng ioR ﬁ)é sggpm‘,g%gtged V'agv%iunc%on of make
uR) %&Q{jb ntgc\ﬁi 5?7%0? gloﬂﬁ's?%r%é&tl@ﬁ A owhhiBR i$ BYRIposed of piges according

erna ment 15 according to the invention;
toRihguneeritidns winede agaa(memfrewmsm makediP erdd@oul der

F@?J;'qg ¥ ascqaﬁér(lfa?ﬁ: B)'ﬁﬁ‘e gﬁﬂﬁ ogusg‘énpose ?%Se %)écé ?ﬁncf,t%rn of make

uﬁﬁ)‘?@éﬁi{gﬁ?&%é he bn¥ediridoRonnbBeEich E}O\%uohprsesenmlsedeof pipes

according to the mventlon where 100% represents the make up torque.

Description of the preferred embodiments of the invention

With reference to the mentioned figures, a pipe according to the present invention
will be now described by way of non-limiting example.

The connection comprises a tube acting as a male component 1, the so-called
“pin”, provided with an external frusto-conical surface with threading in the end
portion, and a female component 2, the so-called “box”, provided with an internal
corresponding frusto-conical threaded surface provided in the end poﬁion of the
box, which generally corresponds to a pipe or a connection slee\)e. The male
component 1 has external threads 3 and the female component 2 has internal
threads 4. The enlargement of the threaded portion 5 of the pipe 1 is shown in Fig.

2, where there is provided a protective layer 6 on the surface of the thread.



10

15

20

25

30

Figure 6 is a diagram of the variation of shoul der
torque as a function of make 20 up/break out cycles

wo oso4@3®econd connection B, which is conpri sedrOf/EpPiop®611238
according to the invention,6 where 100% represents the
make up torque. Description of the preferred
enbodi nents of the invention Wth reference to the

THetireaded ;fdrt]@lme:ﬁ the fﬂ;rpaeaccmnpdnag Eocamaapeeam&rfectly similar
invention wll be now descri

ShaoR.0T IhFEn G BRERPNIIO NG EOBSRYR YL FrEchf PPaReCtgd fo a male

the so-call ed
CQW gr ow%ggmvmrf?ﬁ%gﬁggﬁ\?%rﬁkr f rust o- coni cal
A snadrafieationtdf the ceatiasgidmot the m’otbctlpeﬁayefrﬁ isaglapwen in flgure 3in
f emal e copponent

i,ded
whigh; & SpERIC SL&E@P%@HBRE‘?%R%?QJL‘{ ue. SAmpsieBl HekiEen 2 &hd 6 um.
is g@&éﬁ%ﬁltﬂéoﬂ%gﬁd&d EHHQ% eﬂdfn@f”léyé?n? o3 éJi?OS|6’r9>inh|M|h§hcoat|ng,
correspon pe ‘or a connection

wﬁbﬁ@ﬁom{;’p‘heedmf an Cé(iboxy mpsmemﬂntamimgaoaafwes whZntibdepasited on the

and the fe t t h ds, 4.
ol R grodlig i b Yo o
Zrln 'I" S’F%V%W? hdk & 'tl@ knefss Pﬁﬁﬁé‘ed $0 I%G\Q(ﬂﬁﬁ A second layer 8

ve Iayer on t sur ace of the thread. WO

oﬂd)@%ﬁﬂ@ﬁlcdaﬁﬂigﬁm&m&smsﬁsecs off Iaenb«bnrea@fehﬂoﬁo raridoather solid

of the fenal e conponent

(ubFies dn A INGEAIG PIRRRS 40 Rass INeknsRsraiepl T gbr 2o um, is
?pﬂ)%ltgraoﬁz%?ﬁée %ﬁg%ge %ﬁ;ﬂ%ﬁé; éjr}??ﬂ%gg{hﬁé(ﬁ] i |B?f||r11§egoéﬂ* ifd' 7. The dry

ccﬂfﬂmﬂrthlmﬁn@toahmg mcmnebe B\bpllé@jbyrspﬁaylsg,stbrmhlngn dipping or any
gure 3

o ot R RS S0 BRI 9 i
céé’tﬁl [ §reRdss apHitd s s \Aﬁ'afyirfgﬁbrhé’ﬁf 8, dippind OF ¥l Gther method in

b|t|ng coati ng, I's conprlsed of an epoxy
whiehi ﬂnecomtmgwtm@mmm can s oonimiladsodep ke tdsy erasien inhibiting

t.al, surface. Advantageously these
?ﬁ& @‘"gﬁ@ ﬂ'ade of 99% pure Zn. This layer 7 has a
Ahmh%krlﬁéﬁar@‘d R LRLIDE tavaBodikteranst #e pl‘éseﬁt Slwzmwn is shown in
layer 8 10 of dry lubricant coatin

figwrept incwhichs the taver of é%ﬁomgn a?mg@iﬂﬁ @Pa%g |7oand the layer of dry

Ao 5 A BT B KR comoind

it driee ey S @fr@gi corrosion hhhlbrtmg: tcaatlmgg WhchHuasjraydlspersmn of
corrosion jnhibiting

| . oat | appl
pa@p@s. g sl gt TRBoIIgSesoal o AGST hat ryalup comprised
g
ercéﬁcg @n?ng o@t ;I'hg I@kéc}anﬁbrg%grrg loﬁgﬁgl'bﬂl f%byaih;ﬁg?cdi'ﬂé( ning the
dhbéﬁd‘bm@f shrfieles gofosolrhyulwicaet caet beobppiled by spraying, brushing,
dipping or any other method in which the coating thickness can be controlled.
Results of tests made on two different examples of pipe connections composed of

pipes made according.to the invention are given hereafter.

“a) Connection A has an external diameter of the pipe of 139,70 mm and is of the

type commercially known as “Premium connection” with metal-to-metal seal and
torque shoulder.
Surface preparation: Sand blasting, Ra= 3,60 um.

The dry corrosion inhibiting coating 7 is a Zn-containing epoxy resin, and the
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whi ch the coating thickness can be controlled once the

dry corrosion inhibiting coating 7 is fully dried.
wa\eaiioaspreferred al ternative enbodi nent of tPET/EP2003/011238

present invention is showmn1n figure 4 in which, the

| ayer of dry corrosion inhibiting coating 7 and the

| ayer of dry .20 lubricant coating 8 of the enbodi nent
digf lubrigant3cquiting 8uis| gordiessed b dnanergamid bireteri witto Mo, and solid

| ayer 9 of dry corrosion inhibiting coating which has
lugrigartSer si on of particles of solid |ubricant. The

ThBEIRS 1 ek ook i kel s AP B yapBcion o

ayer of corrosion inhibitin
galbtag iaf@rosmﬂfabnsbmg ouheandiitb@dosjuertuat graphs cainsls’tl'tgac frlctlon factor

bri ant can appl i ed by spr , b hi ng,
e‘é@“@i‘i'(ﬁbﬁ ?e%ﬁ?“?ﬁ(ﬁ%'ﬂt ﬁgt Ihod i ¥ V\AE])I ?%I tn%e c:)gfi Ingg
Int mlscbé‘ﬁsceﬂ%rh% Qi‘)@hréﬁ }e%ﬁlt tiastels iPho tRMiny ﬁ@lﬂﬁaerh seal nor

wo different exanpl es pi pe connections conposed o
onutlpreadremietr@c@mmchgnmdtmyeryrﬁtehhel ake e Rehasipur. These results

BT ST A5 AR e, (BB ] souir

tdfeN | as thér mbhight cmbgomor Whé hmart poiritotoTeioatact emle female
and 30 torque shoul der urface preparation: Sand

showder, ggmpaged withdhgdetatmakgryp B@MeiHi on i nhi biting

of 3 et e BB MBI o 8500 B o of o

tyPel @omrmab@awi kabwanas riBregaioine cobnneletionii with mal-’anmetal seal and
solid br| cants. The nunber of make up and break out

trgee §|§°H‘ and cl eaning and inspection for galling

e -turn graphs and
S?ﬁ%@%lp?@é@?aﬁé H&‘BI&E;%HQ Fgat?%gq'ﬂﬁ've beeg cgrri ed
Thﬁtdryldormblcm mihlitﬁtmg esttingd@vie sgZnesondainingsepdxyt fesin, and the dry
there is no galling neither. on seal npor n thre nd .
Iubeatb Ratng o HLePTRPGRAY) & abiBorgRE hindinuiheifos:"Snd solid
I@F'%a/ﬁtsr esults correspond to the graph curve of Fig.

ere the curve represent the shoul der torque,
Theeunber ofomake upeaed duegk but cydies imle, pod mieardng and inspection

5% P T 00t BB BB g fecr
edél@ﬁﬁéﬁha?é bbaﬁ dRirfkéd 60t.88, 90 nm and is of the type

comrer ci a nown as "Prem um connection” w th
Imthisicase- t@@{saha\@gwearﬁs result that there is no galling neither on seal nor
on thread and the connection had a very stable make up behaviour.
These results correspond to the graph curve of Fig. 6 which is similar to that of
Fig. 5.
The surface treatment of the invention can be applied to every type of thread and
every type of joint either having a cylindrical or frusto-conical shape of the
envelépe of the peaks of the thread or a combination of both. .
The connection of the present invention can be applied to every type of
connection,. particularly either in cases when the female member is formed at an
end portion of a pipe or when a sleeve with two female members at both ends to
join two male pipes is used. |

From what has been described it is apparent that the invention achieves all



torque shoul der. Surface preparation: Sand bl asti ng,
Ra = 3,90 m 15 The dry corrosion inhibiting coating 7
WO 300a/0Z395Cont ai ni ng epoxy resin, and the dry PObEPAs011238
coating 8 is conposed of ar8inorganic binder with MS2
and solid lubricants. The nunber of make up and break
out cycles is 10, and cl eaning and inspection for
il e ak out, and the torque-turn
ﬂgﬁ%%ﬁggéﬁﬁhfﬁg fr?ggﬁﬁn factor 20 eval uation have
been carried out. In this case, tests have given as
result that there is no galling neither on seal nor
on thread and the connection had a very stabl e nake up
behavi our. These results correspond to the graph curve
of Fig. 6 which is simlar to that of Fig. 5 25 The
surface treatnent of the invention can be applied to
every type of thread and every type of joint either
having a cylindrical or frusto-conical shape of the
envel ope of the peaks of the thread or a conbination
of both. The connection of the present invention can
be applied to every type of connection,. particularly
either in cases when the female nenber is formed at an
30. end portion of a pipe or when a sleeve with two
femal e menbers at both ends to join two nmale pipes is
used. From what has been described it is apparent that
the invention achieves all WO 2004/ 033951
PCT/ EP2003/ 011238 8 the objects set in the preanble.
WO 2004/ 033951 PCT/ EP2003/ 011238 9 CLAIMS 1. A pipe
segnent (1) of definite length for oil extraction
industry, having a central portion with a
substantially cylindrical wall and at |east a threaded
end portion (3,4), characterised in that at |east the
surface of the threaded end portion (3,4) 5 has a
surface roughness (Ra) conprised between 2,0 mand 6,0
gm said surface being covered by a first uniform
| ayer (7) of a dry corrosion inhibiting
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coating and said first layer (7) being covered by a
second uniformlayer (8) of dry Ilubricant coating. 2.
WO 200h@3Pspe segnent according to claiml, whereBCTVEPI063/011238
first layer (7) is made of 910 an epoxy resin
contai ning particles of Zn. 3. - The pi pe segnent
-according to claim2, wherein the first layer (7) has
ChAIWMBI ckness conpri sed between 10 and 20 m 4. - The

1Fhipine eigmicet PG desharSniitrihiliobinction kst Raving a central

p&?tRSh“\é{ﬁ 0.{ sﬁgéfain%g? cgflncﬁiﬂ(?'l @vélyghﬂcﬂgfe%ist %nﬁ\réédé!ﬁ“e?l'al portion

enum , e segnent
((hé);mha‘ararcgemsectirathatzlat Iaasir thiensurfeces of thel thragded (e8)d partion (3,4)
t hi ckness b tvveeleo and 2

h% chaHIBEE COMENASSS AREY Somprisepnbetiesn 2 Hihrahelc§.0 Hm, said

0
W%&Hﬁ:ewé’red b @nglhfta%%lgjgpgléﬁ é’cf‘fal mqfw\@éj@? n|nh|b|t|ng

ceating) amnl eatdiefiﬂ’sélayem?) beingi mveodd byla segarchunitoroelayge (8) of dry
IL\%H pi pe segment according to claimé6 or 7, :
E?réii(f?alt'ﬂg pipe is threaded as a male nenber of a

2.09'111’\%%\5;\2@%9 1ent adeBrdih§ %o TRAFENI wREEH @Hé‘ﬁrstt Q’a)@ra('?ms@made of
or 7 erelntheppelsthread’ed as a 25 fenmale "

amepbuy resin gootaimogtnasiicles of Zn. A pi pe segnent (1, 2) of

1d ﬁgt@‘l?ltrri}e l eﬂnﬂ%hefﬁo%%?ﬂh&'gﬁ Jﬁ ?(%"ﬂaf\,ﬁg‘ﬁ@ﬁ tll}%n@rghllq\yqr ) has a

tkﬁdﬂde@grcbﬁﬁins%lﬂet@eenato arRP30 pn.t hreaded end porti on
(3,4), characterised in that at | east the surface of

4thd hemleadseanmm acpordingio ¢lajm)1, wdherainsthefsasend layer (8) is made

of 8 MR S & s0Rfcd S BRI s S SORT PPl of which is

rr(o%)bdéfnum grsmpmué osi on inhi bi ti ng coati ng cont ai ni ng
a dispersion of particles of solid |ubricant.

5pi-phes BipeesrINmerbAesadiNgotoct ainmnds avheraisy tlﬂaqseecmd Iayer (8) has a

th&r}e%@elhﬁe\é 992} %2 4/ 033951 PCT/ EP2003/011238 10
on &7 51 ontor particles of nolybdenum

6dJ—SITHeDﬂ51pd€segh?ent/édcbhﬁﬁg|@@l clifet | whéteirt egidothreadediand portlon is
extraction mdustmﬁmade of male and femal e threaded

ohsqnicaiifaisio-gphicahanyelapRt f emal e t hreads
7" ESRRCHbY HeymIM I RbRIIAY to claim 1, wherein said threaded end portion is

of cylindrical envelope.

8. — The pipe segment according to claim 6 or 7, wherein the pipe is threaded as a
male member of a connection.

9. — The pipe segment according to claim 6 or 7, wherein the pipe is threaded asa
female member of a connection.

10. — A pipe segment (1, 2) of definite length for the oil or gas extraction industry,
with a central portion with a substantially cylindrical wall and at least a threaded
end portion (3,4), characterised in that at least the surface of the threaded end
portion (3,4) has a surface roughness (Ra) comprised between 2,0 um and 6,0
um, said surface being covered by a first uniform layer (9) of a dry corrosion
inhibiting coating containing a dispersion of particles of solid lubricant.

11. The pipe segment according to claim 10, wherein the uniform layer (9)
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| east one of the pipe nenbers has a threaded portion
wth the features of any 5 preceding claim 13. A
w@r@ames®st o make a threaded end portion of a neCEEP2003/011238
pipe for oil extraction influstry with the
characteristics according to any of clains 1 to 11,
conprising the steps of: a) Providing surface
cobatairig sitsdreibn @ff paltizigs pemoBbaknai disalphidesar t he

18, AR PIag LT ol a5 ggggﬁrgpﬁﬁrh TlyREY g Of Ry fnd femae
tﬁ’regp 3:9%% Qf\b%e‘ré‘%ﬂ tﬁ Jﬁgleoffﬁéadg‘?espg@ﬁl%ly, wherein at

sur east near t portion
least\ord of thee mmémbmrsdnas bayneeaded) poftiaiy withuthei teatures of any

coat over the first wuniformlayer (7) of corrosion
pir?ﬁﬁdéngﬂ?@“coatl ng at |east near the threaded portion.

1%5 Alérocesg hs rlgél@ 59(ﬁréé€ie@19§f% doktiresns (ﬂn@t@ﬂlcgﬂbé if@Noi extraction
u

for oil or gas extraction industry
mdusthrytwm tiven chatastaristice acaerdingiiongny of slejmaf! to1 i, rﬁé)rnprlsmg the
s& %f conprising the steps of: a) Providing surface
ness (Ra) of the pipe netal at |east near the

a‘)h’r@@iéiﬁib sﬂﬁééé BLgMrielRs (Ral ©f eRapipe atkthleateast Aedr fime threaded
roviding a first uniformlayer (9)

mi‘tlcm Mh V@bJer O@hDﬁS&?thM’Q&m%,Odﬁataﬂdg 6brMai ning  a

SIRSEER G5 PRELESRe2E: SEbisly' S f uifho Beiing over the

rﬁé’t%ﬂ 's@r*ﬁacelét leastﬂi@rﬁh@@ﬁ%&daawr@bmg to claim13 or
wherein the surface roughness of the netal

q)s#’midlrweaj segondruniiove layestBhef Q@/ h:@rlcanfrﬁeawﬁ%c%/ﬁ the first
Lﬁ%if‘éﬁhﬂé%% (t7? &ak&lr& %ﬁ Irﬂ{lblglﬁg cﬁgﬁﬁg ﬁf‘ !aef/ag‘g %%lr ‘E;hggtggeladed ortion.
1at. phDE® o cedsapanake at theeatzidaénd portfomcef a metallic pipe for oil or gas
extraction indusiry with the characteristics according to any of claims 1 to 11,
comprising the steps of:

a) Providing surface roughness (Ra) of the pipe metal at least near the threaded
portion with value comprised between 2,0 um and 6,0 um;

b) Providing a first uniform layer (9) of a dry corrosion inhibiting coating containing
a dispersion of particles of solid lubricant over the pipe metal surface at least near
the threaded portion.

15. — The process according to claim 13 or 14, wherein the surface roughness
(Ra) of the metal is achieved by abrasive blasting.

16. — The process according to claim 13 or 14, wherein the surface roughness
(Ra) of the metal is achieved by depositing a phosphate layer on the metal

surface.



