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#Rined tQ dofm n SUCh i SEIRI APereag

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

invention relates to a threaded pipe, particularly
adapted for formng a threaded joint to join pipe
wognwers®si nto strings used in the oil and ga®cr/EP2003/011238
extraction 5 industry, provided with a surface
protection of the threaded portion to increase its
corrosion and galling resistance Eropertles Mor-eover,
Fﬁ@%ﬁ%@rﬁ"’ﬁﬁg’ ﬁ&ﬁ*FA@EJ@W BTprocess for making
trRehAical fidld ace protection of the threaded pipe to
increase corrgsion and galling resistance thereof. )
dhatrsesnt iyengien ralatesio pHbresdedinipel Particulalystaptad for forming a

Riregdé s RiktGoYSA Pisd %@menﬂal.ﬁt@sstﬁﬁg@ugé@meﬂ‘hbrtﬁﬂar{oe@&t Extraction
joined to formsuch a string to reach t depth in

Wﬂuéﬁyt prayvideg vdthha sugiace asoteist&wﬂ/@ﬁrtar%desaﬂr@w fgrincrease its

tcbfrbg.oﬁxarﬁ@cgalmrg réfik@nB&t prapbies. tms:@aveﬂeth%egkésbﬁfs invention

radual | y case the well internally, urlng '
gto a\/\Hm@F’rS$ ?rdE?'F'BQ AR Ay eYTaps: Riotectiop pfdke thrﬂgded pipe to
m@@dé Sfhrdsit] A8 ghllihd) Residthhce théRedince the desired . .
depth is reached, there is placed a string of netallic
@—g@ﬁf&‘—ﬂ-’aller di ameter, the so-called tubing, to
! e bIfRIGEAR 9 46mor] p@@t.@b td 148 Peeta® pipesOoft dBredefined length,
surface. Both casi ng and tUb“HEGSt” n are forned

q%)élétﬁéq/hl% tppde are cfnl or gas
&@g@&d@bq&m@ﬁﬁ%@r exkHdtieg. assenbl i ng oper ati on a : :
i s the occurrenc
T &bicinn Bt arinde fpiEE b Grogualy fisehP el inghgl. during it
Q)Qﬂh@,CtWhld:Hi is pedonmad withanétallie tubes, Ut$1§ @Qéileﬂrcwr@%ﬁthe well.
srfage of, the t hreads of, le and f _
gﬁ? ﬁfz gslred | ?ﬂtg\}ﬁ rea lﬁge df)g)? qdo?] sérfn(_ll HL metallic pipes of
carail Iect.gnamewol mmgscgablledngub"ﬁlge thopsurtp udthé ygaseous or liquid
Q I t era n osit | .
TR to) e RREabythering 4n, bl SEBSR v fPtmag of pipe
tsegmentse whithnalre jbined ¢ogether usirey mrémmctcbs heal t h
nt and vvou

B e e e

tisreadé add pthasreugfiakcss of ther pipee meslidimgscontactelt i cemmiongpractice to
g o%%@ %%r&g?% Qﬁ tkgeo Qﬂﬁgée%’rsthg qﬁrteala"él\fﬁ nllaQe %?\d Cfgrrn gements to

€rse envli ronmen
ca@h@lvelaomake Tipexperativtesfi the lzoenestbrsaavaidikg gatlieg. The dope usually

%@ﬁ&?édvl tﬂ@do érgﬁoncﬂgsc' Lfmtgt%ﬁnﬁ)g)s%ﬂt Er% II Hﬁ;ﬁgsi &l ﬁa(\%-metals :

he u dope anget e SO-ca
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 extra 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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"overdoping", i.e. the concrete possibility of |aying

too nmuch dope on the threads of the connectors which

has the consequence that, during nake up of the ~Il~I~

HLL TTH TH H P e rrrl ~i~ *166166* - *@0002*
W020Q0439883951 PCT/ EP2003/ 011238 2 connect OrecT/EPi6v3/011238
excess of dope cannot be evacuated through the end of

the threaded portions of the pipe segments. The

trapped dope can thus develop high pressure with
caRNeCiPNcbe opxcespdPfuders cenpetibet am@t%éfrr%giés@er%nd of the

 tredBb pBHlonQro‘P%SIp@%Héhtgeﬁ% ﬂ‘ﬁb hNd&e &5}? trﬂlso@evelop high

segnents I-n the thread ortion an even 5 t
OEgSsHpS Within ﬁwﬁé:qmae@to HNgr Girgaimstances S@ﬁbé’r?ﬁ%e is able to

Ip?d"duc% Gii&st déf&%éii%ﬁ'@ﬁ%@{)lﬁe's% RientORARE ttﬁfaé@éd Fﬁﬂloﬁ%d even

e segmsnts and eeve nust be rep aced

e, eoliapse ! o male mamAat el t‘f’%dO'@,toQﬂCﬁéh'ﬁé??ﬂ%Fc’t’f?e the connector
N AP \FIGePEffé@ivei i the pfd?a" SafIRshts @A/ R ﬂ"é’élée\fé)ﬁ'\utshse fdglaced.

i ndustry are known in the art. Neverthel ess, such

Geyarel syspae itieatments Tabsolno,mainie the prablarR Afroalifgnin threaded

2DAHELDS Trdhe qswnl inungmr %?é fkhawe.eindsh@ a1l ﬂ@véfﬁ%ﬂ’eéép such known
operation in the oil field gh corr

ﬁé&ﬂ'?ﬂ‘ﬁﬁ@é‘%?o% ithgyPepbjems eéPPWg%SSHHns hish g7ingeegistance during

RR4Kd QP %erbh@n i RES oilt 1 hid thgj’h terbsioe rbglbﬁmce by using dry
necessary for the transport and s

tora t he
RaGaano dnadrepded PPRER O berigkes. dadate feelsrpufa necessary
4ord #e 2rhhsPbi Chith @forageairhefe ?fpe@,om_t soeh u wdySttg taey are not
resin wth a 15 dispersion of particles of solid

IC{%FEIQ%’M "A simlar solution, using organic resins

deposatbAd sz 0ddishehas pleic] |dﬂy<§tfat|h§ @iliefgnbeeesim with a
US Pat ent ocurrent S

&ﬁﬂ%%‘PBrPfrﬁ%?‘éE?u gﬁ°|'$‘é§&ﬂ“&gﬁ Ry ?fm‘eo Eﬂ%|q§ggjopganlc resins

dpakitan %veSlaﬁbe&f |phos;§t’€£ﬁe Uaydtatse Dtesénféﬂ21n98|$ aeent N@.027.145..
i scl ose COrrosi on

t{eEriaIas SOREmAS, PAE RSP MBI b Pigyideppy the disclosed
pidtoNg) Sheilaly, asecuBl Pateint t41692.088 edddsonot tisefoskoaemethod of

R bededloh, SARERRUAE, Ab3rE N RLERe 11 ta pegfo e
\Méseaybl;BSQ&eumeatlmn gthareforef it &5 hot 4 ldrc bevess and also envisages
JaE R Seel P BB Jich mixcure i s appl i ed

deheaP GatapplieatiomM@ 02/18522 oseoh Insigture sttaik thigkener and additives to
protect against galling. Therefore, the coating process is not dry as such mixture is
applied as a wet coating with a controlled viscosity.

The PCT application WOAQ01/16516 discloses a rust-inhibiting coatmg to protect
‘the connection against corrosion. This rust-inhibiting coating consists in a layer of
il 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
oilfieid, which introduces unwanted extra operation. '

Summary of the invention

The main object of this invention is to eliminate the abbve mentioned drawbacks
by means of a threaded pipe segmeht of definite length having a threaded-



25. The PCT application WOAO1/ 16516 di scl oses a
rust-inhibiting coating to protect the connection
agai nst corrosion. This rust-inhibiting coating
consists in a layer of o0il containing rust
werdop#/a3gss. However, such layer is applied owarmimesniizss
dry lubricant coating, and3it is necessary to renove
it before assenbling the connection in the oilfield,

b1%iBn] HdaBRC &3 fHH\VIVafPﬁé‘éHe%ixﬁ&ﬁ‘tsoﬂﬁr ?i{eb@nwﬁo eXHATGH: Ymake up
of the invention The main object of I's invention Is
t BroPertifsaideCersiaih FREStARGR Wdh'ectha videRidrBOE 19§ enwmfynental and
ObpératiGhAaRditBhe LoRRHGR Howdbiafe ! dduit &
Dl R AP P SoRTAER Howbiaf sl (R ‘J?” Rifofiflaice even
Bl BRVerd FBPMPIRG cadcdisgesembling sipepatisas, ofvthe homt composed ‘of
eﬁ@@'ée@ﬁkn@#&o@ngﬁﬁ%r&h&ﬁ ifhti6R!  0Si on resi stance

w.thin the wi dest range of environnental and

opapther d}%ﬁct cIntha iPBRRENE dRMetionoikadRyRsoVide sarpirgess for surface

OftbAtiAdRAL Bﬁfﬁr@éd’é@i%l@ﬂse& plﬁé %Séméﬁt‘é%"f e Hpe ‘?ﬂ@r\tio‘ﬁ@d %@ve
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d| sassenbl i ng operations of e joint conposed

pi ﬁtea%%aﬁfe?ﬁlgctéﬁém rasgnt E‘V?h@"pllsé@ @mwde]ea@nn@ﬁor composed by
Aﬁ@b@@n@hlsﬁ@ftth@fabb@n@rﬁéﬁ@& tjpavention is to provide

ess for surface treatnment of threaded portiaons
a@e\'% sanuaned ghiectseand, ptherewhichrvdll bgspme. Mot evident in view

aaﬂtﬁéefoli@\blngcﬁeéﬁlpﬁé}? aPé QeRRVed NYRBIIAG tb 9thé Q)r@ééﬁ( liglntion, by
a _connect or._conposed (X‘ﬁ pi pe segments of

BGRB8 oL A SEOSR! AfrbRdSnash fe GimeTasHien nws@m which has a -

aﬁéhtﬂil ftﬁi’rﬁoﬁl\mnﬁha Wubbtahﬁél%ylﬂ%h@aﬁ)ébﬂ%HH éﬂ“le‘é‘s.?‘ﬂ thedaded end-
t he escrjption are achi eved, accordin

¢ Rt BF‘e@eW%I ﬂn‘?fe’ﬁ??to Wacﬁe‘éfn@eow epding, bas & %%?C%f oughness

da-’ka)rdohﬁ)rised Bebwddi 2,0 dm exlr 80t ik Nsdid Q@'ﬁééé’ beMQ 'c'él?er'éasby a first
entral gortlon with a substanti al i ndri cal

P TOTHaY o Ot LS o Op andamB NG @Bt TsopRd sWd firt laysr ing covered
Is@atsebb@d anifcfraﬂay@foftd??iddaiesmdddwn@as a surface
g‘gga t fuétgaﬁ conpri sed between 2,0 m and 6,
sArPrenera GfUHBrhgsrest of the hyentian ﬁhétabouﬁ%wh?%érﬁ overcome
Oby anéHng 6f0d pPsdeRs fbﬂh‘lékirtgl 8dhfeaabd RedassHiSRIA o hfe‘@dlhc pipe for
%t?r bei nrgj cover % ig a second. , uni form | ayer of dr

39R: TRYEKY ngtheAc el BF RPS &1aYingy thee?d %@pé@@rﬂens ics and

tb@mpnsm@trimepﬁef above drawbacks are overcone by
d port

ne of,. a cess g threaded en i0
of Prrdeid Sefahe 58u9 TiesS 25 a0t b AoiALELIERS: ararifBy threaded
oi | p@m@mnmwue @omﬁs@@auﬁve%maz egheah$ 6,0 amnd |
CEWI si.n e, st %J
rovidin irst uniform layer of a dry corrosion inhibiting coatmg over the plpe _
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 port|on _
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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a).' Provi di ng surface roughness (Ra) of the pipe netal

‘at least near the threaded portion with value

conpri sed between 2,0 mand 6,0 m b) Providing a

first uniformlayer of a dry corrosion inhibiting
voahoagssyer the pipe 25 netal surface at | eastem6dkhii23s
the threaded portion; c) Previding a second uniform

| ayer of dry lubricant coating over the first uniform
Iayer of coating at |east near the threaded portion.

ROET VY valye gomprisad Pebgascs 0am aRe 6.6wskt i on t he
@?WSVl%@V@ﬂl“slf%n%@n et 6P BEd Q‘)brrﬁ?@ﬂsinﬁﬁltlﬁlgRfo%gﬁééontamlng a

g? hreaded "end portion of a neta
@hﬁp@ﬁ'% %W luRbeRntRarislen ever. thginipe me@%l§tﬁave g leastnear the

IR¥BegRBRRAL €ristics and  conprising the steps of: a)
Provi di ng surface rog@ghness (Ra) of pipe netal at

e asprefastad emeodimeanh.dBe fingh lageupiodygprrosion inhibiting coating is an
%ﬁ?@@r@%&@é%paﬂlc%@rdﬂmam hBs ‘éethiéﬁnmm&%d between 10
between 2,0 mand 6,0, m b) Provi a first uniform
|2gded0 wh. Brefirably sopsised hehM(me 10 ﬁgdgéatm f.ng containing -
In éj'fﬁﬁﬁérsb%ﬁe bd Sé?Jnl'J(?(ii itrdB |73k ﬁ\ﬁéﬁfld}Leﬂ;\eo¥%ﬁ orld"fyer of dry
pi pe net al sur ace at. least near t
perricaphcodingris angstecplean Ewreanio dindenend ehaixtiresif pagipdes of solid
Hiorats: @b AT viicl RIVBISE 1A 1R824 iflBkricts om #RAN behdr10 and
containing particles of "Zn an athic ness
&Z&phi sed between 10 and 20 m preferably conprised '
' f f

F‘ESQ? HisRioy Bt e ptfs SEAmBRE ol Riapfb B b BRkembied

cmtmuhgwa recessity offsusiace rmmatlcm @1 thaeaddalna of oitiox graase.

ShBEG Y ArRent Bbpthos il U gl MR gl 55 4 veacng
rfwmdahxéhcf sonnraiionrftdbe fsegmeants it isepqsisiide de gimpapart and store.

- 3hE ﬁ:‘dz@ﬁﬁ &k Bﬁeﬁl}ewﬂﬁéﬁrﬁgkﬁ% th‘éi {HeoMped E%er{ﬁ%fﬁﬁéér)fy Bbcause of

surrt ace aration or he "addi t1 on of oil
Wff@§!°ﬁg°@rtge| tbfﬁad@anpovél@a{s i fﬁgalnanwedpgnnﬁsaﬂ%%. The connections

| dorddisk@ by ﬁ)fé@é $re@fecPwith rtﬁ@%&ﬁod Ja%c&%fr@eﬁ) ﬁ’ﬁé H?@ntlon have the

connection t ube segnents, It OSSI

tfwafﬂerp%ﬂvlanéﬁw thebthey cannke eﬁmblpﬂ it fe enlﬂqw wtaout removing the
Wotrfdgish pro@klioidiayBAhnd ARth8itRS aldaﬁ.ento'f1 8il br prdRari ty

because of . corragsion on the threaded portions formn

e INRRAIREEL {93 ofFhe inveAFieR £ @ﬁ&thecwf?egea o jpast gaa of the male
trehrie WhdéMbéldecdmpdsify aRE qmaaaedtcsbrﬁwesudmv@ febfA to obtain a

have t he
surface roughness of 2,0 um <-Ra < 6,0 -pm. This value of the surface finish is
essential for the adhesion of the-subseq"uent_ coatings. A layer of a dry corrosion
inhibiting coating is deposited over the same pipe metal treated surface. Then, a
,Iayer- 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



further advantage that they can be assenbled in the
oilfield wthout renoving the 20 corrosion protection

| ayer and without the addition of oil or grease. An

i mportant feature of the invention is that the surface
wo Av4/d3emst one of the nmale or femal e menbergcr/er2003/011238
conposi ng the threaded connéction is treated to obtain

a surface roughness of 2,0 m< Ra < 6,0 m This.

value of the surface finish is essential for the

~ Bieessen of the subsequent coatings. A layer of a dry

Bﬂéfé’%cﬂ&&%f;{‘jg'&é\khﬂg coating is deposited over the
prpe reated surface. Then, a |layer of dry
Thepresent inveatiomyill ke geydisscdeed aesoreing te ¢ profgrers embodiment
Hgﬁéé?' GVPR:H i§ ?We‘nrﬂ/ whR¥EhonArktfioN Gtk bf tie Sédpé & the present

ayer corrosion inhibiting coating containing
mvedn@péwsn@anmftbgﬁwwwmg E@rea Whebe i cant can be
BRIk efj SPUGE HhSbRE' Siely 8RIGda B Pft@&ﬁal 3RisAC @hdh&bmbled

to other particular enbodi nents of the invention, the

* gerneciign mithe type wspd detheqiaitbgas estrRaiondediistvegrgrised of two
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- Figre gf shayrs an qnéargewr?“bgﬁ Wte imgreater e

PREI 'rnéFEéQé’éB?dmé%Ehearﬁvé\hfo@rS'Ve bl asti ng, phosphate
ating or other equival ent mechanical or chenic

WO
,frnw @3swas PEPLimE) iEMO2h 2R gnlasged detailefdhe °BPP%$“°" of Fig. 1

gmrd Bhh@iki9dl dxie drawi ngs The present invention wll
be now descri bed according to a referred er’oé)glr nent

@?aﬂﬂfaé:e near

@rﬁe theadii@Bea Blpel R oRIIRF W the ifvdritivant i on, by means of
he acconpanyi ng figures where Figure 1 sh

: §4ﬂ}{r¢ dnsihows an e@nqugad é('qvb%?tqf‘d?‘h greater Y\ézﬂfa the surface near:

#5S HFBh@Ag F U PR h&drdihg t6ahé YRRentiBAdni dh hitemative @nfbodiment.
gas extraction industry conprised of two pipe

ssgprdinadtobe BVt o the invention : Figure 2 shows a
Fosure @& a \digyranl oﬁfheeVértﬂ’crgﬂbed@{leldeer)rddeeas: enﬂmacﬂicbrobf make

f F | _
Stntedplinileegn arahwoBnee afcharticn i Gpraapdid §dipgs according
Qé thd iAGertion Aterd €00% réheséhrsaael rnm;(eojp rqiepe

 HiGP Natfedih Y L RN, B aBAE b moke

tdwbr’ébk eadi dyglesf for @l feeond amndiedtiprt @, t Which nigeadrpriseidnof pipes
%g o natwe\llneve% 10N, wheret1 00% rSep%:sCeonr’céj 't negmgge EIE ?orque,

Descri tron of the preferred embodiments of the invention

With reference to the mentioned figures, a pipe accordrng to the present invention
will be now described by way of non- Irmltrng 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-conicalvthreaded surface provided in the end portion of the

- box, which generally corresponds to a pipe or a connection sleeve. The male

component 1 has external threads 3 and the female compenent 2 has intemal
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.
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Figure 5 is a diagramof the variation of shoul der
torque as a function of make up/break out cycles for

a first connection A which is conposed of pipes
according to the invention, where 100%represents the
wekeoqmpsssor que. Figure 6 is a diagram of the peaverasoz@ii23s
of shoul der torque as a funetion of make 20 up/break

out cycles for a second connection B, which is

conpri sed i pes according to the invention, where

Ib@%f@@ﬂpé ian o dherdreale coBIPgnENt Bedy NBYS éh Peffegtyesimilar
Qﬁ@ﬂee&r fdaf 'E%%b&@ Wltﬁogtf thtehﬁro'téEﬁ@Qtlé)féF ahbtge écﬁ‘fr%ﬁ?éacﬁ) a male

he nmentioned figures, pi pe according to the
m@ﬁemntunﬁ%#ﬁd wﬁh thg PIOteSEVRGRY Tesor | bed by way of
ﬂ%abr’uﬁ&éﬁoﬂ%f@l’f@@@ﬂr\?os@én Eh%é?ﬂﬁ&ﬁﬁ/b‘?&e‘im@h%% ift figure 3 in
tueactln% as a mal e component 1, the ‘so-cal
whiah: a spesiiic sefage rerdmess tRa phvalpe gompriseshipetyeen 2 and 6 pm,

| %ugé/?ﬁ e(o%ét}hFéytﬁgdéJ}%cbn Al iﬁ?s[tqgge Efotdo‘Pl%mo"f‘\nﬁnhg)ltmg{ coating,

e conponent SO-Ca pr ovi d
whichris spmarised of arspondiesty conteininasatides of &n @a@@psﬁed on the
fHEL@A n‘?étQV!a&’r?éi:é fAéa‘vQﬁta%EEluBgftthé‘ g%ﬁlc‘é%earebﬁ?éde"gf' §9% pure
genera y corresponas connecti o
£€nethis. lavem@ hesl thdtknesspbvirine between & apd 28 oA sedendglayer 8

?ﬂgrf I‘?J néﬁ'ﬂ%o% uq%, I?Eﬁns{ ﬁgn'rabgl‘éaa ¥ & M%urgtd?rhﬁc?ﬁ a|4d other solid

e ‘enlarg erren ortion
Mhrsasﬂsomn inofgapic bipdembrd ehatstmrt@ckrsesprmn/dmj 18 and 20 um, is

BhResE oSt BETrudathsl sl B8Faden bR FRGuPY T e o
cbrrosien irdileitivg coatrgn® nan Pecpplibd\by spradnd, drushing,i dm;blag or any

o) .
é@gg&égéri] ﬁ]ré g\tﬁ\ghé'lbﬁnen&%%ny tHHP(Hésé an BE éo%frbldé(og 'I{'&?%’ﬁrty lubricant
t:he’tlrpy 8taaet bey @pblige by snramrgm.l bnushmgodlpofngt dreany other method in
el f '
o o esbgé’nn?] th vﬁ& ﬁg %éﬁgﬁée\gsp%r@weg; Pﬁ%&% ZherS gﬁy\ﬁo}rasm%nhlbltmg
ebating Uis fobingrieded between 2 and 6 m is given to the
Iﬁ%ﬂ'%qteéjrﬁ%weﬁaglfemﬁ el B V\ﬁ{b hﬁ%@ﬁt & ﬂ'{e ge 35 |rR'Qnt|on is shown in
ifIGQTQ14 mhlshnthﬂglawr efi dry@er@ﬁloznnh itigig s@gﬁlrtgea aoﬁ tlneh{ayer of dry
t I
?Jlgl{rfc?g‘ EeE%’ug? of tgé‘ eﬁ%@tg@?ﬁt‘éﬂﬁ@%%@@ﬁs‘f@%%rbed are comblned
MHP cRitfe dayep 9 whldng geEosiosn INfubiting) ceeting whide hgsda |oh§¥@r810n of
Satftied ofj%hd Wdc‘éﬁf‘tﬂ?@@ilbﬂﬂess‘”ﬂf s 18yer oy bSeslu@fcdinprised
m xt ure MbS2 and other solid lubricants in an .
mam%mm: abd ﬁ@eum athe layer of diyicskiesion inkibiliea goathgaentaiping the
'@ls e?swﬁj%?%dr{l{ﬁ%sl QY &olid h&bﬁégrftatgaenTEE %p?)ﬂe&lrﬁﬂ/ spraying, brushing,

I 0sl on- ting coatin
dlpplng or any-other method in which the coating thlckness 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 blastmg, Ra= 3,60 um.

The dry corrosion inhibiting coating 7 is a Zn-containing epoxy resin, and the



10

15

20

25

30

corrosion inhibiting coating 7 can be applied by

sprayi ng, brushing, dipping or any other nethod in

whi ch the coating thickness can be controlled. The dry

| ubricant 15 coating 8 can be applied by spraying,
wousdsoagpst - di ppi ng or any other nethod in wydaheh0B/011238
coating thickness can be controlled once the dry
corrosion inhibiting coating 7 is fully dried.

Anot her preferred alternative enbodi nent of the

FRe 4dricant Geatindo®, is sorReRAd 9 anf ingrgeaic bindeppyitbthMoBh@nd solid
hatRan@f dry corrosion inhibiting coating 7 and the
Layer of dry 20 lubricant coating 8 of the enbodi nent

dihemugnbes gbmakedin pyd Geask oui&ycias és Boand eleaningtanddhgpection for

lgaliag Ste?fedbhy bk Ot Andi HBI Brddd @t LRAHII a\"\@'tﬁg fhé‘t'fbn factor
a di spersion of partl cles of solid |ubricant.

tet‘ﬁa'é‘ﬁ {r Bays been sargduthas a val ue conpri sed between

Wtfﬁ@daé’@ tBstdlhalBeyivety 85 r&duldint fHakd Pssh&@alllﬂp'ﬂelﬁel‘:@n seal nor
can cont ai ni n% the dispersion of particles of

Sk ﬁmrﬁheaﬁ?nn %.twrb'aadaamenéﬁtaege r@ﬁk%ypr?@hawuéﬁ hege results
%Errds;ﬂmo“@ e Mh Quped offFIéﬁQSd WHéré’\'m& Bu%ereﬁﬁige'nﬂ%e shoulder

ﬁhl ckness can e controlle Results of tests made

on
AGUG: fPeF*é%tm%wsﬁbm@ee%?ra%. e therinale: el teoRpRaely thsr female
BhoeiEeneempacsdwilh fte tddallrigkd By AidmdHl. are gi ven

_ tbSreafter ) Connection A has an external dianeter of

ERNGELiaR 1%%? 70 exfRraAldip@elar qf e piRgyel 830 and s of the

kyrasoramerdtalnkheW e @RMEEEMAM conhEctitht aith Aretditem&taRseal and
rque shoul der. Surface preparation: Sand

00 300013
BYHYE 8 Bh= 3,60 m The dry corrosion inhibiting
‘Sufatd reparatich: Zarpicbibetiry, R €B@oyurhesi n, and the WO

5.(?_‘04/ 033951, PCT] EP2003/ 011238 7 dry | ubr| cant coati ndg '
edry &opgsien 18RIPLIRG; Gastigar & HZAFSPIAFING SR9%P ragih, and the dry

ubricdnt lcobting s compRsBd Ndrean GhorBkR BihdeR dvitd EhﬂdeZOQBd solid
§¥cles is 5 and cleaning and inspection for galling

BMGAN%Sach break out, and the torque-turn graphs and
e rfurhisdri dfrmélaé?tjprand%r@émddmby(ﬂés RAYE, AREBIetAING &l inspection

S o ek S SR, Bl o oo oo facor
mhaMaﬂmmbaWeDEeMadneduﬂny stabl e make up behaV|our

8 gh0 kb P SR 3R et HHE R oS Sl i ePon sea nor
ionethretadeandiothre bnnectessisdya ery stéisie ke yobahavicur.
C"I'%Qtsg%sﬁlt}%ecgr?erg%loﬁd to the graph curve of Fig. 6 which is sumllar to that of
Fig. 5. : _ T ' o T
The surface treatment of the invention can be applied to evefy type of thread and
every type of joint either having a cylindrical or frusto-conical shape of the
envelope of the peaks of the thread or a combination of both.
The connection of .the present invention can be applied to evefy 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



10 shoul der, conpared wth the total nake up nonent.

b) Connection B has an external dianmeter of the pipe
of 88,90 mmand is of the type comrercially known as
"Prem um connection” with nmetal -to-nmetal seal and
worgesssisoul der. Surface preparation: Sand blmsteeahs/o1123s8
Ra = 3,90 m 15 The dry corsosion inhibiting coating 7
is a Zn-contai ning epoxy resin, and the dry |ubricant
coating 8 is conposed of an inorganic binder with MbS2
dhel objeictsdset inuthel raamble. The nunber of make up and break
out cycles is 10, and cl eaning and inspection for
galling after each break out, and the torque-turn
graphs and the friction 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 femal e nenber is formed at an
30 end portion of a pipe or when a sleeve with two
femal e nenbers at .both ends to join two nale pipes
is used. Fromwhat has been described it is apparent
that the invention achieves all WO 2004/ 033951

PCT/ EP2003/ 011238 8 the objects set in 'the preanble.
9 CLAIMS 1. A pipe segnent (1) of definite length for
oil extraction industry made of a netal, having a
central portion with a substantially cylindrical wal
and at least a threaded 5 end portion (3, 4) covered
Wth a. surface protection ,characterised in that at.

| east
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the netal surface. in the threaded end portion (3, 4)
has a surface roughness (Ra) conprised between 2,0 m
and 6,0 m said surface protection being constituted
by a first uniformlayer (7) of a dry corrosion
inhibiting coati ng made of am® epoxy resin containing
hﬁﬂ(ﬂ es of Zn and a second uniformlayer (8) of dry
cant |o coating covering said first layer (7).
- The. ment according to claiml, mherein

1. Ah:upe isegrneni;(é} 6( d@ initesleagth fcircmhestsa@tmrpmdsietwueadeewﬁa metal,

ha\%ﬂg%ngeét?%irﬂg{gm% gv&tghﬁ sﬁhgt%n%?&?%g@w T rd' naqrﬁ%t flaastg]threaded :

end POHEEME, b) boRsrea Wit ansuﬁa&ee gﬁtfte@ﬁdrﬁ ichbRsctefisS@lin Qhat at least -
l.ubricants; one of which is denum di sul phi d

- theqmetalmystasege tb@@h@adedawubpam@@ &0 dairwisiia surfmsrr@ughness (Ra)

* cobffsB HALAYE yPhnd 28 i A 555 RESERHED Hing Lonstited
. by ‘éhm"‘sﬁlJﬁiféﬁhCia*éH (??Q'ﬁ% afschﬁiS&ibﬁrinhibitmfﬁ cE8fhG %a(% of an epoxy

frusto-coni-cal envel ope. . pr pe segnen

- resit €ONtAIRIRGt Bardlr:@smlen\med @ isegemdi umioemayeer(a) of dry Iubricant

co%@&éﬁbr@&%ﬁéfﬁ% l% | m gn\éel gpevthi ei nT?(I?iepIpIOSe S

2. Lth@otﬂdeaéeganemaé@cdmm@eto cHim? 1 asrein ®e fitst 1ayErg(7) has a
pe segnent accordin to claim5 or 6, wherein: the .

thltﬂirﬁésicgmmn@dd@eiwssn aad 28mme nenbero]i: a_
3. 7 3GibP GPomiertaccoBiRG s STFY Lobiere ik, sfFond ke (5 1s mace

of #n MQAnucmihaeiaarﬁfatrﬁi&iuremfrdarnnes\Mftsbiia hStisdraet b b¥ which.is

lindrical wall and-at ‘least a threaded end porti on
mo[y)f,ad@pusbd@p hideth a surface protection, characterised

p 0 rl{éqgf?eaéeé{faﬁf aé EH C%%f:%g‘ﬁgg{%@ gﬁ? ga?e;é%ﬁiieig_ySP ?8). ifi'as..a ,

ace 3

thiaknepmbfeadebieﬂm:?oﬂmn and 6,0 m and said surface _
tection is constituted by one uniforml.a :
e Tpe Fegren aecesiion 10 I« Whgreio s greadsd end portion is

of Wéldﬂlfﬂ%tﬁgghﬁggémgpgf particles of solid :

I cant e pi pe segnent according to
6. -el'i'herpipe saigmmtradcbedingitbmiann hyehe(din sainhthveasledaend portion is

.SRersi on articles of nol ybdenum di sul phi de. 11.
°f°/¥| H%% e&&éjm nt for oil or gas extraction
7.1 Wﬁéﬁﬁd sgﬁﬁi%n%cé@tldﬁ'igaﬁﬁciﬁﬁﬁ%' & 6, wherein the pipe is threaded asa

male member. of a connection

8. —The pipe segment according to claim 5o0r6, wherein the pipe is‘threaded as a

female member.of a connection. '

9. — A pipe .s_egment- (1, 2) of definite length for.the oil or gas extraction indi_Jst_r.-y.
made of a metal, with a centrei portion with a substa.ntially cylindrical wall and. at
least a threaded end portion (3,4) covered with a- surface protection, characterised
in that_at::least tne metal surface of the threaded end portion (3,4) has a surface
roughness (Ra) comprised between 2,0 pm and 6,0 um, and said surface
_protection is constituted by one uniform layer (9) made of a dry corrosion

inhibiting coating containing a dispersion of particles of solid lubricant.
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t hreaded pi-pe nenbers with male and fenmal e t hreads
respectively, wherein. at 5 |east one of the pipe
nmenbers has a pi pe segnent according to any of clains
1 to 10. 12.- A process to make a threaded end portion
of a netallic pipe for oil e 6raction- i ndustry with
the characteristics accordi E to any of clainms 1 to
11, conprising the  steps of: . to a) Providing.

10. %em@segmmmema tofclaifeopivPeram! thle @it
the Ihr porti OHQWI th val ue cgn'prl seld%téertﬁ@ggé?ggg cen'tams

a dlsﬂﬁ ’Sﬁ'{estf)f 'PPWF’@F’HQ" displphide.uni form | ayer (7)

11. thhﬁéadydyplﬁﬁ b 5 FStbii Spggé %kﬁggﬁ%ﬁt%&éﬁgdggf A and.femalle

surface at St near 't

thresuled ippe gnembers nittmhaks Ehb%ﬁﬁalé%r@édgrr)é bé?ﬁ\%éi?”‘fvherem at
coating over the first 15 uniform | ayer ?

leastene 6§ thenpipeitheimbiens has atpipe sagmelneaeborrdeaj td &8y of claims 1
tcMtheaded portion. 1.3. - The process to nake a
hreaded end portion of a netallic pipe for oil or gas

12. Axiroaess to niatick at thyeaddd) ehl epdHiah aFt£hh llf&sp%ecfb?%m?xtrasﬂon

) f clains 1 to 10, corrpr|3|ngt
. '"duﬁﬁ%\‘/‘r'%\ ﬁ%@ charesteristiss goserting ko anyf of tiaims fetoet abompnsmg the
steps@gst near the threaded . 20 portion w th val ue

corrprl sed between 2,0 pmand 6,0 pm b) Providing a

a) Prow@ngmurfanen’rrd@mes(s?(ﬁa)(&f tﬁerIMeCrﬂbfélsétqaasf‘hFQ h@ghreaded
contai ning, a dispersion of particles o

'porﬂpnwhgﬂye&%?prﬂmd BEiWesR24 HRANA S DAl east near -

Pmlﬁna @ﬁFﬁ rl\tnldnf%fyer gﬁ ) . STQ'& $é‘l%§§i§§d§ﬁ&gérgg rc]:%gtilng over thel

metal Ruyface atlleas’mtwr the tivelaided ebriyn;abr asi ve- bl asting.
13, wherein

P%%Védlgg;rg Z %ﬁgﬁﬁgggorag)gg?( %?off AS} mm}r?maor{tsc&aaﬂmga\mcer the first
umfobm ldyap@)tdf%r@sﬂwr‘rmmnﬁg cBfihg & 1444 dleh e tidd R portion.
13. — The process to make a threaded end portion of a metalhc plpe for oil .or gas
exiraction lndustry thh the characteristics accordlng to any of claims 1 to 10,
comprising the steps of:

a) Prov;dlng surface roughness (Ra) of the pipe metal at least near the threaded
portlon with value compnsed between 2 0.um and 6,0 pm

b) Providing a first unnorm layer (9) of a dry corrosion inhibiting coatmg cantalmng
a dlSpEl‘SlOﬂ of partlcles of solid lubricant over the pipe metal surface at least near
the’ threaded portion. . '

14. — The process accordlng to claim 12 or 13, wherein the surface roughness
(Ra) of the metal is achieved by abrasive blasting. '

15. - The process according to claim 12 or 13, whereinthe surface roughness
(Ra) of the metal'is achieved by denositing a phosphate léy.er on the metal |
surface.



