Office de la Proprieté Canadian CA 2777004 C 2017/09/05

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 777 004
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2010/10/11 (51) CLInt./Int.Cl. F76L 75/06 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2011/04/28 E218 17//042(2000.01), £7658 33/06(2006.01)
- . (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2017/09/05 NUNEZ ADRIAN JOSE. AR
(85) Entréee phase nationale/National Entry: 2012/04/05 L
(73) Proprietaire/Owner:
(86) N demande PCT/PCT Application No.: IB 2010/002584 TENARIS CONNECTIONS B.V., NL

(87) N® publication PCT/PCT Publication No.: 2011/048455 (74) Agent: BERESKIN & PARR LLP/S.E.N.C.R.L.,.S.R.L

(30) Priontes/Priorities: 2009/10/09 (US61/250,406);
2010/10/07 (US12/900,209)

(54) Titre : ASSEMBLAGE TUBULAIRE PRESENTANT DES FILETS DE COIN A REVETEMENT DE SURFACE
54) Title: A TUBULAR JOINT HAVING WEDGE THREADS WITH SURFACE COATING

300
1o C L

S 40 wf A 101

30?‘ q,\n 4,‘1’

“V”m:ﬂw Iﬂfﬂllfzi\. -.' Vot it Ll LR A S an
' o~ - P ()
LA -~

312

T L4
A'«’ & “:s
4% A A

334 14 2. v £-17 A
" e J’t “.
“ o Y i
VAl dyed by AN > r oW Y
b 3er XX w”j) XX TRV 7 L L Lt o Ll AOXXAAA -8 g‘w‘r’_"{ﬁyffl‘ ,q"l‘!_"‘ >y

o ! Sos
, 30’}}" WL 503 303 390‘2" %07. 54 w@b gﬂf}

(57) Abrégée/Abstract:
A threaded joint for pipes includes a pin member (101) and a box member (102), the pin member having an external thread (106)
configured to correspond to an internal thread (107) of the box member, a thread form of the internal and external threads having
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(57) Abrege(suite)/Abstract(continued):
generally dovetall - shaped profile with stab flanks (231,232)and load flanks (225,226) and flat roots and crests (222,291), wherein
the internal threads are increasing in width in one direction on the box and the external threads are increasing in width in the other
direction on the pin, so the roots, crests, and flanks of the threads move together and form seals (112) that resist the flow of fluids
between the seals. The threaded joint further includes a fluoropolymer-based coating (310) applied to specific regions of the
threads and a resin coating (312) disposed In regions of the threads that are devoid of the fluoropolymer-based coating, wherein
the fluoropolymer-based coating and the resin coating are configured to form a layer of substantially uniform thickness on the

overall surface of the threads.
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(57) Abstract: A threaded joint for pipes includes a pin member (101) and a box member (102), the pin member having an exter-
nal thread (106) configured to correspond to an internal thread (107) of the box member, a thread form of the internal and external
threads having generally dovetail - shaped profile with stab flanks (231,232)and load flanks (225,226) and flat roots and crests

(222,291), wherein the inte

rnal threads are increasing in width i one direction on the box and the external threads are increasing

in width 1n the other direction on the pin, so the roots, crests, and tlanks of the threads move together and form seals (112) that re-
sist the tlow of fluids between the seals. The threaded joint tfurther includes a fluoropolymer-based coating (310) applied to specit-
ic regions of the threads and a resin coating (312) disposed in regions of the threads that are devoid of the tfluoropolymer-based
coating, wherein the tluoropolymer-based coating and the resin coating are configured to form a layer of substantially uniform
thickness on the overall surface of the threads.
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A TUBULAR JOINT HAVING WEDGE THREADS WITH
SURFACE COATING

BACKGROUND

Field of the Disclosure

[0001] Embodiments disclosed herein relate gencrally to threaded joints having
wedge threads. More particularly, embodiments disclosed herein relate to wedge
threads having an improved surface coating applied thereon and rclated methods of

applying the improved surface coating.

Background Arl

[0002] Casing joints, liners, and other oilfield tubulars are frequently used to drill,
complete, and produce wells. For example, casing joints may be placed 1in a wellbore
to stabilize and protect a formation against high wellbore pressures (e.g., wellbore
pressures that exceed a formation pressure) that could otherwise damage the
formation. Casing joints are sections of pipe (e.g., steel or titamiurn), which may be
coupled in an end-to-cnd manner by threaded connections, welded connections, or
any other connection mechanisms known in the art. As such, connections are usually
designed so that at least one seal is formed between an interior of the coupled casing
joints and the annulus formed between exterior walls of the casing joints and the
iriterior walls of the wellbore (i.e., the formation). The seals may be elastomeric (e.g.,
an o-ring seal), thrcad seals, metal-to-metal seals, or any other seals known to one of

ordinary skill in the art.

[0003] It should be understood that certain terms are used herein as they would be
conventionally understood, particularly where threaded tubular joints are connected 1n
a vertical position along their central axes such as when making up a pipe string for
lowering into a wellbore. Typically, in a male-female threaded tubular connection,
the male component of the connection is referred 10 as a “pin” member and the female
component is called a “box” member. As used herein, “make-up” refers to engaging a
pin member into a box member and threading the members together through torque

and rotation. Further, thc term “selected make-up” refers to the threading of a pin
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member and a box member together with a desired amount of torque or based on a relative
position (axial or circumferential) of the pin member with respect to the box member.
Furthermore, the term "box face” is understood to be the end of the box member facing
outward from the box threads and the term "pin nose" is understood to be the end of the pin
member facing outward from the threads of the connection. As such, upon make-up of a

connection, the nose of the pin is stabbed or inserted into and past the face of the box.

[0004 ] Referring to the geometry of threads, the term "load flank" designates the side wall
surface of a thread that faces away from the outer end of the respective pin or box member on
which the thread is formed and supports the weight (i.e., tensile load) of the lower tubular
member hanging in the wellbore. Similarly, the term "stab flank" designates the side wall
surface of the thread that faces toward the outer end of the respective pin or box member and
supports forces compressing the joints toward each other such as the weight of the upper
tubular member during the initial make-up of the joint or such as a force applied to push a lower

tubular member against the bottom of a bore hole (i.e., compressive force).

[0005] One type of threaded connection commonly used in oil country tubular goods is
known as a wedge thread. Referring initially to Figures 1A and 1B, a prior art tubular connection
100 having a wedge thread is shown. As used herein, "wedge threads" are threads, regardless of
a particular thread form, that increase in width (i.e., axial distance between load flanks 225 and
226 and stab flanks 232 and 231) in opposite directions on a pin member 101 and a box member
102. The rate at which the threads change in width along the connection is defined by a variable
known as the "wedge ratio." As used herein, "wedge ratio," although technically not a ratio,
refers to the difference between the stab flank lead and the load flank lead, which causes the
width of the threads to vary along the connection. Furthermore, as used herein, a thread "lead"
refers to the differential distance between components of a thread on consecutive threads. As
such, the "stab lead" is the distance between stab flanks of consecutive thread pitches along the
axial length of the connection. A detailed discussion of wedge ratios is provided in U.S. Patent

No. 6,206,436, issued to Mallis, assigned to Hydril Company. Furthermore, wedge threads are

extensively disclosed in U.S. Patent No. RE
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30,647 issued to Blose, U.S. Pat. No. RE 34,467 issued to Reeves, U.S. Pat. No. 4,703,954 issued
to Ortloff, and U.S. Pat. No. 5,454,605 issued to Mott, all assigned to Hydril Co.

[0006] Referring still to Figures 1A and 1B, a pin thread crest 222 in a wedge thread
coupling is narrow towards a distal end 108 of pin member 101 while a box thread crest 291 is
wide. Moving along an axis 105 (from right to left), pin thread crest 222 widens while box thread
crest 291 narrows as it approaches a distal end 110 of box member 102. As shown in Figure 1A,
the threads are tapered, meaning that a pin thread 106 increases in diameter from beginning to
end while a box thread 107 decreases in diameter in a complimentary manner. Having a thread
taper may improve the ability to stab pin member 101 into box member 102 and distribute

stress throughout the connection.

[0007] Generally, thread seals are difficult to achieve in non- wedge (i.e., free-running)
threads. However, thread forms that are unable to form a wedge seal in a free-running
configuration may create thread seals when used in a wedge thread configuration. As should be
understood by one of ordinary. skill, as wedge threads do not require any particular type or
geometry of thread form, a variety of thread forms may be used. One example of a suitable
thread form is a semi-dovetailed thread form disclosed in U.S. Patent No. 5,360,239, issued to
Klementich. Another thread form includes a multi-faceted load flank or stab flank, as disclosed
in U.S. Patent No. 6,722,706, issued to Church. Each of the above thread forms is considered to
be a "trapped” thread form, meaning that at least a portion of the corresponding load flanks

and/or corresponding stab fla nks axially overlap.

[0008] Referring again to Figures 1A and 1B, in wedge threads, a thread seal may be
accomplished through contact pressure caused by interference that occurs at make-up over at
least a portion of connection 100 between pin load flank 226 and box load flank 225 and
between pin stab flank 232 and box stab flank 231. Close proximity or interference between
roots 292 and 221 and crests 222 and 291 complete the thread seal when occurring proximate
to such flank interference. Generally, higher pressures may be contained either by increasing

interference between the roots and crests
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(“root/crest interfercnee”) on pin member 101 and box member 102 or by increasing

the aforementioned flank interference.

[0009] Although various wedge thread connections exist having positive-stop torque
shouldets (e.g., Klementich, referenced above), wedge threads typically do not have
torque shoulders, so their make-up is “indeterminate,” and, as a result, the relative
position of the pin member and box member may vary more during make-up for a
given torque range to be applied than for connections having a positive-stop torque
shoulder. For wedge threads designed to have flank interference and root/crest

Interference at a selected make-up, the connection is designed such that both the flank
interference and root/crest interference increase as the connection is made-up (i.e., an

Increase in torque increases flank interference and root/crest interference). For
tapered wedge threads having root/crest clearance, the clearance decrcases as the

connection 1s made-up.

[0010] Regardless of the design of the wedge thread, corresponding flanks come
closer to each other (i.e., clearance decreases or interference increases) during make-
up. Indeterminate make-up allows for the flank interference and root/crest
interference to be increased by increasing the make-up torque on the connection.
Thus, a wedge thread may be able 10 thread-seal higher pressures of gas and/or hiquid
by designing the connection to have more flank interference and/or root/crest

interference or by increasing the make-up torque on the connection. However,

increased interference and make-up torque may increase stress on the connection

during make-up, which may lead to premature failure of the connection.

(0011) Furthermore, as shown, connection 100 includes a metal-to-metal seal 112
crcated by contact between corrcsponding seal surfaces 103 and 104, respectively
located on pin member 101 and box member 102. Mctal-to-metal seal 112 providcs
an additional measure of scal integrity (ie., when a wedge thread seal is not
sufticient) for threaded connection 100, and is particularly useful wherc connection
100 is intended to contain high-pressure gases. While metal-to-metal seal 112 is
shown located proximate to the distal end 108 of pin member 102, it should be

understood by one of ordinary skill in the art that metal-to-metal scal 112 may be

positioned anywhere along the length of connection 100, including, but not limited to,
a location proximate to distal end 110 of box member 102.

4
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[0012]

(0013]

[0014]

In certain instances, one or more “dry” surface coatings may be applied to the
thread surfaces of a connection for various reasons, such as to improve the sealing
characteristics of the threaded connection, resist galling of the threads, and provide
corrosion resistance. The surface coating may be characterized as dry because it
permanently adheres to the thread form, rather than being applied as a flowing dope-
type lubricant. For example, U.S. Publication No. 2009/0033087, assigned to the
assignee of the present application, discloses a threaded joint having free-running
threads and a surface coating applied in multiple layers. However, wedge threads
present new difhiculties for surface coatings because of the intricate and high-
tolerance sealing characteristics of the thread forms themselves. Accordingly, there
exists a need for a dry surface coating for wedge thread surfaces that exhibit the

beneficial characteristics of surface coatings currently applied to free-running threads.

SUMMARY OF THE DISCLOSURE

In one aspect, embodiments disclosed herein relate 10 a threaded joint for
pipes including a pin member and a box member, the pin member having an external
thread configured to correspond to an intcrnal thread of the box member, a thread
form of the internal and external threads having generally dovetail-shaped profile with
stab flanks and load flanks and flat roots and crests, wherein the internal threads are
Increasing in width in one direction on the box and the external threads arc increasing
in width in the other direction on the pin, so the roots, crests, and flanks of the threads
move together and form seals that resist the flow of fluids between the seals. The
threaded joint further includes a fluoropolymer-based coating applied to specific
regions of the internal and external threads and a resin coating disposed in regions of
the Intcrnal and external threads that are devoid of the fluoropolymer-based coating,
wherem the fluoropolymer-based coating and the resin coating are configured to form
a layer of substantially uniform thickness on the overall surface of the internal and

external threads,

In other aspccts, embodiments disclosed herein relate to a method of
improving threaded surfaces of a pipe joint, the method including providing a pin
member having external wedge threads, and a box member having internal wedge

threads configured to correspond with the external wedge threads of the pin member,
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surface trcating an overall surface of the internal and external wedge threads, applying
a tluoropolymer-based coating to specified regions of the internal and external wedge
thrcads, and applying a resin coating, subsequent to fluoropolymer-based coating, to
the overall thread surface of the internal and external threads, wherein the resin

coating 1s configured to adhere to regions devoid of the fluoropolymer-based coating.

[0015] Other aspects and advantages of the invention will be apparent from the

following description and the appended claims.

BRIEF DESCRIPTION OF DRAWINGS

(0016} Figures 1A and 1B show cross-sectional views of a prior art tubular
connection having wedge threads,

[0017] Figure 2 shows a cross-sectional view of a wedge thread having a thread

surface coating in accordance with embodiments of the present disclosure.

DETAILED DESCRIPTION

[0018] In onc aspect, embodiments disclosed herein relate to a surface coating that is
applied to wedge threads and related methods of applying the surface coating to
wedge threads. Referring to Figure 2, a cross-sectional view of a wedge thread form
having a surface coating 300 is shown in accordance with cmbodiments of the present
disclosure. Surface coating 300 includes a first coating 310 and a second coating 312,
which togcther form the single uniform surface coating layer 300 on an overall
surface of the thread form. While Figure 2 depicts a surface coating 300 applied to
the threads of a pin member, it should be understood that surface coating 300 may be
applied to both the threads of a pin member and a box member, or only the threads of
the pin member, or only the threads of the box member. In certain embodiments, the
surface coating 300 may be applied to the box member and another corrosion resistant

coating and/or a lubricant is applied on the pin member.

[0019] [n embodiments disclosed herein, multiple coating applications may be
required to ultimately complete surface coating 300 as a single umiform coating layer
that completely covers the entire thrcad surface. An application mcthod in
accordance with embodiments disclosed herein may proceed as follows. Initially, a

previous surface treatment (ie., chemical or mechanical surface treatment) (not

6
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shown in Figure 2) may be applied to an entire thread surface to prepare the thread
surface for subsequent coatings. Chemical treatments may be a preparatory coating
for the thread surfaces and may not have any substantial thickness. The chemical
coating may include, but is not limited to, a phosphate coating, an oxalate coating, and
a borate coating. The chemical coating forms a base on the thread surfaces to
promote maximum adherence of subsequent coatings to thread surfaces and to prevent
galling and corrosion of the thread surfaces. For example, a surface finish, or
roughness, of the thread surfaces may be required to be within a certain range after
application of the chemical coating to allow for proper adherencc to the thread
surfaces by subsequent coatings. Mechanical treatments may include blasting or other
abrasive treatments. In certain cmbodiments, the average surface roughness (Ra) may
be within a range of about 2.0 micrometers and 6.0 micrometers. In other

embodiments, the average surface roughness may be within a range of about 2.0 and

4.0 micrometers.

(0020} After the surfacc treatment, first coating 310 may be applied to the thread
surfaces. First coating 310 may be applied along with a solvent, which reduces the
viscosity ol the mixture to an application viscosity (i.e., thins the mixture 0 it can be
applied more easily to the thread surfaces). Typical organic solvents that may be used
In the coating mixture include, but are not limited to, 2-methoxy-1methyl-ethyl
acetate, Xylene, acetone, tetrahydrofuran, methyl ethyl ketone, ethyl acetate, propyl
acetate, butyl acetate, isobutyl acetate, methyl isobutyl ketone, methyl amyl acetate,

diisobutyl ketone, ecthylene glycol monomethyl ether acetate, ethylene glycol

monocthyl ether, and mixtures of the above. After application of the first coating 310

on the thread surfaces, the solvent typically evaporates from the mixture, leaving the

first coating 310 as a layer on the thread surfaces.

[0021] First coating 310 may generally be applied to specific regions of the thread
surfaces, namely, thread crest surfaces 304 and substantially central regions 302A.of
the thread root surfaces 302. First coating 310 may be applied only to substantially
central regions of thread roots surfaces 302 due to the application method of the first
coating 310 and limitations imposed by the structure of wedge threads. First coating

310 may generally be applied in a radial direction to the threads (e.g., in a direction

substantially perpendicular to central axis 305). The radial direction may bc
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employed as it may produce a more uniform distribution at the root surface, thus

requiring fewer passes applying subsequent coatings.

[0022] Because of this particular application method, the structure of the thread form
may impose limitations as to the regions of the thread form to which the first coating
310 may be applied. As previously described, wedge threads may be characterized, in
certain embodiments, as a trapped or dove-tailed shaped thread form. As illustrated in
Figure 2, a dove-tailed thread form may have a smaller axial width near thread root
502 and a larger axial width near thread crest 304. Thus, a portion or region of thread
root 302 1s overlapped or covered by adjacent thread crests 304. Substantially central
regions of thread roots 302 are indicated by 302A in Figure 2, while the overlapped
regions are indicated by 302B. Therefore, first coating 310 may only be applied to a
substantially central region 302A of the thrcad roots 302, while it is applied to an
entire surface of the thread crests 304. First coating 310 may have substantially low
friction and low superficial tension properties (ie., subsequent coatings may not
adhcre to first coating easily). Low friction values in accordance with embodiments
disclosed herein may be less than about 0.08. In other embodiments, low friction
valucs may be less than about 0.04. The low superficial tension properties of the first
coating 310 may be beneficial to thc application ol a second coating, described as

follows.

(0023} Second coating 312 may be applied after first coating 310 to an overall surface
of the threads by pouring, spraying or brushing. However, due to the low superficial
tension properties of first coating second coating 312 may be repelled by first coating
310 and migrate to the uncoated regions of the thread form. The second coating 312
may generally bc repelled by the first coating 310 due to the difference of the surface
energy between coatings; the surface energy of the second coating may be higher than
the surface energy of the first coating. In certain embodiments, the second coating
may have a surface energy at lcast twice that of the first coating. Low values for

surface energy in accordance with embodiments disclosed herein may be values less
than about 50 dynes/cm, In other embodiments, low values for surface energy may be

less than about 20 dynes/cm:.

[0024] After first coating 310 is applied, the uncoated regions of the thread form may
generally include the thread flanks 306 (both stab and load flanks) and outermost

8



CA 02777004 2012-04-05
WO 2011/048435 PCT/1B2010/002584

regions 302B (axially) of the thread root 302, which extend away from the central
region 302A and toward a transition 303 in the thread form transitions 303 from the
thread root 302 to thread flanks 306. After application of second coating 312, a single
layer uniform surface coating 300 (i.e., constant thickness coating) is present on the
thread surfaces of the connection. The surface coating 300 may be cured by heat
treatment if required. In certain embodiments, post-application heat treatment up to

about 150 degrees Celsius, or higher depending on the coatings, may be performed.

[0025] In one example, first coating 310 may be a fluoropolymer-based coating. The
fluoropolymer-based coating may include a fluoropolymer solid (e.g., a powder) that
1s dispersed 1n a thermoset, such as an epoxy. The epoxy may be formed from an
epoxide (such as conventional glycidyl epoxies including, but not limited to,
diglycidyl ether of bysphenol-A and novalac epoxy resins, as well as any other epoxy
known in the art) and a curing agent, which are known in the art. The fluoropolymer-
based coating may include a reactive epoxy that may react with a curing agent to form
a thermoset network having the fluoropolymer distributed therein. The thermoset
may be delivered (i.e., applied) as an unreacted but reactive resin that may cure upon

application on the desired thread surfaces.

[0026] The fluoropolymer solid may be dispersed within the epoxy in spccified ratios
to exhibit the desired characteristics of the first coating (e.g., sealability, galling
resistance, cotrosion resistance, durability, etc.) In certain embodiments the
fluoropolymer solid may contribute about 20—40 weight percent and the epoxy may
contribute about 40-60 weight percent. Additionally, titanium dioxide may be
present in the mixture and contribute 5-15 weight percent In embodiments disclosed

herein, a thickness of first coating 310 may vary within a range of about 10—40

micrometers.

0027} In certain embodiments, the fluoropolymer powder may be
polytetrafluoroethylene (“PTFE™). Othcr cxamples of fluoropolymers that may be
used in embodiments disclosed herein include, but are not limited to, perfluoroalkoxy
polymer resin (“PFA™), fluorinated ethylene-propylene (“FEP™),
polyethylenetetrafluoroethylene (“ETTFE"), polyvinylfluonide (“PVF™),
polyethylenechlorotrifluoroethylene (“ECTFE”), polyvinylidene fluoride (“PVDE™),
polychlorotrifluoroethylene (“PCTFE"), and perfluoropolyether fomblin (“PFPE”).

9
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(0028] Second coating 312 may be a polymeric resin, which is applied to cover
uncovered surfaces of the threads, or surfaces not already covered by the first coating
310. Second coating 312 may have clastic properties after being applied to the thread
surfaces. The function of the polymeric resin is to fill the gaps which have been

generated by the first coating. The elastic property 1s beneficial because the material

will recover its shape after each make & break with its sealing capacity intact. The
types of resin that may be used as the second coating may include, but are not limited
1o, epoxy, polyester, and ester epoxy resin. In embodiments disclosed herein, a
thickness of second coating 312 may vary within a range of about 10—40 micrometers.
Because of the low friction and low superficial tension properties of first coating 310,

the second coating 312, or resin, may be selectively distributed to regions of the

thrcad surfaces devoid of the first coating 310. In other words, low friction properties
of first coating 310 may encourage (e.g., by repelling) second coating 312 to migrate
to regions of the thread surfaces that are devoid of the first coating 310. Thus, first
coating 310 and second coating 312 form a single uniform coating layer 300 on the

overall thread surface by occupying their separate respective regioms, which are

desceribed in detail below.

[0029] In alternate embodiments, a copper plating layer may be applied to the thread
surfaces prior to application of a coating. In certain embodiments, the surface
treatment may provide an avcrage surface roughness (Ra) within a range of about 2.0
micrometers and 6.0 micrometers. In other embodiments, the average surface
roughness may be between about 2.0 and 4.0 micrometers. Corrosion-resistant alloys
may have a higher chrome content to withstand more aggressive or extreme downhole

environments. Those skiled in the art will understand selection of corrosion-resistant

alloys.

(0030] Advantageously, embodiments of the present disclosure provide a thread
surface coating having improved anti-galling and seizure resistance characteristics,
which allows the threaded connection have such a surface coating to endure multiple
make-ups and break-outs. Increasing the lifc of a threaded connection over multiple
maxe-ups and break-outs may reduce costs associated with replacing wom or
damaged threaded connections. Test data has shown that a wedge thread connection

having surface treatment in accordance with embodiments disclosed herein, having
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been made-up with torque values between about 9,500 fi-lIbs. and 20,000 fi-1bs. torque

expenence no galling of thread or seal surfaces in any of the consecutive make-ups

and break-outs.

[0031] = Additionally, the surface coating of embodiments disclosed herein may
provide lubricant characteristics for the threaded connection by eliminating metal on
metal contact during make-up. Further, the surface coating may improve the sealing
characteristics of the threaded connection. Still further, the surface coating may
provide improved corrosion resistance, thereby increasing the useful life of the
thrcaded connection. Maintenance and equipment replacement costs may be reduced
the Jonger the threaded connection can remain in service. Finally, the surface coating

1s environmentally friendly and does not contain any potentially contaminating

elements.

[0032] While the present disclosure has been described with respect to a limited
- number of erabodiments, those skilled in the art, having benefit of this disclosure, will
apprcciate that other embodiments may be devised which do not depart from the

scope of the disclosurc as described herein. Accordingly, the scope of the disclosure

should be limited only by the attached claims.

11
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CLAIMS:
1. A threaded joint for pipes comprising:

a pin member and a box member, the pin member having an external thread
configured to correspond to an internal thread of the box member;

a thread form of the internal and external threads having generally dovetail-shaped
profile with stab flanks and load flanks and flat roots and crests;

wherein the internal threads are increasing in width in one direction on the box and
the external threads are increasing in width in the other direction on the pin, so the roots,
crests, and flanks of the threads move together and form seals that resist the flow of fluids
between the seals;

a fluoropolymer-based coating applied to specific regions of the internal and
external threads; and

a resin coating disposed in regions of the internal and external threads that are
devoid of the fluoropolymer-based coating;

wherein the fluoropolymer-based coating and the resin coating together form a

substantially uniform coating layer on the overall surface of the internal and external threads.

2. The threaded joint of claim 1, wherein the fluoropolymer-based coating is applied to
thread crests and substantially central regions of thread roots of the internal and external

threads.

3. The threaded joint of claim 1, wherein the fluoropolymer-based coating comprises a

mixture of about 20-40 weight percent of a polytetrafluoroethylene and about 40-60 weight

percent epoxy resin.

4, The threaded joint of claim 1, wherein the fluoropolymer-based coating is applied over a

chemical coating on an overall surface of the internal and external threads.

5. The threaded joint of claim 4, wherein the chemical coating is selected from a group

consisting of a phosphate coating, an oxalate coating, and a borate coating.

12
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6. The threaded joint of claim 1, wherein the fluoropolymer-based coating is applied over a
mechanically treated surface corresponding to an overall surface of the internal and external

threads.

7. The threaded joint of claim 1, wherein the fluoropolymer-based coating comprises a

radial thickness within a range of about 10 to about 40 micrometers.

8. The threaded joint of claim 1, wherein the resin coating comprises a thickness within a

range of about 10 to about 40 micrometers.

9. The threaded joint of claim 1, wherein the fluoropolymer-based coating comprises

polyfluorotetraethylene.

10. The threaded joint of claim 1, wherein the resin coating does not adhere to the

fluoropolymer-based coating.

11, A method of improving threaded surfaces of a pipe joint, the method comprising:
providing a pin member having external wedge threads, and a box member having
Internal wedge threads configured to correspond with the external wedge threads of the pin
member, the internal and external wedge threads having a generally dovetail-shaped profile;
surface treating an overall surface of the internal and external wedge threads;
applying a tluoropolymer-based coating to specified regions of the internal and external
wedge threads; and
applying a resin coating, subsequent to fluoropolymer-based coating, to the overall
thread surface of the internal and external threads, wherein the resin coating is configured to

adhere to regions devoid of the fluoropolymer-based coating.
12. The method of claim 11, wherein the surface treating comprises applying a chemical

treatment selected from a group consisting of a phosphate coating, an oxalate coating, and a

borate coating.

13
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13. The method of claim 11, wherein the surface treating comprises applying a mechanical
treatment.
14. The method of claim 11, further comprising applying the fluoropolymer-based coating

on thread crests and substantially central regions of thread roots of the internal and external

threads.

15. The method of claim 11, further comprising forming a single uniform layer on the overall
surface of the internal and external threads with the fluoropolymer-based coating and the resin

coating.

16. The method of claim 11, further comprising providing a surface roughness of the
internal and external threads within a range of about 2 micrometers to about 6 micrometers

prior to applying the fluoropolymer-based coating.

17. The method of claim 11, further comprising curing the resin coating after application to

the internal and external threads with heat.

18. The method of claim 11, further comprising providing a solvent mixture with the

fluoropolymer-based coating for applying the fluoropolymer-based coating.

19. The method of claim 18, wherein the solvent comprises 2-methoxy-1methyl-ethyl

acetate and xylene.
20. The method of claim 18, wherein the fluoropolymer-based coating is present in the

mixture within a range of about 20-40 weight percent and the solvent is present within a range

of about 60-70 weight percent.

21. The method of claim 11, wherein the resin coating does not adhere to the

fluoropolymer-based coating.

14
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