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_THREADED TUBE JOINT

Jechnica| fleld

The present invention relates to a threaded tube joint, particularly for joining pipes
used In the oll and gas extraction industry. Such pipes can be employed both as
plpelines for pumping gas or oll and as linings of the wells themsaelves.
State of the art

The assembly of plpes or pipe segments to form strings used in the oll and gas
Industry is commonly performed using threaded Joints. Most of the applications are
covered by the standard connections described and specified by the American
Petroleum Institute (API). These connections have limitations when subjected to
extreme loading condltions that are Increasingly common In oll and gas waells,
aspeclally those related with high gas intemal or external pressure where the sk
of leaks shall be eliminated, while resisting at the same time high mechanical
loading conditions caused by tension, compression, bending or torque. '
One solution provided to Improve the seal reslstance for oll and gas joints is the
metai-to-metal seal placed at varlous points of the joint, depending on the joint
deslign selected. This type of seal in a threaded Joint provides a barrier to gas or
liquid pressure while the throad provides malnly for the satisfaction of mechanical
requirements and stabbing and running characteristics Examples of these types
of Joints are the AP! Extreme-line. Several seal design altemnatives on metal-to-
metal seals have been proposed In the prior art One of the metal-to-metal seal
solutions Is the one that comprises a frusto-conical annular outer seal surface
located in the end of the male member of the |oint, which is In contact with a
cormesponding frusto-conlcal annular inner seal surface located on the female
member of the Joint Due to the tapered seal surface and the definite final
assambling position, a radlal Interference batween both surfaces is developed,
which by promoting high contact stresses Is a guarantee of the ssal.

An Important technical feature of frusto-conical sealing surfaces Is the
development of highly concentrated contact stresses on the edge formed by the
intersecﬁon of the frusto-conical sealing surface of the male member and the
cylindrical surface comprised between the seal surface and the threaded zone.
The stress distribution along an axdal section of a joint of the state of the art Is
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shown In detall In Fig. 6.

The contact strass concentration can be calcuiated through numaetical analysls,
and Is originated In the stifiness differencas between male and female members of
the joint that provoke the relative rotation of male member end. The distribution of
contact stresses along the seal surface Is also affected by the different loading
conditions to which the joint Is subjeclted: e.g. tenslon, compression, Intemal
pressure, external pressure. The coming Into existence of high contact siresses
during make up, which are normally higher than nominal material yleld strength, Is
a clear risk for galling occurrence In the joint.

When a torus-cone seal combination ls used, the contact stresses on the seal
surface present a distribution described by a Hertz-type function." The maximum
contact stresses and the length of effective contact are related to the Intensity of

the contact force and the radlus of the toroldal surface. The Irltensﬁy of the contact-

force could be related to the geometrical Interference between male and female
sealing surfaces and the dimenslons of the male member and female member of
the joint.

The patent document US4623173  describes & threaded joint with a toroldal
sealing surfacd of radlus larger than 100 mm. Depending on the particular joint
dimenslons, Le. its dlameter and wall thickness, a sphere-cone seal with high
sphere radlus could present contact stresses at the seal not high enough to
ensure sealing function In operation, Increasing the risk of leaks under extremne
conditions. On the other hand, If one wants to obviate to this drawback, the usual
way to improve seal contact strasss:is Is through the Increasae of the dlametric
Interference, but this Increases the level of mean stresses acting Inslde the joint,
as well as the sliding distance travslled by the male and female members during
the make up process, increasing the sk of galling.

On the cther extreme, the use of a very small sphere radlus Is advantageous from
a maxdmum Qoal contact pressure point of view, but it Increases the risk of galiing
of the joint due to this particularly high contact stress generally higher than
material ylekl strength. Another disadvantage of thla altemative Is the reduced
area of the seal contact surface that could increase the risk of leaks. The non-
perfect surface condition and the presence of roughness, lubricant, solld particles,

ld
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etc. require a minimum'length of contact with contact pressure above a minimum
value.

In these Joints the preferred threads are with trapezoldal profile to Increase thareby
the load capacliy of the Joint Itself-In case of use In very deep wells, and of the
Extended Reach Wells type with very important horizontal displacements. To
increase the structural resistance of the thread, several designs of Joints are using
a flank-to-flank contact concept, in which both the stab flank and the load fiank of
the threads of one of the two members are in contact with the comesponding flank
of the other member during and at the end of the assembling.

One maln drawback of using trapezoldal threads concept Is that the contact on the
stab flanks and load flanks during make up Increases the risk of galling as well as
the torque required, rendering the assembling operation unstable and reducing the
re-utiiization possibliity of such joints.

Summary of the Inveption

The maln object of this Invention Is to eliminate the above mentioned drawbacks
by means of a Joint, allowing the production of strings with excellent sealing
properties for the widest range of operational conditions common nowadays,
assuring optimum performance even after several assembling and disassembling
operations.

Another object of the Invention Is to provide a Joint with high resistance to
operation loads.

The above mentioned objects and others which will be better clarifled hereafter are
achievad eccording to the present Iﬁvenﬂon by means of a threaged tube Joint
comprising a tube with male member threaded end portion e a tube with female
member threaded end portion with substantially cylindrical walls, the male member
member having a toroldal sealing surface placed at its end portion near the
respective threaded portion engaging for sealing purpose, when the male and
female members are In the assembled position, a comesponding frusto-conical
soaling surface of the female member placed In proximity of the respective
threaded portion characterised by the fact that the toroldal sealing surface has a
radlus Rs value compiised In the range of formula

/.
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LY cmsEmmior [
2Wo\ 2.15 240x.0, ' wl(l-0%)| R’tn?
wherein:
5 = radial seal Interference;
E: Material young modulus;
tn: pin nose thickness
OD: Pipe external dlameter
cad = Materfal yleld siress
wt: plpe wall thickness
Ra: pin noée radius
v: Polssofi's coefficlent (=0.3)
b = active Ianbﬂ'l of contact pressure
Voo BB [3(1-.;1)]’“
o-v)| A%

_ Bilef desciiption of the diawings

Further advantages and aspécts of the Invention will become apparent from the
detalled descriptlon of a preferred embodiment thereof, hereafter shown by way of
non-limitative example by means of the accompanying figures where

Fig. 1 shows a sectional view along a longitudina! plane of the joint according to
the Invention In an assembled posltion;

Fig. 2 shows an enlarged detall of the joint of Fig.1;

Fig. 3 shows an enlarged detall, In a bigger scale, of the seal portion of the joint of
Fig. 1 in an assembled"position;

Fig. 4 shows an enlarged detall, In a bigger scale, of the seal portion of the Joint of
Fig. 1 In a disassembled posiﬂon:

Fig. 5 shows a graph with the variation In- seal contact pressure under different
load conditions for a Joint according to the Invention.

Fig. 6 shows the stress distriibution In the seal portion along an axal section of a
state of the art joint.

Detalled description of a prefe m

With refarence 1o the Figures, a Joint according to the prasent Invention will be now
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described as a nordimiting example. The Joint comprises a male member 1
provided with an external frusto-conlcal threaded surface at the end thereof, and a
female member 2, provided with an Internal cormesponding frusto-conical threaded
surface, placed at the end portion -of a pipe or of a plpe connection sleeve. The

5 front end of the male member comprises a concave frusto-conical abutment
surface 9 axdally orented, which Is pressed agalnst a convex frusto-conical
bearing surfece 10 forming a shoulder of the female member, at the end of the
assembling operation. An extemal edge 13 is defined by the Intersection between
the pin nose frontal concave frusto-conical abutment surface 8 and the toroldal -

10 seal surface radlally orientad 11. With the joint In assembled position, the toroldal
sealing surface 11 of the male member 1 comes to bear against a corresponding
concave frusto-conical sealing surface radlally orfented 12 of the female member 2
which Is connected to the cormesponding convex frusto-conlcal bearling surface 10
of sald member.

15 The relative pasitions of the abutment surface 9 and bearing surfacs 10 compared
to those of the comresponding sealing surface 11 of the male member and of the
female member 12 are so detarmined that, during the make up of the two
meémbers, the contact exerted by the abutment suiface 9 and bearing suiface 10
defines a dlametric positive Interference & defined by the difference between Initlal

20 nominal diameters DA of the male member and DB of the femele member In
unloaded condition, between the male sealing surface 11 and the female sealing
surface 12, measured In a plane ortr!ogonal to the longltudinal axis X of the Joint
located at a distance C from the edge 13 of the male member. This point C
coincldes with the tangent point between the longltudinal sectional plane and the

25. tapgent clrcumferential line between the toroldal seal surfaca 11 of the male
member 1 and the concave frusto-conical sealing surface 12 of the female
member 2.

The diametric interference 5 between the toroidal sealing surface 11 of male
member 1 and the frusto-conical sealing surface 12 of the female member 2 Is

30 compenssated through the diametric expansion of the female member 2 and the
simultaneous diametric compression of the male member 1. For a given diametiic
Interference & , the contact pressure developed between the male and the fgmale

-
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members Is related to ‘the respective geometries. The higher the interference 5,
the higher the mean contact pressure originating between the male and the fomale
members. Nomelly, the dlametric seal Interference ranges from 0,2 mm to 1,0
mm, depending on the diameter of the joint, l.e. the larger the dlameter, the higher
the diemetric seal Interference.

The particular stress distribution on the seal surface Is defined by the particular
geometry of the sealing surfaces themselves. The length “b", so-called contact
length, Is the length axially measurad on the seal surfaces 11, 12 In which the
contact pressure Is developed. The value of “b" s directly related with the
particular design of the sealing surfaces In contact and the level of Interference 5.
If "b° Is short, this will produce high concentrated seal contact pressure

" distributions, while If “b” Is long, this will cause a wider distribution of lower contact

stresses.

If a cylinder of radlus Rs and a plane surface are In contact with a force F preasing -

the two members acting perpendicutarly to the plane surface along -the contact
line, the contact pressure between both memnbers is desciibed by a Hertz
function, provided no plasticity occurs.

172
e[ EE]
2xRs L

where Pnax I8 the maximum contact pressure, E is the Young modulus, Rs Is the"

cylinder radius, F Is the contact forca and L Is the length of the contact line. As it
can be seen, for a given material the Pmex I8 directly related with the cylinder
radlus and the contact force between the male and female members.

According to an Important aspect of the Invention, the maximum contact pressure
de\}eloped between the sealing surfaces 11 and 12 Is higher than a predsfined
number of imes than the intemnal pressure of the media; e.g. gas or oil,'to seal. In
this manner, 8 minimum [limit value for the maximum contact pressure developed
on the seal I8 ensured, in order to control the seal behaviour under different
loading conditions. As the contact force related to the dlametric Interference & Is
conditioned In tum by global stresses development and geometric conditions of
the assembly, the maximum contact pressure Is strongly related to the cholce of

AL
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the maximum opilimal tdroidal sealing surface radius.
In accordance with the Invention, the mexdrmum radlus Rs max of the male toroldal
sealing surfaca is defined by the following relationship:

2 2 2\ ¥4
Rs< é6.E n OD 3‘1:0 !
240x 0 'will-v2)| Rt}
wherein

&= radial seal Interference;

E: Matarial young moduilus;

in: pin nose thickness

OD: Pipe external diameter

0. = Materlal yield stress

wt: pipe wall thickness

Rq: pin nose radlus

v: Polsson's coefficlént (=0.3)

b = active length of contact pressure

The use of a toroldal seal surface with very small radius Rs Is baneficlal fom a
sealabllity point of view, provided the high contact pressurs Is critical to act as
barrier for Intemal pressure. On the other hand, if Rs s too small the contact
pressure [8 very high, as evident from Heriz’s formula, and risky In terms of galiing
due to the high concentrated contact stresses, and sealabllity due to a very short
contact length In which the contact pressures are developed.

In order to avold the above-mentioned problems, the contact length “b° on the seal
surfaces 11 and 12 in which the seal contact pressure is developed 18 chosen
longer than a cerialn minimum value, which for common surface conditions and
surface treatments ls set at 0,5 mm. Then, according to the Hertz theory and as Is
shown by Finite Elaments analysis, for determined conditions of the material, jolnt
dimensions and geometrical seal interference, the male seal surface radius Rs
affects directly the length along which the contact pressure betwasn both seal
surfaces is produced.

Algo In accordance with the present Invention, the minimum radius Rs min of the

W
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male toroldal ssallng surfaces Is defined by the following relationship, from Herlz'
theory function:

E(bY
2 5'7?(2.15)
Where
b = active length of contact pressure, with a value of 0,5 mm, and V, Is given by
the following formula

sEe? [3f-o?)]"
1— uz R.I‘,.Z

The following examples show valuss for maximum and minimum radius Rs for
different typlcal oll pipes, using representative values for 5 and ty/wt, calculated 'by
using the above formulas:

Vo =

oD wt Rsmin- Ra max
73 85 21 82
88 8.5 206 73
114 8,9 28 o7
140 8,2 21 108
178 11,6 17 138
245 13,8 15 204
340 8,7 3 "~ 368

In case one needs to reduce the number of different seal radlus for different pipe
diametsrs, according to a prefemed embodiment of the present Invention two
preferred radius ranges can be defined for two single plpe diameters ranges, by
using the above formuia.

oD Rs
< 140 mm 30<Rs <75
> 140 mm 30<Rs <100

An Improvement of seal performance under different loading condlitions Is ob?alned
through a advantageous embodiment of the jolnt where the advantages of the seal
geometry described above I8 used In combination with a thread geometry as

LA
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described hereafler.

The optimum behaviour of the joint according to the invention under tenslle or
compressive loads Is given by using trapezoidal thread profile for male and female
members 1, 2 In which the posslbliities of axial relative movements between the
members are minimised. In that manner, both the movement and effects on the
ssaling surfaces are minimised.

The thread Is thus provided with a gap or clearance with a dimenslon of 0,15 mm
or less betwesn the stab flank 8 of the male member 1 and the commesponding stab
flank 5 of the female member 2, in the final assembling poaiion. Such a
combination of thread with the seal according to the Invention offers a joint with
good structural resistance to minimise seal movements and plastic strains In the
\;Iclnlty of the seal reglon.

Figure 5 shows the variation In seal contact pressure for a joint according to the
invention, where the axis X expresses the ratio between the seal contact pressure
and the maximum pressure to se;al. for extreme loading conditions to 100% of
material Minimum Specified Yleld Limit.

A further advartage of the Invention Is obtained by providing the angle '1. defined
by the Interﬁal shoulder 10 and abutment surface 8 and a plane orthogonal to the
axis X of the joint, with a value compiised In a range from -5°* to —16°. In this
manner the Jeint of the invention eliminates the danger of producing jump-in of the
seal or high deformations of the seal.

Such a range of values further has the great advantage that it prevents galling or
deformation problems from occurring during make up. On one hand an angle
smaller than ~5° would make It likely the occurrence of a Jump-in problem under
high compression loads or high torques On the other hand, angles bigger than —
20° would provoke large deformations under high compression loads or high
forque conditions.

The Joint of the present Invention can be used either when the female member Is
provided In a pipe end, or when a connecting sleeve with iwo female members at
both ends 1s used.

From what has been described It Is apparent that the Iinvention achleves all the
objects set In the preamble.

24
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CLAIMS
1. A threaded tube Joint, comprising a male threaded fube member (1) and a
female threaded tube member (2) with substantially cylindrical walls, the male

" member (1) having a toroidal sealing surface (11) placed et its end portion near

the threaded portion thereof engaging for sealing purpose, when the male and
female members (1, 2) are In the assembled posltion, a comesponding frusto-
conical sealing surface (12) of the female threaded tube member (2) placed near
a threaded portion chgracterised by the fact that the toroldal sealing surface has
a predetermined radiua Rs value comprised In the range between 21 and 368 mm,
whereby sald value of Rs Is determined In relation to the tube extemal dlameter

(OD) by means of the formula =
4
E ( b )’ Re< J.E’I:J,'O._D' [ 3!1;0’]
2Wo\2.15 240m.0, ' wl-v? )| R’m?

where

5= radial seal Interference;

E: Material young modulus;

n: pin nose thickness

OD: tube external dlameter

oaa = Material yleld siress

wt tube wall thickneas

Ra: pin nose radius (-
v: Poisson's coefficlent (=0.3)

b = active length of conta¢t preasure,

3 ﬁ' ,] 8/4
Vo= s, |3 ,l.,,
si-o* ) R%* -
2. The Joint according fo claim 1, whereln there Is provided a thread with
trapezoldal profile end with a clearance equal o or less than 0,16 mm between the
stab flank (6) of the male member (1) and the comesponding stab flank (5) of the

female member (2) in the assembled posltion.
3. The joint according to claim 2, wherein the male member (1) has a front end
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frusto-conical abutment surface (8) forming an angle (y) comprised In a range
between —15° end —5° with a plane orthogonal o a longltudinal axis (X) defined by
the joint.

4.- The joint according to claim 3, wheréin Rs has a value comprised In the
rangebetween 30 and 75 mm for a tube outer diameter (OD) of less than 140 mm.
5. The Joint according fo claim 3, wherein Rs has a value comprised In the range
betwean 30 and 100 mm for a tube outer diameter (OD) of less than 140 mm.

6. The Joint according to any of claims 4 or 45 wherein the male member (1) Is
provided In the end of a plpe segment and the female member (2) Is provided In
the end of a pipe connecting sleeve with two female ends.

7. The Joint according to any of claims 4 or §, whereln the male member (1) Is
provided In the end portlon of a first pipe segment and the female member (2) Is
provided In the end of a second plpe segment.

8. A tube of definlte length with a portion of at least an extremity provided with
thread on the outer surface adapted to form the male member (1) of the joint
having the characteristics of one or more claims 1 to 7.

8. A tube of definite length with a portion of at least an extremity provided with
thread on the Inner surface adapted to form the female member (2) of the Joint
having the characteristics of one or more claims 1 to 7
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Claims Nos.: 1

Present claim 1 relate to a product defined by the formula expressed in
1ine 12 of the claim. The use of these parameters in the present context
15 considered to lead to a lack of clarity within the meaning of Article
6 PCT. It 1s impossible to compare the parameters the applicant has
chosen to employ with what 1s set out in the prior art. The lack of
clarity is such as to render a meaningful complete search impossible. 7
Consequently, the search has peen restricted to: -(;;
A threaded tube joint, comprising a male threaded tube member (1) and a
female threaded tube member (2) with substantially cylindrical walls,
the wale member (1) having a toroidal sealing surface (11) placed at its
end portion near the threaded partion thereof engaging for sealing
_purpose, when the male and female members (1, 2) are in the assembled
position, a corresponding frustoconical sealing surface (12) of the
female threaded tube member (2) placed near a threaded portion
characterised by there Is provided a thread with trapezoidal profile and
with a clearance equal to or less than 0,15 mm between the stab flank
(6) of the male member (1) and the corresponding stab flank (5) of the
female member (2) in the assembled position. .

The applicant’s attention 1s drawn to the fact that claims relating to
Inventions In respect of which no international search report has been
established need not be the subject of an international .preliminary
exanination (Rule 66.1(e) PCT). The applicant is advised that the EPD
policy when acting as an International Preliminary Examining Authority (s :
normally not to carry out a preliminary examination on matter which has ‘\l
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EP0 (see EPO Guideline C-VI, B.5),
should the problems which led to the Article 17(2) declaration be
overcome. .
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JUNTA ROSCADA PARA CANOS

Campo técnico

La presente invencion se refiere a juntas roscadas para cafios,
particularmente para unir cafios que se utilizan en la industria de la extraccion de
gas y petrleo Estos cafios se usan tanto como cafierias para el bombeo de gas o
petrdlec y también como tuberia de revestimiento para los pozos propiamente
dichos.

Estado del arte

En general, el ensamblaje de cafios o de segmentos de cafios para formar
columnas que se emplean en la industria del gas y del petréleo se realiza con el
uso de juntas roscadas. La mayoria de las aplicaciones se encuentran cubiertas
por las conexiones de tipo estdndar que describe y especifica el American
Petroleum Institute (APl — Institufo Americano del Peirlec). Estas conexiones
presentan limitaciones cuando se las somete a condiciones de cargas extremas
que son cada vez més comunes en los pozos de petrdleo y gas, especialmente los
que se relacionan con alta presion del gas, tanto interna como externa, donde se
eliminan los riesgos de que se produzcan fugas, a la vez que resisten exigentes
condiciones de cargas mecénicas causadas por la tension, la compresion, el
torcimiento o el momento dindmico de torsion.

Una solucién prevista para mejorar la resistencia de estanqueidad de las
juntas para gas y petréleo es el sello metal a metal ubicado en diversos puntos de
la junta, de acuerdo con el disefio que ésta tenga. Este tipo de sello en una junta
roscada constituye una barrera para la presion del liquido o gas, mientras que la
rosca satisface fundamentaimente los requisitos mecanicos y las caracteristicas
de esfuerzo y funcionamiento. Como ejemplo de estos tipos de juntas
encontramos la linea Extreme del APIL. El arte previo propone varios disefios
altemnativos para los sellos metal a metal. Una de estas soluciones de cierre metal
a metal es la que comprende una superficie de estanqueidad externa anular de
forma frustoconica ubicada en el extremo del elemento macho de la junta, que se
pone en contacto con una comespondiente superficie de estanqueidad intema
anular de forma frustocénica ubicada en el elemento hembra de la junta. Debido a

la superficie de estanqueidad cénica y la posicion de ensamblaje final definida, se



forma una interferencia radial entre ambas superficies, que se convierte en
garantia del sellado porque genera un gran esfuerzo de contacto.

Una caracteristica técnica importante de las superficies de estanqueidad
frustoconicas es el desamollo de esfuerzos de contacto altamente concentrados
sobre el borde formado por la interseccién de la superficie de estanqueidad
frustoconica del elemento macho y la superficie cilindrica comprendida entre la
superficie de estanqueidad y la zona roscada. En la Figura 8 se muestra
detalladamente ia distribucién del esfuerzo a lo largo de una seccién axial de una
junta propia del estado del arte.

La concentracion del esfuerzo de contacto puede calcularse a través del
anélisis numérico y se origina en las diferencias de rigidez entre los elementos
macho y hembra de la junta que provocan la rotacion relativa de! extremo del
elemento macho. La distribucién de los esfuerzos de contacto a lo largo de la
superficie de estanqueidad también se ve afectada por las diferentes condiciones
de carga a la cual se somete la junta: tensién, compresion, presién interna y
presion externa, por citar algunos ejemplos. El hecho de que se provogquen altos
esfuerzos de contacto durante el montaje, que normalmente son mayores que el
limite aparente de fluencia nominal del material, constituye un riesgo claro de que
la junta sufra la accién del engrane.

Cuando se utiliza una combinacién de sello toroide-cono, los esfuerzos de
contacto sobre la superficie de estanqueidad presentan una distribucién que se
describe como una funcién del tipo Hertz. Los méximos esfuerzos de contacto y la
longitud del contacto eficaz se relacionan con la intensidad de la fuerza de
contacto y el radio de la superficie toroidal. La intensidad de la fuerza de contacto
puede relacionarse con la interferencia geométrica entre las superficies de
estanqueidad macho y hembra y las dimensiones del elemento macho y del
elemento hembra de la junta.

La patente de Estados Unidos que lleva el nimero 4623173 _describe una
junta roscada con una superficie de estanqueidad toroidal cuyo radio es mayor
que 100 mm. De acuerdo con las dimensiones especificas de la junta, como su
diametro y espesor de pared, un sello con forma de cufia esférica que tenga un

radio grande puede presentar esfuerzos de contacto en el sello que no sean



suficientemente elevados como para garantizar el rendimiento del selio cuando se
lo usa, lo que aumenta el riesgo de que se produzcan fugas bajo condiciones
extremas. Por otro lado, si se desea obviar esta desventaja, usualmente las
esfuerzos de contacto del sello se mejoran a través del aumento de la interferencia
diametral, pero esto aumenta el nivel de los esfuerzos medios que actian dentro
de la junta, al igual que la distancia de desplazamiento que recorren los elementos
macho y hembra durante el proceso de montaje, lo que aumenta el riesgo del
engrane.

En el otro exiremo, el uso de un radio esférico muy pequefio es ventajoso
desde el punto de vista de la presibn de contacto méxima del sello, pero
profundiza el riesgo de engrane de la junta debido a este esfuerzo de contacto
particularmente elevado, que en general es mas alto que el limite aparente de
fluencia del material. Otra desventaja que presenta esta alternativa es la reducida
area de la superficie de contacto del sello que puede aumentar el riesgo de que se
produzcan fugas. La condicién de superficie imperfecta y la presencia de
rugosidad, lubricante particulas sélidas, etc. requieren una minima longitud de
contacto, donde la presién de contacto se encuentre por encima de un valor
minimo.

En estas juntas, las roscas preferidas son las que tienen perfil trapezoidal, lo
que lleva al aumento de la capacidad de carga de la junta propiamente dicha en
caso de que se las utilice en pozos muy profundos y del tipo de alcance extendido
con importantes desplazamientos horizontales. Para aumentar la resistencia
estructural de la rosca, se utilizan varios disefios de juntas con el concepto de
contacto flanco a flanco, donde tanto el flanco de carga como el flanco de
emboque de las roscas de uno de los dos elementos se ponen en contacto con el
flanco correspondiente del otro elemento durante y al finalizar el ensamblaje.

Una desventaja considerable que presenta el uso de roscas trapezoidales es
que el contacto en los flancos de carga y flancos de emboque durante el montaje
aumenta el riesgo de engrane y también el momento dindmico de torsién que se
requiere, lo que hace que la operacidon de ensamblaje sea inestable y reduce la
posibilidad de reutilizaciéon de dichas juntas.

Resumen de la invencién



El principal objeto de la presente invencibn es eliminar las desveniajas
citadas previamente por medio de una junta que permita que se formen columnas
con excelentes propiedades de estanqueidad que se adapten a la mayor cantidad
de condiciones operativas que son frecuentes hoy en dia y que se asegure un
6ptimo rendimiento ain después de varias operaciones de ensamblaje y
desensamblaje.

Otro objeto de la invencidn es proporcionar una junta con gran resistencia a
las cargas de operacion.

Los objetos citados previamente y otros que se clarificardn mas adelante, se
logran de acuerdo con la presente invencion por medio de una junta roscada para
cafios que comprende un cafio en cuyo extremo tiene un elemento de rosca
macho y un cafio en cuyo extremo tiene un elemento de rosca hembra; el
elemento macho tiene una superficie de estanqueidad toroidal ubicada en su parte
terminal cerca de la respectiva porcion roscada que presiona para dar
estanqueidad; cuando los elementos macho y hembra estdn en posicién
ensamblada, existe una correspondiente superficie de estanqueidad frustoconica
del elemento hembra ubicado cerca de la respectiva porcion roscada
caracterizada porque la superficie de estanqueidad toroidal tiene un radio, cuyo

valor Rs se encuentra comprendido dentro de la escala de la siguiente férmula:

E ( b )’ < Re<_ SE'm 0D’ [3(1-»’)]’"
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donde:

8 = interferencia de sello radial;
E: Médulo de Young del material;
tn: espesor del pemo

OD: Diametro externo del cafio
oad = limite elastico del material
wt: espesor de la pared del cafio
R, radio del pemo

v: Coeficiente de Poisson (= 0,3)

b = longitud activa de la presién de contacto
5.5t [3(1-»’ []’"

Vo=
= &i-v?) R}



Breve descripcion de las ilustraciones

A pariir de la descripcion detallada de una forma de realizacién preferida de
la invencion, la cual se incluye a modo de ejemplo no limitativo, resultaran mas
evidentes otros aspectos y sus ventajas, por medio de las figuras adjuntas donde:

La Figura 1 muestra una vista en corte a lo largo de un plano longitudinal de
la junta de acuerdo con la invencién en una posicién ensamblada;

La Figura 2 muestra una ampliacion en detalle de la junta de la Figura 1;

La Figura 3 muestra una ampliacién en detalle, a mayor escala, de la parte
del sello de la junta de la Figura 1 en una posiciéon ensamblada;

La Figura 4 muestra una ampliacién en detalle, a mayor escala, de la parte
del sello de la junta de la Figura 1 en una posicion desensamblada;

La Figura 5 muestra un gréfico con la variacion de la presién de contacto del
sello bajo diferentes condiciones de carga para una junta de acuerdo con la
invencion.

La Figura 6 muestra la distribucién del esfuerzo en la parte del sello a lo largo
de una seccién axial de una junta de acuerdo con el estado del arte.

Descripcién detallada de una forma de realizacién preferida

Con referencia a las Figuras, a continuacién se describe una junta de
acuerdo con la presente invencién a modo de ejemplo no limitativo. La junta
comprende un elemento macho 1 en cuyo exiremo fiene una superficie roscada
externa frustocénica; y un elemento hembra 2, que tiene una superficie roscada
intema frustocénica que se comresponde, ubicada en el extremo de un cafio o de
un manguito de conexién del cafio. El extremo frontal del elemento macho
comprende una superficie de empaime frustoconica y concava 9 que estd
orientada axialmente, que se presiona contra una superficie de contacto
frustocdnica y convexa 10 que forman una pestafa del elemento hembra, cuando
se termina la operacidn de ensamblaje. Se define un borde externo 13 por la
interseccién entre la superficie de empaime frustoconica, concava y frontal del
perno 9 y la superficie de estanqueidad toroidal que tiene orientacion radial 11.
Cuando la junta estd en posicion ensamblada, la superficie de estanqueidad

toroidal 11 del elemento macho 1 se pone en contacto con una comespondiente
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superficie de estanqueidad frustoconica y concava que estad radialmente orientada
12 del elemento hembra 2 que se conecta con la correspondiente superficie de
contacto frustocénica y convexa 10 de dicho elemento.

Las posiciones relativas de la superficie de empaime 9 y la superficie de
contacto 10 respecto de aquellas de la correspondiente superficie de estanqueidad
11 del elemento macho y del elemento hembra 12 se determinan de forma tal que,
durante el montaje de los dos elementos, e! contacto que ejerce la superficie de
empaime 9 y la superficie de contacto 10 define una interferencia diametral
positiva 3 definida por la diferencia entre los didmetros nominales iniciales DA del
elemento macho y DB del elemento hembra en condiciébn descargada, entre la
superficie de estanqueidad macho 11 y la superficie de estanqueidad hembra 12,
medida en un plano ortogonal respecto del eje longitudinal X de la junta ubicada a
una distancia C del borde 13 del elemento macho. Este punto C coincide con el
punto de tangencia entre el plano en seccién longitudinal y la linea circunferencial
de tangencia entre la superficie de estanqueidad toroidal 11 del elemento macho 1
y la superficie de estanqueidad frustoctnica y céncava 12 del elemento hembra 2.

La interferencia diametral 5 entre la superficie de estanqueidad toroidal 11 del
elemento macho 1 y la superficie de estanqueidad frustocénica 12 del elemento
hembra 2 se compensa mediante la expansién diametral del elemento hembra 2 y
la compresién diametral simultanea del elemento macho 1. Para una interferencia
diamefral O determinada, la presion de contacto que se genera entre los
elementos macho y hembra se relaciona con sus respectivas geometrias. Cuanto
mayor sea la interferencia 8, mayor sera la presién de contacto media que se
origina entre los elementos macho y hembra. Nommalmente, la interferencia
diametral del sello oscila entre 0,2 mm y 1 mm, de acuerdo con el diAmetro de la
junta, es decir que cuanto mayor sea el didmetro también mayor serd la
interferencia diametral del sello.

La distribuciéon en particular del esfuerzo sobre la superficie de estanqueidad
se define por la geometria particular de las propias superficies de estanqueidad.
La longitud "b°, denominada longitud de contacto, es la longitud medida axialmente
sobre las superficies de estanqueidad 11, 12 donde se genera la presién de

contacto. El valor de “b® se relaciona directamente con el disefio particular de las



superficies de estanqueidad en contacto y el nivel de interferencia 8. Si “b" es
corta, esto produce una distribucién de las presiones de contacto del sello
altamente concentradas, mientras que si "b° es larga, esto produce una
distribucién mas amplia de los esfuerzos de contacto mas bajos.

Si un cilindro de radio Rs y una superficie plana estin en contacto con una
fuerza F que presiona los dos miembros que actian perpendicularmente respecto
de la superficie plana a lo largo de la linea de contacto, la presion de contacto
entre ambos elementos se describe por una funcién de Hertz, siempre que no se

produzca ninguna plasticidad.

P,

E F 1/2
=[_‘I

donde Pmex €8 la maxima presién de contacto, E es el médulo de Young, Rs
es el radio del cilindro, F es la fuerza de contacto y L es la longitud de la linea de
contacto. Tal como puede verse, para un material dado, Pm 86 relaciona
directamente con el radio del cilindro y la fuerza de contacto entre los elementos
macho y hembra.

De acuerdo con un importante aspecto de la invencién, la méxima presiéon de
contacto que se desamolla entre las superficies de estanqueidad 11 y 12 es un
namero predefinido de veces mayor que la presién intema del medio que se debe
sellar, por ejemplo gas o petrdleo. De esta manera, se garantiza un valor limite
minimo para la méxima presién de contacto que se genera en el selio, a fin de
controlar el comportamiento del sello bajo diferentes condiciones de carga. Como
la fuerza de contacto que se refiere a la interferencia diametral & estd
condicionada, a su vez, por el desamollo de esfuerzos globales y las condiciones
geométricas del ensamblaje, la maxima presibn de contacto se relaciona
estrechamente con la elecciébn del radio 6ptimo méximo de la superficie de
estanqueidad toroidal.

De acuerdo con la invencidn, el radio maximo Rs max de la superficie de

estanqueidad toroidal macho se define a través de la siguiente relacion:



Rs<

sE'm oD [30-v?)"
24070, wit(l-v?)| Rm?

donde:

&= interferencia de sello radial;

E: médulo de Young del material;

tn: espesor del pemo

OD: diametro externo del cafio

oud = limite elastico del material

wt: espesor de la pared del cafio

Rn: radio del pemo

v: coeficiente de Poisson (= 0,3)

b = longitud activa de la presion de contacto

El uso de una superficie de estanqueidad toroidal con un muy reducido radio
Rs resulta beneficioso desde el punto de vista de la estanqueidad, ya que la afta
presion de contacto es critica para actuar como barmera para la presion interna.
Por otro lado, si Rs es demasiado reducido la presién de contacto es muy alta,
segln se hace evidente a partir de la férmula de Heriz, y esto constituye un riesgo
en términos de engrane, debido a los esfuerzos de contacto altamente
concentrados, y de estanqueidad, debido a una pequefia longitud donde se
generan las presiones de contacto.

A fin de evitar los problemas que se acaban de citar, se prefiere que la
Iongitﬁd de contacto “b”" sobre las superficies de estanqueidad 11 y 12 —donde se
genera la presién de contacto del sello- sea mayor que un determinado valor
minimo, que en el casc de superficies y tratamientos de superficies comunes se
establece en 0,5 mm. Luego, de acuerdo con la teoria de Hertz y tal como se
muestra mediante el andlisis por elementos finitos, para ciertas condiciones del
material, dimensiones de la junta e interferencia geométrica del sello, el radio Rs
de la superficie de estanqueidad macho afecta directamente la longitud a lo largo
de la cual se genera la presién de contacto entre ambas superficies de
estanqueidad.

También de acuerdo con ia presente invencién, el radio minimo Rs min de las

superficies de estanqueidad toroidales macho se define a través de la relacién que

oy



se presenta seguidamente segun la funcién de |a teoria de Hertz:
2
> L(L)
2Vo\ 2.15

b = longitud activa de la presion de contacto, con un valor de 0,5 mm, y Vp

donde

esta dado por la siguiente férmula
s.E? [3-v*)]"

g —v_’)[ R ]

Los ejemplos que se citan seguidamente muestran los valores para el radio
maximo y minimo Rs para diferentes cafios para petréleo tipicos, con el uso de los

valores representativos para 8 y tywt, calculado segin las siguientes formulas:

oD wt: Rs Rs
min max
73 55 21 82
89 6,5 26 73
114 6.9 28 97
140 9,2 21 108
178 11,5 17 138
245 13,8 15 204
340 9,7 31 398

Si es necesario reducir la cantidad de radios de sello diferentes para los
distintos didmetros de los cafios, de acuerdo con una forma de realizacién
preferida de la presente invencién pueden definirse dos escalas de radios
preferidas para dos escalas de didmetros de cafios simples, para lo cual se puede

emplear ia férmula precedente.

OD: Rs
< 140 mm 30<R8 <75
> 140 mm 30<Rs <
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100

Se puede mejorar el rendimiento del sello bajo diferentes condiciones de
carga a través de una forma de realizacién propicia de la junta donde se aplican
las ventajas de la geometria del sello descripto previamente en combinacién con
una geometria de rosca, segan se explica a continuacion.

El comportamiento éptimo de la junta de acuerdo con la invencién bajo
cargas de tension o compresién se da con el uso del perfil de rosca trapezoidal
para los elementos macho y hembra 1, 2 donde se minimizan las posibilidades de
los movimientos relativos axiales enire los elementos. De esa manera, se
minimizan tanto el movimiento como los efectos en las superficies de
estanqueidad.

Asimismo |a rosca tiene una separacion u holgura con una dimension de 0,15
mm o menos entre el flanco de emboque 6 del elemento macho 1 y el
correspondiente flanco de emboque 5 del elemento hembra 2, en la posicién de
ensamblaje definitiva. Dicha combinacién de rosca con sello de acuerdo con la
presente invencién ofrece una junta con buena resistencia estructural para
minimizar los movimientos y las tensiones pléasticas cerca de la regién de sello.

La Figura 5 muestra la variacién en la presidon de contacto del sello para una
junta de acuerdo con la invencién, donde el eje X expresa la relacion entre la
presién de contacto del sello y la mdxima presién a sellar, para condiciones de
carga extremas respecto del 100 % del limite aparente de elasticidad minimo
especificado del material.

Otra ventaja de la invencién se obtiene a través del angulo y, definido por la
pestaifia intema 10 y la superficie de empaime 9 y un plano ortogonal respecto del
eje X de la junta, con un valor que se encuentra comprendido dentro de la escala
de -56° y —-15°. De esta manera, la junta de la invencién elimina el peligro de
producir el desacoplamiento del sello o mayores deformaciones de éste.

Dicho rango de valores también tiene la gran ventaja de que evita que
durante el montaje se susciten problemas de engrane o deformacién. Por un lado,
un angulo menor que —5° harla probable que se produzca un problema de

aboplamiento bajo elevadas cargas de compresion o elevados momentos

o %
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dindmicos de torsién. Por otro lado, los éngulos mayores que —20° provocan
grandes deformaciones bajo condiciones de altas cargas de comprensién o altos
momentos dindmicos de torsion.

La junta de la presente invencidbn puede emplearse cuando el elemento
hembra se incluye en el extremo de un cafio o cuando se utiliza un manguito de
conexién con dos elementos hembra en ambos extremos.

A partir de la descripcion precedente, puede apreciarse que la invencién

satisface todos los objetos establecidos en la memoria.
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REIVINDICACIONES

1. Una junta roscada para cafios que comprende un elemento de cafio con
rosca macho (1) y un elemento de cafio con rosca hembra (2) con paredes
sustanciaimente cilindricas; el elemento macho | (1) tiene una superficie de
estanqueidad toroidal (11) ubicada en su parte terminal cerca de !a respectiva
porcién roscada que se acopla para dar estanqueidad; cuando los elementos
macho y hembra (1, 2) estdn en posicion ensamblada, existe una correspondiente
superficie de estanqueidad frustoconica (12) del elemenio de cafio con rosca
hembra (2) que se encuentra cerca de una porcion roscada, caracterizada porque
la superficie de estanqueidad toroidal tiene un valor de radio Rs predeterminado
comprendido dentro de la escala entre 21 y 398 mm, y dicho valor Rs se
determina en relacién con el didmetro externo del tubo (OD) por medio de la

siguiente formula

E( b Y pec SEmOD 31— )T
24070, wit(l-v? )| R'm?

2Vo\ 2.15
donde
5= interferencia de sello radial;
E: médulo de Young del material;
tn: espesor del pemo
OD: diametro externo del cafio
o = limite eldstico del material
wt: espesor de |a pared del cafio
Rn: radio del pemo
v: coeficiente de Poisson (= 0,3)
b = longitud activa de la presién de contacto

Vo BBt [3(1—.;’)]’"

61-v7) &’

2. La junta de acuerdo con la reivindicacién 1, donde se prevé una rosca que
tiene perfil trapezoidal y con una holgura que es igual o menor que 0,15 mm entre
el flanco de esfuerzo (8) del elemento macho (1) y el comrespondiente flanco de

esfuerzo (5) del elemento hembra (2) en la posicién ensamblada.

SAN
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3. La junta de acuerdo con la reivindicacién 2, en la cual el elemento macho
(1) tiene una superficie de empalme frustoconica en el extremo frontal (8) que
forma un dngulo (y) comprendido dentro de la escala de entre -15° y -5° con un
plano ortogonal respecto del eje longitudinal (X) definido por la junta.

4. La junta de acuerdo con la reivindicacion 3, en la cual Rs tiene un valor
que se encuentra comprendido dentro de la escala de 30 a 75 mm para un cafio
cuyo diametro externo (OD) es menor que 140 mm.

5. La junta de acuerdo con la reivindicacién 3, en la cual Rs tiene un valor
que se encuentra comprendido dentro de la escala de 30 a 100 mm para un cafio
cuyo didmetro extemo (OD) es mayor que 140 mm.

6. La junta de acuerdo con cualquiera de las reivindicaciones 4 o 5, en la cual
el elemento macho (1) se encuentra en el extremo de un segmento del cafo, y el
elemento hembra (2) se encuentra provisto en el extremo de un manguito de
conexién del cafio con dos extremos hembra.

7. La junta de acuerdo con cualquiera de las reivindicaciones 4 o 5, en la cual
el elemento macho (1) se encuentra en el extremo de un primer segmento del
cafio, y el elemento hembra (2) se encuentra provisto en el extremo de un
segundo segmento del cafio.

8. Un cafio con una longitud establecida que tiene, por lo menos, una parte
de su extremo provista con rosca sobre la superficie externa, adecuada para
forma!' el elemento macho (1) de la junta, con las caracteristicas descriptas en una
o mads de las reivindicaciones 1a 7.

9. Un cafio con una longitud establecida que tiene, por lo menos, una parte
de su extremo provista con rosca sobre la superficie intema, adecuada para
formar el elemento hembra (2) de la junta, con las caracteristicas descriptas en

una o mas de las reivindicaciones 1a 7.
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JUNTA ROSCADA PARA CANOS

Resumen

Una junta roscada para cafios para la industria de la extraccién del petréleo
que tiene una rosca trapezoidal y una superficie de estanqueidad toroidal (11)
ubicada en su extremo cerca de la rosca, y que para el sellado se acopla con una
correspondiente superficie de estanqueidad frustocénica (12), donde la superficie
de estanqueidad toroida! (11) tiene un valor de radio Rs que se encuentra

comprendido dentro de |la escala que se determina en la siguiente férmula (i):

E [ b )’ < ks s SE'm 0D’ [3(1-»’)]‘"

2o\ 2.15 2400w (1-0*)| R

M

Fig. 4

A
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4, The joint according to claim 3, whereln the male member (1) s provided in the
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* apd portion of a firet pipe segment and the famale member (2) is provided In the

end of a second pips sagment.

8. A tuba of definite longth with a portion of at lsast an extremity provided with
thread on the .outer surface adaptad to form the male member (1) of the j
having the characteristics of ons or more claims 1 to 5,

7. A tbe of definkte length with a portion of &t least an exiremity provided.
thread on the inner suface adapted to form the female merbey (2) of the
having the characteriatica of one or more claims 1 to 5, ’
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REIVINDICACIONES

1. Una junta roscada para cafios que comprende un elemento de cafio con
rosca macho (1) y un elemento de cafio con rosca hembra (2) con paredes
sustancialmente cillndricas; el elemento macho (1) tiene una superficie de
estanqueidad toroidal (11) ubicada en su parte terminal cerca de la respectiva
porcién roscada que se acopla para dar estanqueidad; cuando los elementos
macho y hembra (1,2) estan en posiciéon ensamblada, existe una cormespondiente
superficie de estanqueidad frustocénica (12) del elemento de cafio con rosca
hembra (2) que se encuentra cerca de una porcién roscada, caracterizada porque
el radio Rs de la superficie de estanqueidad toroidal tiene un valor comprendido
dentro de la escala entre 30 y 100 mm, cuando el OD es mayor que 140mmy
tiene un valor comprendido dentro de la escala entre 30 y 70 cuando el OD no es
mayor que 140mm.

2. La junta de acuerdo con la reivindicacién 1, donde se prevé una rosca que
tiene perfil trapezoidal y con una holgura que es igual © menor que 0,15 mm entre
el flanco de esfuerzo (8) del elemento macho (1) y el corespondiente flanco de
esfuerzo (5) del elemento hembra (2) en la posicién ensamblada.

3. La junta de acuerdo con la reivindicacién 2, en la cual el elemento macho
(1) tiene una superficie de empalme frustocdnica en el extremo frontal (9) que
forma un angulo (g) comprendido dentro de la escala de entre -15° y -5° con un
plano ortogonal respecto del eje longitudinal (X) definido por la junta.

4, La junta de acuerdo con la reivindicacién 3, en la cual el elemento macho
(1) se encuentra en el extremo de un segmento del cafio, y el elemento hembra (2)
se encuentra provisto en el extremo de un manguito de conexién del cafio con dos
extremos hembra.

5. La j-unta de acuerdo con la reivindicacién 3, en la cual el elemento macho
(1) se encuentra en el extremo de un primer segmento del cafio, y el elemento
hembra (2) se encuentra provisto en el extremo de un segundo segmento del
cafio.

6. Un cafio con una longitud establecida que tiene, por lo menos, una parte
de su extremo provista con rosca sobre la superficie externa, adecuada para

formar el elemento macho (1) de la junta, con las caracteristicas descriptas en una



0 mas de las reivindicaciones 1 a 5.

7. Un cafio con una longitud establecida que tiene, por lo menos, una parte
de su extremo provista con rosca sobre la superficie intema, adecuada para
formar el elemento hembra (2) de la junta, con las caracteristicas descriptas en

una o mas de las reivindicaciones 1 a 5.
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NOTARBARTOLO & GERVASI
Dr. G. Gervasl Dx. 5. Lorenad Dr. G. Gusio
Ox. D. Pallini Gervesl O, S. Menl Dr. R. Appalond
Dr. A. Palini Gervesl  Ing. B. Cinquentinl ing. C. Bomano
or. 6. Zucchi :'!- ;mm inﬂ.modn The International Bureau of WIPO
" L Picool - Quack PCT Section
. G. weront B‘u"é'msm Dx. P. Foa 34, chemin des Colombettes
Dr. R Asensio ing. G. Clalié Dr. R Marciand 1211 QENEVA 20
Dr. M.V. Primiced Dx. R Garzia Dr. E. Vasco :
Dx. L. Brighentt Dx. E. Sanl ing. D. DalfAnese SWITZERLAND
Dr. G. Martani Dx. E. Oravina
Dx. F. Ot Dr. E. Fano Aw. E. Racca
Dr. P Gedl Ing. P. Do Amna Avv. . Sarl Sertorl
o G e O N . Milan, 14 September 2004
Dr. S. Brazzinl Dr. E Clonl AW, P. Siefanell
Dr. S. Poncemmi Ing. M. Savi Dr. J. Grafler
Re: Intemnational Application No. PCT/EP03/04459

20122 Miano haly Corso di Foria Vitiorla, © +30 (2 5417901 +30 02

80336 Munich Germany  Bavarianing 21 +0 (080 5170163 +49 1080
6000 Lugano Swizerland Via Besso. 9 1 001 0864230 41 09!
50123 Firerme lialy LUngamo A. Vespuccl. 24 430 OS5 204467204468 430 038
00196 Roma Italy via Savola, 52 +30 08 B8841606-85305418 130 06

35137 Padova haly Largo Europa, 16 +30 040 8764447 +30 049
10121 Toino Laly CasOREcUmbeno, 8  +30 Ol 44077335015545 +30 011

filed on 29 April 2003
in the name of TENARIS CONNECTIONS AG
Our ref. 3378PTWO/er

International Application No. PCT/EP03/05165
filed on 16 May 2003

in the name of TENARIS CONNECTIONS AQ
Our ref. 3422PTWO/er

International Application No. PCT/EP03/09870
filed on 6 September 2003

in the name of TENARIS CONNECTIONS AG
Our ref, 3640PTWO/cr

International Application No. PCT/EP03/11238
filed on 10 October 2003

in the name of TENARIS CONNECTIONS AG
Our ref. 3739PTWO/er

With reference to the above case, we inform you that the new address of the applicant is:

TENARIS CONNECTIONS AG.
Bahnhofstrasse 7
Postfach 48

FL 9494 SCHAAN

Licchtenstein.

NOTARBARTOLO & GERVASL 5.p.A. - Www.

NEpalont Com
Capliale Sociale Inleamenie versaio € 500.000 - Codice Fiscale 02612760063 - Pariia IVA 11880320151 - Reg. imp. 1533518 Tiib. d Miano
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Please notify the relevant Authorities and the elected offices in order to enter the nationai
phases.

Respectfully submitted,

The Representative

AR T e D
GERVASI ma

NOTARBARTOLO & GERVASI

c.c. EUROPEAN PATENT OFFICE
Echardistrasse 27
D-80298 MONCHEN
GERMANY
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Tenaris Connections B.V,

WIC Amsterdam Airport

Schviphol Boulsvard 271

1118 BH Amsterdam

The Netherlands
m +3}| (2D &35 &7 04
Tl  +11 (OO 630703

S PATENT ASSIGNMENT AGREEMENT

This Pamest Asslgument Ageeement (the “Agreement”) is entered into an'of Sepromber,
9* 2003, bry end betwreen Tensrls Connactions BY, 2 corponation crganiaed snd existing
undet tho laws of The Netherdands, Baving it principal place of business st Schiphal
Boulevesd 271, 1118 BH, Lachthaven Schiphal, ‘Ammerdutn, The Netheiands
(hereinafier ceferred to a1 ASSIGNOR™), and Tenstls Congections AG, s cosparitioa
orpauived and existing undes the lvws of the Principelicy of Liochtenstein, heving it
offices at Poststrassn, 403 , POBox 365 - FL 9491 Ruggell - Lischvenstein {hegeinafior
tferred to s “ASSIGNEE").

Sectipa 3 Tho ASSIGNOR hersby assigns wod trassfers to the ASSIGNEE, and the
ASSYGNER hacely. accepts, all Its rights In xad to the exchaive ownenhip of the
technalngy, know bow, trade socrets, plans and ofl intzflectus] peopesty sighss reganling

(Patents™) and all contnustions, divisions, extensions, renowal, substimtes, and
reisrues thereof. This asslgnment includes sll relames, recsansinations snd extensions
thezeof, sad al] prlosity sights unsder all svallable Interontionsl Agreementy, Treatias snd
Conveatloos for the pratection of the Pateats in ils vasious fatm in eveey participating
country, end all applications for patentn (ncluding relaied sights such as uslity-soodal
nﬂuﬁnuhmnfumﬁﬁnundhﬂ:)humﬁumhmfmﬁhdhﬂd@
to the Patents in any forgn countriea. Mogeover, this assigament inclades the sights in
and 0 sny opposition filsd by the ASSIGNOR. to the patent segiatration by thind
pattios, bused ar purpareadly based on the Puents.

Section 21 This sssignsnent is mads for the onc-time and total smount of USY 307.750,
payable within 12 months ss of the exocution date. The price of this Agreament is
equivalent to all expenses incured by the ASSIGNOR in promaoting tha tachaology as
well a8 any other expense related thenetn, and thesefors the ASSIGNOR berchy walves
sy judicial or noododiclal claim spsinet the ASSIGNEE for any reimbumsement
whateoever, .

Sectlon 3: The ASSIGNOR herchy sgoeos to sign such documents that may be toquined
by the scdministeative suthoritles for recording this sasignment. The ASSIGNOR agrees
w twiify in any legsl proceoding, sign all lawful papers, execute all divislonsl,
contimmtion, substitary xnd celssue applications, maks all sightfol oaths and geaenlly do
everything s to aid ASSIGNEE o obtxin and enfates propex Pateats protection
in afl countries. Any ind all expenses and fees incumad in secording the sssignment”
hereunder shatl be barae by the ASSIGNER. )

A |

Regliored o1 o0 Chtlphor of Comuros Anssurium, Segiooutian huuder MISNSES
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Section 4: Thls Agreement has o retmactive effect to commenco s from Jaouery 1,

mmmmemmmmcmﬂmummdm
ownet of the Pstent,

&uhn&mﬂpuntlhnhdmdud:;umth.ndlhnhmw
the laws of The Nethastands, axcesyt the conflict of lews pravislans thescof,

Secotlon 61 Ay disputs, conttoveoy or clain betwosn the Pusties aslsing oat of, or
rclating o of in connection with this Agreement, lncinding, withont Amitation, sy
dlqnupdn.hnldlqmuuﬂnhm.ulhm::m&emﬁb

hm:mmhywmdunuglpdddﬁm&nh'

fially seecived by ¢hres wrhiteatoss sppointed ‘and acting in sccordance with the
ashiteation mlm of the Intamations] Chambar of Commerne, ‘The arhitrstion shafl be
held in Tha Hague, The Nethetlands. The ssbitation procesdings shall be carred out in
the English hogunge.

Section 7: The pasties hereto catahlish the domicilas set forth hereinabove; any and sll
notices delivared at aid damiciles will ba doamed valid, until s change thereof shall have
henhunnyuﬁﬁd

hmmmp«wmw twn countesparts of the sams tenor and
putpose, as the date set fath shove by thelt duly authorized srpresentatives.

‘I'enarls Connections A.G.

Mz, Edich Hoop

w-n*v&-—-a—um—hmm



WTC Amstonlam Airport
Schiphol Boklevard 271
1118 BH Asmstendam

The Netherlands

Tenaris Connections B.V,

Exhihit

List of Patents in the nams of TENARIS CONNECTIONS BV

try Filing pumber Piling date _
__ITALY- April 30, 2002
g% __RM2002A000274 _ May &:ogu —
_September 6,2002
TTALY it stetia e 15, 2008
_ARGENTINA gggms:ll Mﬂ;g‘ﬁ _
__: — 000423-2003 April 20, 2003 ~
101424857 April 29, 2003
_2003-00686 _April 30,3003
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PATENT COOPERATION TREATY

From the INTERNATIONAL S8EARCHING AUTHORITY PCT
To:
NOTIFICATION OF TRANSMITTAL OF
NOTARBARTOLO & GERVASI 8.P.A. THE INTERNATIONAL SEARCH REPORT
Attn. Gexrvasli, Gemma OR THE DECLARATION
Corso di Porta Viem -
20122 Milano
ITALY A (PCT Rule 44 1)
Damw of malling
(deyimontiea)  10/02/2004
Appicant’s or agant’s file refarencs
3640PTHO/or FOR FURTHER ACTION Ses paragraphs 1 and 4 below
Intemational spplication No Intemationa) filng date
PCT/ER 03/09870 (daymontnyee 66 /09/2003
Applicant

TENARIE CORNECTIONS AG

1. m The appllcant is hareby notified that the inlemational S8sarch Ropan has been astablished snd |8 franamitisd harewith

Filing of emyndments and statement uncer Article 18
The sppicent is sniified, i he 30 wishes, fo aman the claime of the inlemational Application {see Fuls 48):

Whent Trnlnmlrrmorlllr%. amendments is nommally 2 months fom the date of rensmitial of the
Inemational Saarch Repart; howavey, for mone detala, 898 the notes on the accompanying sheet,

Whare? Dimcliy Dthe  Imamatonal Bureay of WIPO
34, chamin des Colambattes
1211 Geneva 20, Switzariand
Fascimie No : (41-22) 740 14.35

Feor more detallad Instruciions, see the notes on the accompanying ehest

Ish oiffied that no Intemational Saarch will be shod and tha declaration under
21:]1!:%;?“'::1&.““:0“ FReport estabil and that the nu

3 D With regard to the proteat againet payment of (an) addiSonal fea(s] under Rule 40 2, the sppliomnt (s notifed that:

D the protest opathty with tha decision hereon has been iransmitiad to the Inlemationsl Bureau logethaer with the
spplicant's request 1o forward the mxts of both the protsst and the decialon tharean o the designaiad Offices.

[[] nodecision has basn made yat on the protest; the applicant will be nofifiad as 500N &x & dacision Is made.

4. Further sotion{s} The applicant ls reminded of the following:

mwummmumm the Intsnational applicalion will be publishad by the Intemational Burean.
wishes 1o avoid or postpa cation, a notios of withdrawsl of tha inlematione! application, or of the
orlwdulm.m_mmllnhmm reau as providied In Rules 90bis 1 and 802s.3, respactively, before the
compietion of e schnical preparations for intemational publication.

Within 10 montha from the priority date, a demeand for intemationa! prefminary sxamination must be filad if the applicant
wishes o postpone the antry into the national phase unili 30 months from tha priority date (in soma Ofices even laisy)

WIHnmmﬂnmumbﬂ!yd-h.luwummnpammmwmmmhndmm
befare al designated Officss which have not besn alaciad in ©8 demand or in & iater siscion within 16 months from the
priorty dein or gould not be elected bacause they are not bound by Chagter Ui

Name and maRing address of the latamational Gearching Authority | Authorized citicer
T an Eu Pxtant Office, P B. 8819 Patenliaan 2

HV
Tet lﬂ1-70)"340—m1w 0. Tx 31651 eponi,
Fax (+31~-70) 340-20

Germaine Moet

Form PCT/IGA/Z20 {July 1988)
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NOTES TO FORM PCTAI8A/220

Thesa Noles are iIntendsd b give he basls Isbruslions conseming the fiing of amendmanis unclar atisls 10, The
cnew mm-m.
hﬂhﬁmﬁm,mhh?ﬂlﬁh&ﬂ.lnﬂdﬁnd

in theas Naoles, “Asticla®, M‘.ﬂ:HM'MMEHMGIhFGT.hPGTW“ﬁIPGT
Advinintrative nsiruations reapeatively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

mwnnMMMthManMmmnmn-mdh
intemationsl sppiication. i should however bs smphasized that, aines il parts of the intemational (:dn.
Mb#-mﬂz;ﬂ:‘mh&ﬂﬂ#m- wmn&rbh_‘"
no
for the puiposss of provisional protedtion or has anclher reason Ir-nuﬁhddnlhbnllhnﬁnlﬂlm‘

Furthermare, R should ba amphasized that provisional prolection is svallable in some Stales only

What parts of the intarmatianal applioation may be smended?
Under Article 18, only the olaims may be amended

3:‘::: Wﬁﬂ:-.h clsbne may uhn“= mdm:immuu;mu:::
Ativia 34 belre the intemational Examining Autherity. ey coly

inko the national , ol of the Intemational sppikoation bs amended under Aricle 248
rlunw 21'- parin wppl may u

Whan? Wihin 2 manths from the dals of rarsmiial of the intsmational search report or 18 manihs from the priorlly
daie, whichever tims Imi ixdor. } should be neted, hawevar, that the amandmenis will be conaidersd
& having besn rmoalvad on Wihey are recaived by the Intemational Bureau sfter the expiralion of the
ﬁ)ﬁmlﬂﬂh‘hhwﬂhdh%mﬁhmmm
ule .

Whare ot io fils the woerdmenis?

The amendmenis may only be fled with the international Bursau and not with the reasiving Offiss or the
hmmm%mmna

Whers a demand for intemsliona! prelininery axaminalion has been/s fled, see below.

santire d alal
How? iﬁz&"m"'."ﬁ aima, by adkding one or mere new alalms or by emending the text of

A replacement shest must be submitted for sach shest of the clame which, on accouri of an amendment or
amandments, dfEers fom the shest originally fled

Al the claims 3 on a replasemant sheet must be manbered in Arsble numerals Whare a olim i
eanaslled, no of the athar siaims s required In all csses where dalme e renumbered, they must
be rerumbered sonseeutivaly (Adminisirslive instnmiione, Bection 206(h)).

The amendmenis must be made in the lxnguage In which theinternational applioation is to be publiahed.

What decumsents mustmay sesampany the anendmantis ?
Latter (Section 205(b)):
Tha amendments must be submitted with & letter

The leiter wil not ba published with the intemationsl appliestion wnd the smended claims. 1t should not be
confusad with the “Statsment under Article 19(1)" (see bulow, under “Statement under Article 18{1)%).

The Neiter must be in English or Franch, st the choloe af the spplioant, Howevar, ¥ the ianguege of the
intsimationsl application is English, the letter must be in English; It the uage of tha intemational
Is Franah, the ntter must be In Frenah. ene

Nokes 1 Form PCTABAZ20 (st sheet) (Janusry 1984)

BNBDOCID: SORBABIINDIENDY, ) »



NOTES TO FORM PCTSA/220 (continued)

hﬁrmdhhubhdﬂu;:‘umhd&-:ﬂﬁhdﬁl-n?dlmﬂ.h
puhi-hdnd-.m-nuhn oath clalen appearing inlamational agplsation (it being Lundewiood
identioal indication=cancermning ssvera elaims may be grouped),wheiher

the olalm is unshenged

the olaim b cangelied;

the olaim s new;

the claim replaces one or more clsime s Sed;

the olaim i the resull of the division of & slaim = flad

33335

Tha following ssamples [Rustrabe e tnanner in which amendments miistbe sxplained In the
Scoom panying leiter:

1. ulﬂl‘yh.mlldlh-.ﬂdhrmumdlimhmli]
alms 1 to 28, 31, 32, 34, 35, 37 to 48 repiaced by smended elaims bearing ihe sams numbers;
dam 30, 3 -ld unshanged: new clsime 49 10 51 added *

2. [Whare ariginally thers 1E olaima snd after amendmend of all alaimes there o 11
'Gdnlhilm sinended daims 1 to 11 * - 1k

3 [Wham originally there ware 14 clsime and the smendiments consist in sanceliing some claima and in adding

new slaims]:
“Cipitms 1 1o 8 and 14 unchanged; claime 7 (o 13 cancellad; now slaims 15, 18 and 17 meded " or
"Cinims 7 to 12 cancalied; new alalms 15, 18 and 17 added; afl other uliinmh-'ld

¢ T30 enang act alsims 11 In 13 ety 19 aancalied: lsima 14, 15 and 18 amended
1- ang
olaim 14; olaim 17 subelvided i armnciad aighrm 15, 18 and 17; new olaim £0 and 21 added ]

"Staternant under wrtisls 16(1)" (Ruln 40.4)

The ncdmanis muy be acoompaniad by a stelernent saplaining the amendmants and infloaling any impact
Ml%?&mﬂhﬂmh&hﬂh“”“hmﬂﬂn

The sistsment will be published with the International appliastion and the amendsd claima
R must e In the language i which the intsrnationst spppliostion ia i» be publishad.
R must be Lrief, not exoseding 500 words if in English or If trenslaied Into Bnglish

B should not ke cenfused with and dows not replzos Y lelter Indioating the difarsnoss batwean the olaims
-Mﬂ.umﬁﬂlmh”mn.m“ﬂmnhﬂdnmwlm
prulerably by using the words "Statement under 181)*

[ not contain any deparaging commments on the inlernatienal searh report or the relevanoe of ollslions
cmud &mumﬁmmmm mhh.:dhlnﬂlmdlmdu-dl
thmﬁWhmmmm that elaim

Conssquence If a demand for intsmationa praliminary examinstian has already bean Sed
ll.dhﬁmdﬁ'wmmmm 18, a demand for inlermationsl preliminay sxsmination
haa sirgacy been submitind, e spplioant must preferably, dhmhﬂ“huﬁuﬂuﬂsh

Intamational Bureau, also fils & copy of such amendmanis with he Intemational Preliminary Examining
Authority (ses Fule 82 2{a}, firel ssntenos)

Conssquencs with regard to iransiation of the internations! appfisation fer entry inta the national phase

The spplicants siterrilon In drewn i the fact that, where upon antry irio the naionsl phase, & tranalsiion of the
ddme & Mm-hﬂﬂlmhnbhmhdhh mon-.mu.c
In adkiiion to, the irarelstion of the daime & filed

For further delalis on the requiremenia of sach designaiacisiscied Qffios, sss Volume 11 of the PCT Applioant's

Nales io Farm PCTABAZR0 {sscond shest) (anuary 1094)




PATENT COOPERATION TREATY
INTERNATIONAL SEARCH REPORT
' (PCT Article 18 and Rules 43 and 44)

P —————————————— —————————————
Appicant'y or sgents fils relsrence FOR FURTHER (-F.:m olT;:n.I::III .:lmm &u:\m ﬂ:];m
3640PTHO/ ox ACTION ]

Imemational application No international fllng cats (daymonthvysar) {EsvBeat) Priceity Dais {dey/monthvyesr)
PCT/ER 03/09870 06/09/2003 06/09/2002
Applicant

TENARIS CONNECTIONS AG

This intsmational 8aarch Report has bean prapared by this intamational Searching Authority and s tanamitied to the apploant
according v Arlicle 18 A copy Is being trarsmittad 1o the Intemational Buresu.

This intsmational 8earch Reportoonsistacfetotalof ____§  _ shests
itis aleo accampanied by & capy of sach prior act docunant cied in this report.

1. Busis of tha report

2 With regard o the lenguage, the nlamational ssarch was carmad out on the basis of the intamational apgplication In the
language in which it was fled uniess otherwiae indicaed under this hem

mumm-hnm-mﬂnolhmmummmmnm

O

the Imemational sasrch was

Authortly (Rude 23.1{bj)).

b With regard to any mdnﬂo-uhrmhnﬂdoqlmummhmﬂmumm_eh
w-cuﬂodwlmmbllldhm ng :

camained in the intsrmational appiication In written form.

fMed ogether with the intemational application in computer readsbls farm
funished subsequently to this Authority in wittan lorm
fumished subsscuently to this Authonity (n compuier readbis farm.

the wiaiement that the subssguantly fumished writien ssquence Nsiing doss nat go bayond the disciosurs in he
Intsmatonal appiication as fisd has bean fumished. "o »

the siztamant that the informadion recorded In poivputer readabla form Is idsntical to the wiitien sscquence Jisting has been
fumished

Cartaln clsdms were found unasarchabis {Ses Box 1).
UnRy of invention Is soking {see Bax Il)

O O O0O0a0

4 With regard to tha title,
[X] e wstis appmoved s submited by the spplicent.
[ ] themchasbeen esisbiished by thia Authority 10 read as follows:

5. Wih regard to the abstract,

x] umuwumwuupum
[J  thottms been ostablanad, according to fule 38.2(b), by this Authrtly 8 It apgears in Bax i The sppicant may,

nlﬂnor-mmmudmofmﬂlngofm search report, eubmi comments o this Authordty
8 The Nigure of the dmwings to be publshed with the abatract is Figurs No. -
[[] as eugoesiad by the appicam [  None ot the ogurss

[X] becmies e eppicant fatied to suggost a figure.
[[] becauss this igure better charctarizas the invention

Form PCT/ISA/210 (flret sheal) (July 1898)
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INIEMNAIIONAL SEARCH REPORT

intematiensl Applicstion Mo
PCT/EP 03/09870

1 I TR

B. MELDS SEARCHED v
P———

Agcording 1o Inensiional Patan Classilication {IPC) or 1o both national casslfication and PG

Miiriam documantation
IPC 7 F16L

searchad (cassiication sysism folowad by clasetTicalion Symbote)

Docamentation asarchad other than minkmum documantxtion to the extant that such docwnants are included In the Beich searchad

EPO-Internal

Elactronic dain hase consuftad during the Intsrnational ssarch {nams of deta bass and whemn practicsl ssanch terms ussd)

€. DOCUMENTS CONRIDERED TO BE RELEVANY

Category *

Chasion of dooumant with indicalion  whare appropriate of the Risvant passagas

Ralevant %o caim No

A US 4 384 737 A (REUSSER HANS E)
24 May 1983 (1983-05-24)

19 May 1999 (1999-05-19)
the whole document

A EP 1 203 909 A (HYDRIL CO)
8 May 2002 (2002-05-08)

abstract; figure 1; table 4

————

column 8, 1ine 20 ~ 11ne 29; figures 4,5
A EP 0 916 883 A (SUMITOMO METAL IND)

column 3, 1ine 27 - 1ine 31; figure 2
A NO 01/094831 A (SUMITANI KATSUTOSHI ;

MAEDA JUN (JP): NAGASAKU SHIGEO (JP);
SUMITOMD M) 13 December 2001 {2001-12-13)

~f—

2-9

2-9

2-9

m Further decurnenis sre Msiad in fie continualion of bax &

EE] Putent farnfly membars ara fisted In annex

* Special categorias Of ciiad documents :

*A"' documani defining ths ganevsd siais of the an which bv not
considared 1o ba of parficuler misvance

b -::gnmummwmn- Internaions’)

L O I a1 meiADESN e pUbBSH s cits 0f s
cltafion or other special resson (as specind)

1 documant raferring 1o an oral disciosurs use  exhibiien or
olhar means

pe the
wn%mp&b Intwrstional fling dute bt

T iar document published altor the intemarional daie
or prlorily date snd not in confiict with the bt
ciind to undersiand the principls

X' documant of

8" document mamber of the sarme patent family

Data of the actual compialion of tha (nlemationsl seesch

30 January 2004

Duts of maling of the IMemational search report

10/02/2004

Hame and maling address of The IBA .
) "Eurpsan Paishi Oiice P B. 5813 Patentiaah 2
NL - 2280 HV

Tel (+31-70) M40-2040, Tx 31 831 aponl
Fax (+31-70) MiI-018

BudtZ-0lsen, A

Foun PCTARAME 10 (seourd shawd) (luly 1000)

P ..--_..qhiuhﬁ:ﬂvﬁ—\'ﬂ&nﬁ el

' page 1 of 2

BT ST T ey




INIERNATIUNAL SEAHUH REPORT -

PCT/EP 03/09870

C {Contirwiation) DOCUMENTS CONSIDERED TO BE RELEVANT

Cudngory * mum.mm.mmdmwm;n Palsvird 1o clalm No
A .US 4 153 283 A (HELLMUND WOLFGANG ET AL) 2-9

8 May 1979 (1979-05-08)

figures
A EP 0 713 952 A (SUMITOMO METAL IND) 2~9

29 May 1996 (1996-05-29)
figuras 1a,2b,5¢

A EP 1 020 674 A (KAWASAKI STEEL CO) 2-9
19 July 2000 (2000-07-19)
figures

Fosn PCTABMETO {oontinuaiien of seoonsl sheat) Lhty 1000)
' page 2 of 2

a e ey




imsmational Application No. PCTEP 03 09870

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

L]

Continuation of Box 1.2
Claims Nos.: 1

Present claim 1 relate to a product defined by the formula expressed 1n
1ine 12 of the claim. The use of these parameters in the present context
1s considered to lead to a lack of clarity within the meaning of Article
6 PCT. It 1s tmpassible to compare the parameters the applicant has
chosen to employ with what 1s set out 1n the prior art. The lack of
clarity 1s such as to render a meaningful complete search impossible.
Consequenttly, the search has been .restricted to:

A threaded tube joint, comprising a male threaded tube member (1) and a
female threaded tube member (2) with substantizlly cylindrical waltls,
the male member (1) having a toroidal sealing surface (11) placed at its
end portion near the threaded portion thereof engaging for sealing
purpose, when the male and female members (1, 2) are in the assembled
position, a corresponding frustoconical sealing surface (12) of the
female threaded tube member (2) placed near a threaded portion
characterised by there 1s provided a thread with trapezoidal profile and
with a ¢learance equal to or less than 0,15 mn between the stab flank
(6) of the male member (1) and the corresponding stab flank {5) of the
female member (2) in the assembled position.

The applicant’s attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an 1nternational preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Pretiminary Examining Authority 1s
normally not to carry out a preliminary examination on matter which has
not been searched. This 1s the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the applitation proceeds into the regional phase
before the EPO, the applicant 1s reminded that a search way be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.5),
should the problems which led to the Article 17(2) declaration be
overcome.
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. amations] application No.
INTERNATIONAL SEARCH REPORT PCT/EP 03/09870

Box1 Obssrvations whene certsin claims wers found unasarchable (Continustion of item 1 of first sheet)

This intematinnal Seerch mhmmmmmammmm 17{2)(a) for the fallowing reasons:

1 D Claima Nos.:
bacaugs they relate to subject matter not required to be esarched by this Authorfly, namely:

2 m blauu";::ymhnnluulmmwmwmwmﬂymmnmmﬂmmbm
an exiant that no meanngiul Intemeticnsl Gearch can be carrled owt, speciically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. Chaima Noa.:
D becauss they are dependant claims and e not drafted in acoordance with the ssoond and third sentencea of Rula 8 4{a)

Box Il Observations where unity of invention ls lacking {Continustion of Hem 2 of first sheat)

Thia internations] Searching Authortty found multipie Imventions in this INemational appiication, as folows:

1. [] As el requirsd additional nearch fess ware mely peid by the appican! this IMamational Search Report covers at
starchabls daime

2 [ ] sl searchable ciaims ould be aserched without sifort justifying sn ackiitonal fee, this Authority cid not invits payment
of any addttional fee .

As of fhe required additionsl search fos L the s Inlemational Bearch Raport
3 D m?rzu?ymm;m-HMMMﬂq.Mﬂmﬁﬁu; epphoart,

. required addiional ssarch Tees tim applicant. Coneaquently, this Inemationsl Search Reportis
¢ D :olrbhduhumllm nmmmm :’-R-sznlnmwcginlmn:

Rsmark on Protest D The additonal soarch fess were acoompanied by e applicant's proeet

D No protest acoompaniad the peyment of additionsl search lea,

Form RGTABA/210 (continuation of firet sheet (1)) (July 1388) . page 1 of 2
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PCT/EP2003/009870
PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

PCT To
Notarbertolo & G
OF PRIORITY DOCUMENT Corso di Porta V - .
{PCT Administrative Instructions, Section 411) 1-20122 Milan M
italy t x
Dats of mafling (day/monthiyear) T
06 Jenuary 2004 (06.01.2004) ———
Applicant's or agent’s flle reference - }

International application No. International filing date (day/month/year)

PCT/EP2003/009870 06 September 2003 (06.09.2003)
International publication date (dey/month/year) Priority dato (dey'month/year)

Not yst published 06 September 2002 (06.09.2002)
Applicamt

TENARIS CONNECTIONS AG et al

1. By means of this Form, which replaces any previoualy issued notification conoeming submission or trangmittal of priority
documenta, the applicant is hereby notified of the deats of receipt by tha internstional Bureau of the priority documaent(s)
relating to all earfer application{s) whoea priority I3 claimed. Unlass otherwise indicatad by the letters "NR”, in the
right-hand column or by an astarisk appearing next to a date of recelpt, the priority document concemed wes submitted or
transmitted to the Intemational Bursau In compilancs with Ruls 17.1(a) or (b).

2. (¥ appliocabls) The fetters “NIR" appesring in the right-hend column denote a priority dooumaent which, on the dxte of maliing
of this Form. had not yet been recsived by the Internationsl Burests under Rule 17.1{s) or (b). Where, under Rule 12.1(s) , tha
priority document must be submitted by the applicant to the recsiving Office or the International Bureau, but the spplicant
falls to submit the priority document within the applicabis tima limit undear that Ruls, the attention of the sppheant ks direated
to Rule 17.1{c) which provides that no designated Offics may disregard the priority claim contcerned before glving the
spplicant an opportunity, upon entry into the national phass. to furnish the priprity document within e time limit which is
resscrable under the circumstances.

3. (H spplicable) An asterisk{*) appearing next to a date of racaipt, in the right-hand column, denates a priority dooumant
submittad or transmitted to the intemstions’ Bureau but not in compilance with Ruls 17.3(a) or () {the priority document
was recelved after the time limit prezoribed in Rule 17.1(a) or the request 10 prepare and transmit the priority document was
submitted to the recelving Office sfter the applicable ime limit under Rule 17.1(b)). Even though the priority documant was
not furnished In compliance with Ruls 17.1(s) or (b}, the imasmational Bureau will nevertheless transmit a copy of the
document to the designated Offices, for their considerstion. In casa such a copy ls not  acospted by the designated Office
as priority dooument, Rule 17.1{a) provides that no designated Office may disregard the priarity claim concernad before
giving the applicant an opportunity, upon entry Into tha nattonal phase, to furnish the priority document within a time limit
whioh ls ressonable under the circumstances.

Prioitvdats @ PriorbvsoplicationNo, @ CountrvorreglonalOffice = Datn of recaipt
orPCT ragelvino Office ™ of nriority documant

|08 Sept 2002 (06.09.2002)  RM2002A000445 T 12 Dece 2003 (12.12.2003

The Internstionsl Bureau of WIPO Authorized officar
34, chamnin des Colombettes
1211 Geneva 20, Switzeriand Véroniqua Bellour
Facsimlis No. {(41-22) 338-7080 Telephone No. (#1-22) 338 8802

Form PCTAB/A04 (January 2004) 008037107




PATENT COOPERATION TREATY QQO
t
{c
From the INTERNATIONAL BUREAU
PCT To:
NOTIFICATION OF THE RECORDING
OF A CHANGE GERVASI, Gemma
Notarbartalo & Gervasl S.p.A.
{PCT Rule 92bls.1 end Corso di Porta Vittoria, 9
Administrative Instructlons, Sectlon 422) 1-20122 Milan
italy
Dete of maiting (day/month/vear)
09 Novembar 2004 {09.11.2004)
Applicant’s or agent's fie refaronoe
3640PTWOVer MPORTANT NOTIFICATION
internationsl applioetion No. intamnational fling date (dey/month/vear)
PCT/EP2003/009870 06 Saptembar 2003 (08.09.2003)
1. The following Indications appesred on record conoeming:
E the applionmt D the inventor D the agent D the common repressntetive
Name snd Address State of Nationallty | Stete idence
Ewls co‘mlecnons AG u L
TESS0
FL-8481 Auggel [ Telwphne No.
Llechtanstein
Facs/mile Ne.
- Teleprinter No.

2. The Intarnational Bursau hersby notifies the applicant that the following change has been recordsd conoeming:
D the person D the name IE the address D the nationality D tha residence

Name snd Address

TENARIS CONNECTIONS AG
Bahnhofstrasse 7

Postfach 48

FL-9494 Schean
Llechtenstein

3. Further observations, if necessary:

4. A copy of this notificstion has been asnt to:
[gl the recelving Office
[] the intarnational Searahing Authortty
[Z, the international Preliminary Examining Authority

State of National of fesldence
u K]
?olephuno No.

"~ Facsimiie Na.

[ Taleprintar No.

D the designsted Offices concermed
E the elected Officos concamed

Thae international Bureau of WIPO
34, chomin dos Colombetins
1211 Genova 2, Switzsriand

Faosimile No. (41-22) 338.70.80

Peggy Steunenberg

Telsphone No. (41-22) 338 5482

Form PCTAB/308 (March 1064)
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Radicacion ; U532055 Soemesm Folios: £S5 (D
Fecha (AR} 2005-83-84 17:42:28 .
Traite i PCT-PRTENT 379 FRSE Mo

. 411 PRESENTAC
hm::lmllmmm

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
USUARIO  RADICADDR
PATENTE DE INVENCION MODELO DE UTILIDAD () ( 4/
Indicacldn de que se solicita la concesion de una patente. { { /
Datos de identificacion def sollcitante o de {a psrsona que se presentala soliciivd. ( ) { A
Descripcion de la invencién, () ( 4)/
Dibujos de aer estos partinentes. { ) (

) Comprobante de Pago de las fasag establecidas.
COMPLETA ( / INCOMPLETA ( ) ()

DISENO INDUSTRIAL ( )

- Indicaclon de que se soficiia el registro de Disefio industriai () ( }
- Datos de identificacién del solicitante o de la persona que presenta { ) ()
- lasolicitud, _
- Representacién grifica o fotogrifica del Disehio Industrial 0 muestra del
Material que incorpora el disefio. () { )
Comprobante de pago de las tasas establecidas { ) {)
COMPLETA { ) INCOMPLETA { )} ( )

ESQUEMA DETRAZADO  { )

- Indicacién de que solicita ef registro de un Esquema de trazado. () { )
- Datos de Identificacion del soicitante o de la persona que presenta
La sollchud, () ()
Representacion grafica del esquema de truzado ( ) ()
Comprobante de pago de las {asas establecidas. { ) ()
COMPLETA ( ) INCOMPLETA () {)
Firma Responsable:

Fecha: - ‘
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Industria y Comercio

2020 SUPERINTENDENC]A
Bogotd, D.C.,
Doctor: Oficio N°
ERNESTO CAVELIER FRANCO e 175801
Apoderado
TENARIS CONNECTIONS AG
ASUNTO: Radicaciéon N° 05-205568

Sollcitud intemacional PCT/EP2003/009870

Fecha inicio fase nacional  06/04/2005

Tramits 011

Evento 379

Actuacién 430

Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la
Decisidon 486 de la Comisibn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular Unica
de la Superintendencla de industria y Comercio, se le comunica que:

B Debera presentar 1a correspondiente traduccion de los dibujos 5 y 6.

H El solicitante debera presentar el anexo relativo a los Inventores para complementar
los datos solicitados en el petitorio fase nacional.

8 El solicitante deberd precisar el numero de solicltud internacional, por cuanto no
comresponde en su totalidad al consignado en el petitorio fase nacional.

B La solicitud no contiene la copia del documento en que consta la cesién del derecho a
la patente del inventor al solicitante o a su causante. (Art. 26-k) Decislon 486).

R La solicitud no contiene el poder debidamente otorgado, con el lleno de los requisitos
exigidos por los articulos 63 y subsiguientes del Cédigo de Procedimiento Civil.
Adicionalmente, deberd presentar el documento que acredita la existencia y
representacion legal de ia sociedad solicitante, cuando ésta fuere persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le requiere para
que dentro del término de dos meses siguientes a la fecha de notificacion del presente
oficlo, complete los requisitos anteriorments enunciados. En caso de no dar cumptimiento
al presents requerimlento, [a solicitud se considerard abandonada y perdera su prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal ), del
capitulo quinto del titulo primero de {a Circular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de la Divigion de Nuevas Creaciones.

El anterddr requerimiento fue notificado por fijacibn en lista de
fecha, ﬁj ABR 2995
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