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ANEXO INVENTORES

CARCAGNO, Gabriel E.,, un ciudadano Argentino, domiciliado en Berutti 495,
Camapana, Buenos Aires, Argentina; DELLA PINA, Giuseppe, un ciudadano Italiano ,
domiciliado en Via delle Querce 7, 24048, Treviolo, Italia, TOSCANO, Rita G., una
ciudadana Argentina, domiciliada en Goya 285, Buenos Aires, Argentina; COPPOLA,
Tommaso, un ciudadano Italiano, domiciliado en Via Domenico Purificato 188, 00125,

Roma, Italia.



TRADUCCION
JUNTA ROSCADA PARA CANOS

Campo de la invencion |

En términos generales, la presente invencion se refiere a juntas roscadas
para cafios, particularmente juntas para carios que se utilizan en la industria de la
explotacién del gas y del petréleo. Estos canos pueden utilizarse tanto como
cafierias para el bombeo de gas y de petréleo al igual que como entubaciones de
los pozos de sondeo propiamente dichos.

Estado de la técnica

En la industria de la extraccién de gas y de petréleo se utilizan cafos de
longitud preestablecida que se conectan entre si por los extremos para que
puedan alcanzar grandes profundidades donde usualmente se encuentran los
yacimientos de hidrocarburos.

La técnica de sondeo que se utiliza con mayor frecuencia es la de perforar,
mediante barrenado, los pozos que empiezan en el nivel de la tierra o del mar,
hasta que se llega al depdsito de gas o petréleo. La profundidad de estos pozos
puede alcanzar varios miles de metros. Durante el barrenado, se entuba la parte
interior de los pozos con cafios metdlicos a lo largo de toda su longitud. Los
segmentos de cafos de metal, que miden alrededor de diez metros de largo, se
unen mediante juntas roscadas. Por lo tanto, estos cafios forman una columna
tubular que mantiene un didmetro constante a lo largo de toda su longitud, excepto
cuando se corresponde cori la junta donde el diametro externo puede ser de
incluso 1 pulgada (25,4 mm) mayor que el que tiene |a cadena propiamente dicha.

Para cubrir toda la profundidad del pozo se utilizan varias columnas que,
por razones de resistencia mecanica y caracteristicas geolégicas de la formacién,
tienen diametros inferiores a medida que la columna alcanza mayores
profundidades, de forma tal que se constituye una estructura de tipo “telescépica”.

Cada vez es mas frecuente que la industria del petrélec y gas se encuentre
con la necesidad de excavar pozos en posiciones muy inclinadas respecto de la
posicion vertical, e incluso posiciones casi horizontales, para alcanzar los
depositos de petréleo y gas. Existen necesidades estructurales en el uso de los

cafios que no pueden satisfacerse con el uso de los cafios nomalmente



disefiados para pozos verticales. En el caso de los pozos horizontales o muy
desviados, sigue existiendo la necesidad de excavar los pozos en la mayor
medida posible a fin de reducir costos. Una vez que se termina con la perforacién,
dentro del pozo ya entubado, se introduce otra columna tubular que se usa para
bombear gas o petréleo hacia el exterior desde el deposito subterraneo. Esta
columna, que se extiende a lo largo de toda la profundidad del pozo y que, por lo
tanto, puede tener una longitud que alcance varios miles de metros, también se
forma mediante la unién de cafios de una decena de metros, para lo cual se
recurre al empleo del mismo tipo de juntas que se describié previamente.
Usualmente, este segundo tipo de columna también tiene un diametro constante a
lo largo de toda su longitud, salvo en la zona de las juntas, donde suele presentar
un diametro externo mayor, similar a lo ya descripto para el caso anterior,

En ambos casos citados, los cafios se unen entre si por medio de juntas
roscadas para cafios, que pueden ser de tipo integral, en cuyo caso uno de los
extremos del cafio es del tipo de rosca macho y el otro es del tipo de rosca
hembra, o por medio de una junta con manguito roscado, en cuyo caso ambos
extremos del cafio tienen rosca macho y se unen mediante un manguito con rosca
hembra sobre ambos lados.

La seleccién entre los varios tipos de juntas se hace de acuerdo con la
carga que debe soportar la columna tubular, la presiébn que actia interna o
externamente, su longitud y el didmetro maximo posible respecto del diametro del
pozo.

Si se reduce el diametro de las juntas, es necesario encontrar soluciones
para compensar la poca resistencia de la estructura. En efecto, en el érea de la
junta, la eficiencia es necesariamente menor que en el cuerpo principal del cafio
debido a los elementos de cc_)nstruccién, tal como la rosca, los sellos y los
hombros son mecanizados sobre la pared del cafio, lo que hace que la seccién se
reduzca en las areas criticas de la rosca macho o hembra.

Es de vital importancia reducir aun minimo las causas de rotura de las
juntas, porque resulta, especialmente después del tendido subterraneo, casi
imposible que los operadores actien directamente sobre las juntas que se

rompen, lo que implica serias consecuencias econdémicas para [a planta de



extraccion y provoca un considerable dafio al medio ambiente, especialmente en
el caso de que el depdsito contenga elementos agresivos.

Es asi que en el pasado se trabajé mucho para mejorar las juntas de los
cafos y para optimizar su eficiencia, para lo cual se traté de alcanzar un equilibrio
correcto entre las varias necesidades, que muchas veces se contraponen entre si,
en términos de menor tamafio, maxima resistencia estructural y sellabilidad para
las fugas o filtraciones de los liquidos y gases. En efecto, los cafios estan
sometidos a cargas de compresioén, traccion, flexion y, torsion, casi siempre en la
presencia de presidén producida por agentes fluidos externos y/o que circulan
dentro de los propios caios.

También es necesario que las juntas tengan excelentes propie&ades de
enrosque Yy resistencia al engrane.

Los problemas estructuralqs y de sellado muchas veces empeoran debido a
la temperatura de los fluidos, su capacidad corrosiva o a las condiciones
medioambientales existentes en el area petrolera.

Los métodos de perforacién actuales permiten que una misma planta
alcance varias profundidades y distintos lugares de depésito, donde los pozos son
desviados, curvos e incluso horizontales: si bien por un lado esto representa una
gran ventaja econdmica, también causa una extremadamente elevada tension
estructural a raiz de la compresién y la torsiéon sobre los cafios y sobre las juntas,
mientras se realizan las operaciones de descenso de la columna dentro del pozo,
debido a las fuerzas de friccién que se desarrollan entre el cafio propiamente
dicho y la pared del pozo. La resistencia a la compresion que deben tener los
cafios, especialmente en la zona de la junta roscada, es una necesidad muy
sensible y muchas veces la debilidad de las juntas es un punto en contra de este
tipo de tecnologia. También se presentan condiciones desfavorables similares en
las columnas cuéndo se las utiliza para inyectar vapor, en este caso debido a las
altas cargas térmicas que ¢eneran altas cargas mecanicas. Por lo tanto se
hicieron propuestas para mejorar el rendimiento de compresién de estas juntas
con el uso de un rosca que tenga un tamarnio tal que ambos lados de la rosca de
un segmento del cafio entre en contacto con los laterales de la rosca

correspondiente en el otro segmento del caflo, una vez que se enroscé la junta. El



contacto sobre ambos laterales de la rosca es una contribucion importante para
lograr que el comportamiento de compresién se parezca en el mayor grado posible
al comporfamiento de traccién de la junta.

En circunstancias particulares, por ejemplo para el caso de angulos muy
inclinados del lado de ajuste de la rosca, medido respecto de la superficie
perpendicular al eje del cario, la accion de compresién de la cadena no resulta
satisfactoria, ya que este tipo de solucion contribuye a desatar el fenémeno
conocido en inglés técnico como “Jump-in", cuando la fuerza de compresion
excede de ciertos limites. El jump-in es el deslizamiento del segmento macho del
cafio dentro del segmento hembra, donde se excede la resistencia dada por el
roscado de las dos piezas y ocurre con mayor frecuencia cuanto mayor es la
inclinacién del angulo de entrada de la rosca.

Otra desventaja de esteitipo de rosca es que la junta esta sujeta a un alto
riesgo de engranadura, con el consecuente peligro de no asegurar el sellado
estanco de los fluidos, y cuando se hace contacto tiene un momento dinamico de
torsidn que varia en gran medida conforme se realiza la operacién de enroscado
de la junta y se hacen mas giros relativos. Esto introduce dificultades en la
fabricacion de la junta y presenta la posibilidad de que ocurran imprecisiones
cuando se trata de aplicar el par de apriete correcto.

Otra solucidn que se ha propuesto para mejorar las caracteristicas de
resistencia de la junta para canos prevé el aumento del espesor tanto del
segmento del cafio macho como del segmento hembra, también para poder
obtener un hombro o respaldo anular en el segmento hembra cuyo tamaro sea
mayor, cerca de la zona de contacto. Esto conlleva un aumento en el
procesamiento de los extremos de los cafios, lo que requiere, particularmente
antes de hacerlos atravesar el proceso de roscado, una deformacioén en frio del
extremo del tubo, con el consecuente tratamiento de alivio de la tensién para
eliminar la tension residual, lo que lleva a un aumento de los costos y los tiempos
de produccién. La operacion de deformacién en frio es necesaria para mejorar la
resistencia, especiaimente en el caso de los cafios de paredes mas delgadas. Sin
embargo, también en esta situacion, los resultados no son siempre satisfactorios,

ya que en el mejor de los casos la resistencia de compresion que se obtiene de



esta manera en el punto de la junta jamas supera el 70 % de resistencia de la
parte sin rosca del segmento del cafio (cuerpo).

Por lo tanto, existe la necesidad de contar con una junta que tenga alta
resistencia y un excelente rendimiento del sello, aln bajo altas cargas de
compresion, a la vez que mantenga sus capacidades de sellado estanco. También
se requiere que el emboque v enroscado de la junta sean tareas sencillas, de
forma tal que pueda enroscarse en el campo, alin con el uso de equipo de
apretado automatico.

También se considera adecuado que el uso de la junta sea factible en
caffos fabricados en materiales diferentes que se pueden emplear para la
construccion de caferlas para perforaciéon y entubacion. Entre dichos materiales
se incluyen, por ejemplo, acero al carbono, cromo o aleaciones de acero
resistentes a la corrosién, por ejemplo aquellas que contienen grandes cantidades
de Cr, en un nivel que supere el 9 %, con la presencia de Ni y Mo, tal como aceros
martensiticos, acero inoxidable diplex o aleaciones austenlticas de hierro y niquel.

Resumen de la invencion

Los problemas presentados previamente se resuelven por medio de una
junta para cafios roscada, de tipo integral o con manguitos, que comprende un
componente macho que consta de un cafio provisto de una rosca sobre, al menos,
una parte de su superficie externa y un componente hembra que consta de un
cano o0 manguito provisto de una rosca sobre, al menos, una parte de su superficie
interna, donde el extremo del componente macho tiene una pestafia anular y una
correspondiente pestafia de sostén formadas dentro del componente hembra, se
prevé que dichas roscas se enrosquen mutuamente y de manera reversible hasta
que establecen contacto entre dichas superficies de sostén anulares, dichas
roscas tienen una seccién de acuerdo con un plano que incluye el eje del
componente sobre el cual se efectua el enrosque con un perfil que tiene un lado
de carga y un lado de ajuste, dicho lado de ajuste forma un angulo respecto de un
plano que es perpendicular al eje del componente sobre el cual se forma la rosca,
que oscila entre los 10 y 25° dichas roscas son tales que cuando se ha
establecido el contacto entre dichas superficies anulares de sostén, con la junta

descargada, entre el lado de ajuste de la rosca del componente macho y el de la



rosca del componente hembra, existe un juego mecéanico, medido a lo largo de la
direccién paralela al eje de la junta que coincide con los ejes de los dos
componentes citados, cuando se los enrosca juntos, que va desde 0,01 a 0,12
mm; el diametro interno D3 y el diametro extemo D4, en la extension del
componente macho que no se acopla con el componente hembra, el diametro
interno D1 y el diametro externo D2 de la superﬁéie de contacto formada en el
componente hembra se vinculan por la relacion (D2%-D12%)/(D4%-D3?) > 0,5.

Con preferencia, dichas superficies anulares de contacto son superficies
con forma de cono truncado y la que se forma sobre el extremo del componente
macho se gira hacia el eje del componente.

De acuerdo con otro aspecto de la invencion, los problemas mencionados
se resuelven con el uso de c.aﬂos de longitud determinada, de acuerdo con las
caracteristicas expuestas en las reivindicaciones 8 y 9.

Listado de las ilustracioines

La Figura 1 es una vista en corte lateral de una junta de acuerdo con la
invencién completamente enroscada.

La Figura 2 es una vista ampliada de parte de la Figura 1, en la cual puede
verse el extremo del componente macho enroscado sobre el componente hembra.

Descripcion detallada de una forma de realizacién preferida

Con referencia a las ilustraciones, a continuacion se describe una junta de
acuerdo con la presente invencién a modo de ejemplo no limitativo.

La junta que se muestra en las figuras consta de dos componentes: el
componente macho 1 y el componente hembra 2. En este caso, el componente
macho es un cafio, que tiene rosca macho en ambos extremos, mientras que el
componente hembra es un r_nanguito que tiene rosca hembra en ambos extremos
y sirve para unir dos cafios con el uso de dos juntas que se fabrican del modo que
se ha descripto. La junta define una parte interna 20, que contiene el eje 21 de los
segmentos del caflo 1y 2, donde circula el fluido, que puede ser gas natural,
petréleo u otro similar, y una parte externa 22 donde puede haber fluidos de varios
tipos, que generalmente estan presurizados. El diametro externo D4 de los canos,
en el area que no forma la unién entre los componentes macho y hembra puede

ser inferior al didmetro exteino D5 del extremo del componente hembra en el area



de la junta, en un valor que va desde 0 % en el caso de una junta de tipo al tope
integral hasta alrededor del 15 % en el caso de una junta con manguitos. El
componente macho 1 tiene un extremo 13, que tiene una rosca sobre su superficie
externa. Tal como se puede apreciar en la Figura 2, los hilos de la rosca tienen la
seccion del diente 15, de acuerdo con un plano que incluye el eje del componente,
cuya forma es sustancialmente: trapezoidal. Cada diente de la rosca tiene un lado
de ajuste 6, un lado de carga 4 y una cresta 7.

El lado de ajuste 6 forma el angulo P respecto del plano que es
perpendicular al eje 21, y que.puede variar entre 10 y 25°. Se considera que el
angulo de los lados de ajuste y de carga es positivo, tal como se presenta en el
caso que se ilustra, si la superficie del lado se hace girar en la rosca hacia el lado
opuesto desde el eje 21 de la junta, es decir hacia el exterior y hacia dicho eje en
la rosca interna.

El 4ngulo o del lado de carga 4, es decir el que se forma respecto de un
plano perpendicular al eje 21 puede ser positivo 0 negativo y, con preferencia,
varia de 4 a 3°.

El extremo 13 del componente macho 1 comprende la superficie de
estanqueidad 11, por ejemplo con forma de cono truncado, y una pestafa anular 9
con una superficie plana o de cono truncado y un &ngulo en la base del cono que
mide entre 0° y 20°. El extremo 13 puede tener una superficie externa roscada
que, de manera ventajosa, tiene forma de cono truncado, tal como se muestra,
con una conicidad que preferentemente es de entre el 6 y el 10 %. Se prefiere que
el paso de la rosca varle entre 3 y 5 giros por pulgada. La rosca puede ser
completa o tener partes incompletas. La parte de la superficie externa del extremo
13, que comprende la superficie de estanqueidad 11, no es roscada y, en general,
tiene una conicidad mas evidente que la parte roscada. La superficie 11 también
puede.ser esférica en otras formas de realizacidén alternativas pero, asimismo, es
posible que adopte otra configuracion.

El extremo 14 del componente hembra 2 debe ser tal que se enrosque
sobre el extremo 13 del componente macho 1. Se supone que el roscado es
completo cuando la superficie.anular 10, formada sobre el componente hembra 2

en el extremo del extremo roscado 14, se pone en contacto con la superficie 9 con
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la cual se corresponde. Pued2 estar presente la superficie con una marcada
conicidad 12 que se corresponde con 11, con la cual entra en contacto cuando se
produce el atornillado completa. Las superficies 11 y 12 forman un sello estanco
entre un metal y otro. Con preferencia, los lados de ajuste y carga 5 y 6 de la
rosca del componente hembra son iguales a los del componente macho,
considerando los signos que se muestran previamente.

El roscado dentro del extremo 14 corresponde a uno del extremo 13 del
componente macho 1. Este es tal que, cuando se enrosca totalmente, el lado de
carga 3 obviamente toca el lado de carga 4 del componente macho. Entre el lado
de ajuste 6 y el lado 5 del componente macho, con una junta no cargada, es decir
que los componentes 1 y 2 no tienen cargas axiales ni de flexion, existe un juego
_mecanico medido a lo largo de la direccion paralela al eje de la junta que varia
entre 0,01 y 0,12 mm. Entre la cresta 8 de la rosca de un componente y la ranura
7 del otro componente, en la zona entre dos vueltas el tamafo de la superficie
varia entre 0,05 y 0,30 mm.

El diametro interno D3 y el diametro externo D4 de dicho componente
macho 1, en la extensién que no se acopla con el componente hembra, el
diametro interno D1 y el didmetro externo D2 de la superficie de sostén 10
formada en el componente hembra 2, se unen a través de la siguiente relacion
(D22-D1%)/(D4%-D3?%) > 0,5.

La junta de la invencibn es adecuada para soportar altas fuerzas de
compresion axial sobre el cafio, fuerzas que ponen en contacto los laterales de
ajuste 5 y 6, que empiezan a. llevar la carga de compresién en paralelo a las
superficies de sostén 9 y 10, mientras que la zona cercana a dichas superficies 9 y
10 se mantiene en condicioneside deformacién eldstica. Sumado a ello, tiene una
satisfactoria resistencia al desgaste y al agamrotamiento.

El componente hembra puede ser un manguito que conecte dos
componentes machos con forma de cafio, tal como sucede en el caso que se
acaba de describir. Como alternativa, puede haber una junta integral, donde los
dos componentes sean dos extensiones de cafio, una con rosca macho y la otra
con rosca hembra sobre los éxtremos, lo que forma la junta. En este caso, el

componente con rosca macho en un extremo puede tener rosca hembra (y
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viceversa) en el otro extremo, para formar otra junta integral con otra extensién del
cafio. En ese caso, cerca de la extensidbn con rosca hembra, puede haber una
prolongacién de su diametro externo para proporcionar resistencia adecuada, por
ejemplo juntas que practicamente estan niveladas. Se prefiere que el didmetro de
los cafios sea igual para permitir la continuidad en la linea de canos. En el caso de
juntas con manguitos, también se prefiere que el diametro interno del acople del
cafio, en el area que no se acopla con el componente macho, sea igual al del
cafio, segun puede observarse en las ilustraciones; dicho diametro coincide con el
diametro interno D1 de la supefficie de sostén 10.REIVINDICACIONES

1. Una junta roscada para cafios que define un eje (21), que comprende un
componente macho coaxial (1) que consta de un cafio provisto con rosca sobre
una extensibn de su superficie externa cerca de, por lo menos, uno de sus
extremos (13) y un componente coaxial hembra (2), que consta de un cafio o
manguito provisto con rosca sobre una extension de su superficie interna cerca de
por lo menos uno de sus extremos (14) en la cual el componente macho (1) esta
provisto de una extension cilindrica que se ubica entremedio de sus extremos, con
paredes de un espesor constante y donde el miembro macho se provee en dicho
al menos uno de sus extremos (14) una superficie anular de contacto (9) y en la
cual se forma una correspondiente superficie anular de sostén {10) en el interior
del componente hembra (2), se prevé que dichas roscas se adapten para
enroscarse mutua y reversiblemente hasta que establecen contacto entre dichas
superficies anulares de contacto (9,10), dichas roscas son complementarias y
tienen el perfil de un diente, en una seccién de acuerdo con un plano que contiene
el eje (21) que define un lado de carga (4, 3) que forma un primer angulo (o)
respecto del plano perpendicular al eje (21) y un lado de ajuste (6, 5) que forma un
segundo angulo (p) respecto de un plano perpendicular al eje (21), caracterizada
porque dicho segundo angulo () tiene un valor que oscila entre 10 y 25°; porque
cuando se ensambla la junta y se establece el contacto entre dichas superficies
anulares de contacto (9, 10), cuando no hay cargas axiales, entre el lado de ajuste
(6) de la rosca que se formaisobre el componente macho y el lado (5) de la rosca
del componente hembra, existe un juego mecanico que mide entre 0,01 y 0,12

mm, medido a lo largo de una direccién paralela al eje (21) de la junta; y porque el

=
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diametro interno D3 y el didmetro externo D4 de la extension cilindrica de dicho
componente macho (1), el diametro interno D1 y el diametro externo D2 de la
superficie de contacto formada en el componente hembra se vinculan por |a
relacién (D2%-D12)/(D42-D3?) > 0,5.

2. La conexion de acuerdo con la reivindicacién 1, en la cual dicho
componente hembra (2) es un manguito con una rosca hembra sobre ambos
extremos.

3. Lajunta para cafios de acuerdo con cualesquiera de las reivindicaciones
precedentes, en la cual los laterales de carga (4, 3) forman un angulo (o) respecto
de un plano perpendicular al eje (21) de la junta que varia entre -4 y 3°.

4. La junta de acuerdo con cualesquiera de las reivindicaciones
precedentes, en la cual las superficies con rosca tienen una conicidad que varia
entre el 6 y el 15%.

5. La junta de acuerdo con cualesquiera de las reivindicaciones
precedentes en la cual existe un juego mecanico que mide entre 0,05 y 0,30 mm
entre las crestas (8) del componente macho y las ranuras (7) del componente
hembra, mientras que las ranuras del componente macho y las crestas del
componente hembra (2) se tocan cuando el atornillado es completo.

6. La junta para cafios de acuerdo con cualesquiera de las reivindicaciones
precedentes, en la cual la rosca da entre 3 y 5 giros por pulgada.

7. La junta para cafios de acuerdo con cualesquiera de las reivindicaciones
precedentes, en la cual las superficies anulares de sostén (9, 10) son
complementarias y tienen foma de cono truncado, y la superficie (9) del
componente macho (1) tiene un angulo en la base que mide entre 0 y 20° y una
parte superior dirigida hacia la parte interna del componente macho.

8. Un cafio con una longitud establecida que tiene al menos un extremo
provisto con rosca sobre la superficie externa, adecuada para formar el
componente macho (1) de la junta, con las caracteristicas descriptas.en una o mas
de las reivindicaciones 1 a 7.

9. Un cafio con una longitud establecida que tiene al menos un extremo
provisto - con rosca sobre la superficie interna, adecuada para formar el

componente hembra (2) de la junta, con las caracteristicas descriptas en una o



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

Resumen

Junta roscada para cafnos que consta de un componente macho (1) y un
componente hembra (2), que estan provistos en las superficies externa e interna
respectivamente con dos areas roscadas que presentan un lado de ajuste p tal
que 10° < B < 25°, una superficie de contacto (9) que se encuentra presente en el
extremo de dicho componente macho que debe ponerse en contacto con una
superficie anular de sostén correspondiente {10) foomada en el componente
hembra. En dichos lados de ajuste de los componentes macho (1) y hembra (2);
cuando se completa el roscado y la junta esta descargada, existe un juego
mecanico (en la direccion paralela al eje (21) de la junta), cuyo tamaiio varia entre
0,01 y 0,12 mm. Los didametros interno externo D3 y D4 (en la extension que no se
acopla con el componente hembra) de dicho componente macho, el diametro
interno D1 y el didametro externo D2 de la superficie de contacto formada en el

componente hembra se vinculan por la relacion: (D2%-D1%)/(D4%-D3?) > 0,5.
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THREADED PIPE JOINT
Fleld of inventi

The presant lnvenﬂon genarally relatas to a threaded Joint for plpes. ln part!cular
joints for plpes used' in the gas or oll axploitatlon Industry. These pipes can be

- used both as tublngs for the pumping of gas .or petroleum, and as, casing of the

dnlling wells themselves.
State of the art

In the natural gas &nd oll extraction industry; pipes of pre-defined length are used,

which must be ]oined to each other at thelr ends to be able to reach the great

 depths where the hwrocarbon fields are usually located.

The drilling technlque most oommonly used is that of drilling, by means of boring,

wolls that start from Iand level or sea level until reaching the gas or oil reservair. g
“The depth.of these wells can reach several thousand ntetfes. Duting boring, the
wells are lined with metal” plpes along their whole length. The metal pipe

segments, about ton metres long, are joined together by means of threaded jomts
Therefors, .these’ plpes form a tubular string, with a constant diameter along Its

' whole length excaﬁt in correspondence with the joint, where the outer diameter

can be even 1 Inch (25 4 mm) greater than that of the string itself.

To cover the whole depth of the well varlous strings are used that for reasons of
mechanical’ reslstanca and .geologlcal characteristics. of the formation, -have
smaller diameters, the  greater the depth reached by the string, in such a way as to
form a “telescopic* type structure.

More and more frequently today the oll extmctlon Industry Is faced with the need to
dig wells in extremely sloping positions with respect to-the vertical position,. or

‘even in positions almost horizontal, to reach the oil or gas reservoirs. There are

structiral needs In the use of the pipes which cannot be satlsfied by those pipes
normally designed for vertical wells. In the case of horizontal or steeply sloping
wells too, it is stiil necessarily to dig wells as'much as possible to reduce costs.
Once drilling has besen completed; within the well thus cased, another tubular
string Is Introduced, which is used to pump the gas or oll towards the outside of the
underground reservolr. This string; vhich ts laid along the whole depth of the well
and can therefore reach lengths of up to several thousand metres, is also formed

CONFIRML.TION COPY
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by ihe jelning of ten-melre plpe_e' ‘using Jeints of the same type as abo'\re.' Usually, .

this second -type of string also has a constant diameter along .its. whole length,
except near to the jolnts wh_e_re It generally has a larger external diameter, simllarly
to the previous case. "

In both the cases above, the plpes are Jolned to each other by means of threaded :

plpe Joints, that can-be of an Integml type, In which -case one end of the pipe Is
Jmale.threaded and the other is female threaded, or by a sleeved joint, in which
case both ends of the pipe are male threaded and are joined by a female threaded

sleeve on both sldes ‘

The selection between the various: types of joint Is made eccordlng to the load that -

the tubular- string must bear the pressure acting interally and/or externally, its
length and the rnaxlmum dlameter size possible, in relation to the diameter of the

well

.If the dlameter of the. jolnte Ie reduced, It Is necessary to find solutlone to

compensate for thelr Iower.siructural reslstance. In fact,. In the joint area, the
efficiericy is necessarily lower than:in the pipe main body because the corrstruction
elemeﬁte euch as the threading, the seals and the shoulders are made in the
thlckness of the plpe wall which causes a sectlon reduction i in critical areas of the
mele or female. : .

‘Reducing the causes of breakage of the Joints to'a minimum is vitally Important -as

- the breakage of plpes, especlally after being lald underground, therefore maklng it -

almost impossible for the operators to intervene dlrectly on the jolnt that may have
broken, can have seﬂous economic consequences on the extraction.plant and

cause considerable envlronmental damage, especlally ‘In the event that the .

reservolr contains aggressive elements.
In the past, therefore, much work has been done to lmprove the: plpe jolnls and te

make them -optimally efﬂ_clem_:, trying to reach a correct balance' between the .

various needs;-which-are-sometimes in contrast to each other, -of minimum size,
maximum structural resistance and: leakage and/or infiltration seal to liguids. The
plpes are In fact subjected to. compression, traction, flexure and -torsion loads
almost always in the presence of pressure produced by fiuld agents from the
outside and/or circulating inside the plpes themselves.
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The jolnts must also have excellent make-up and selzure resistance properties.
The structural and seallng problem-s are often made worse by the tempamture of

- the ﬂmds. their corrosfveness or the existlng environmental conditions in the

- mining area. .
' The . current drillihg' methods allow 'a single plant-to. reach varloys depths and

reservoir Iocatlons, with wells that are sloplng, .curved or even horizontal; this, if on
the one hand represents a great economic advantaga. also causes extremely high
structural stress ftom oompresslon and torsioh on the pipes and on the joints,

.durlng the lowering Operatlons of the string Into the well, due to the friction forces

that davelop betwbpn the pipe Itself and’ the. well wall The pipes’ required

- resistance to oornpresslon especlally in"the threaded joint area is theréfore a
much felt need, and often the weakness of the joints Is a weak pomt of this type of .

feclinology Similar unfavourable conditions’ also occur in the strings when they

are used to inject steam, due to the high therma! loads. Proposals have therefore
‘been made to lmprove the compresslon performance of these jomts by uslng a

threadlng of such a'size that both flanks of the thread of pipe segment come into

" contact wlth the flanks of the comresponding thread on the other plp_a, segment,

once the joint has been mada-up The contact on both flanks of the thread is an
lmportant contribution for ‘achleving a compression behavuour as similar as
posslbla to the traction behaviour of the joint.

In parhcular clrcumstances. for example for very.sloping angles of the lead-in
fiank of the thread, measured compared to a perpendicular surface to the pipe’s

axis, the _compresslon action of the string is- unsatisfactory, as this type of solution.
aids the onset of the phenomenon defined as “jump-in®, when the compression _

forces exceed certain limits. The jump-in consists in the sliding of the _méle pipe
segmént into the female segment, exceeding the resistance given by the threading

“of the two pleces and it occurs ‘more frequently the more sloping the angle of

thread lead-in. | - ' -
Another drawback of this type of thread Is thatit s subjact to high risk of seizure of
the joint with the consequent risk of not ensuring the alrtight seal of the fiuids,
upon bearing, a torque that varies graatly as the screwing aperation of the joint
proceeds and more turns are mutually involved. This introduces difficulties In

3
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r'naking the Joint and creates the possibliity of imprecision In applying th's corract
driving torque ' :

Another-solution that has been proposed to improve the resistance charactenshcs.
of the -plpe Joint-envisages the incraase of the thicknesses of both the male pipe
.segment'and the female .pipe segment, also to be able to obtain an-annular

" shoulder of greater size in the female, near to the bearing area. This involves an
-._lnCrgasé in the processing of the ends of-the pipes, which requires, in particular,

before putting them through the threading process, a processing for permanent
set, with the cohsequent stress-relieving treatment to eliminate residual stress,
with a consequant increase of costs and time for praduction. This permanent set
operation is necessary especlally for thinner walled plpas, to Improve reslstance
However ‘also In this c: use. the results are not always satisfactory as in the best of
‘cases the compresslon resistance’ obtained in this way at the joint pount never

| exceeds 70% of the resistance of tha non-threaded part of the pipe segment.

Therefore the need for a joint that has high resistance and seal performance even
under high compression loads Is felt, while maintaining its own alﬂfght' seal
sspaciﬁés.:The joint must also be easy to centre and assemble, so that it can be
assembled in the field, even using automatic boring squipment. '

It is also stiltable that the Joint s feasible on pipes made from different materials
that can be used for .the construction of tubings for boring. Such materlals
comprise, for example. carbon chromium or -corrosion-resistant alloy steels. for
axample those contalnlng high quantmes of Cr, exceeding 9%, with the presonoe '
of Ni and Mo, such as the martensitic steels or duplex stainless steel or austenitic
or Nickel iron alloys. :

of the Invention o . | |

The problems posed above are solved by means of a threaded, “elther integral or .
sleeved, joint for pipes comprising.a male member, which consists of a pipe
provided with a threadlng on at least a part of its outer surface—and a female
member, consisting of a pipe or sleeve provided with threading on at least a part of
its Inner surface, in which the end of the male member has an-annular shoulder
and a comesponding annular supporting shoulder formed Inside the female
member, said threadings bsing adapted to screw reciprocally and reversibly until

4
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creating & contact between sald annular supporting surfaces, seld threadings

having a saction along 8 plane laying on the exis of the member on which the - -

threading.is: made wrth a proﬂle that-has a load ﬂank and a lead-in flank, said lead-

in flank formlng an angle varyinq from 10 to 25° with respect’ o a plane-_
'perpendlcular to the axis of the member gn which the threading Is formed, said

threadings bemg -such that when #he oontact between sald annular supporting
surfaces has: been made, when tho jolnt Is unloaded a gap Is provided located

- between the “leadin. ﬂank ‘of : the. threading of the male member and-the
. comresponding. faclng ﬂank of the threading of the female member measured
along a direction parallel to the jolrit's a)ds,.whlch coincides with the axes of the’

two sald members,’ when they are mutuaily screwed, varying from 0, 01 40 0,12

mm; and wherein the intemal diamster D3 and the external dlameter D4 of sald".
- male member, In the;pipe portion not Involved in the coupling- with-the female

member, and the internal diameter D1 and the external diameter D2 of the bearing
surface formed In the fomale member are -linked by the relationship (D22 -

D12)(D42-D3%) >:0,5. - .

Preferably sald annrilar bearing surfaces are frusto-conical surfaces and the one.

formed on the end of the male member Is turned towards the axis of the member
According to a further aspect of the Invention, the mentioned problems are solved
by plpes of an.defined Iength accorciing to the characteristics of claims 8 and 9.
List of g awings

Figure 1 Is a side sectidn view of a made-hp joint according to the invention;
'Flgure. 2.Is an aniarged view of part of . Figure 1, showing the extremity of the
made-up male and fernale members. '

Detailed description of & preferred embodiment

With reference to the drawings, a joint aecordlng to the prasent lnventlon Is now

"described by way of non-limiting example.

The joln_t shown In the figures comprises two-members, -l.e. the male + aﬁd the
female 2. In this case, the rria_le member Is:a pipe, generally male threaded at both
ends, and the female member Is a sleeve female threaded at both ends and joins

two pipes, by means of two joints as described. The Joint defines an inner part 20,

contalning the axis 21 of the pipe segments 1 and 2, in which the fluid, for example
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natural gas or petroleum. or other simllar fluld, flows, and an outer part 22 In whlch
there can be fluids of various kinds, which are also generally pressunsed The
extemal dlameter D4 of the plpes. in the area not Invoived In the jomt between the
male member and famale member can be smaller than the external diameter D5

. of the end of the j’emale member In the joint area of a value that varies from 0% in
the event of an Integral “flush” type.joint up to around 15% in the case.of-a sleeve

.jolnt, The male member 1 tias an end 13, which has a threading on its outer
surface. As can be.seen in Figure 2; the turns of the threading have a thread

profile 15, 0n a plene laying on the axis of the membar, substantially trapezoi_d'alf

In each tooth the thread has a lead-in flank 6, a load flank 4 and acrest?7.

The lead-In flank 6 forms an angle p with respect to a plane perpendicular to the

axns 21 comprised between ‘10 and.25°.-The angle of both the lead-ln and the load

'-ﬂanks Is defined posmve. as In the case’ Illustrated if the surface of the flank is -

-_ turned fn the screw. towards the opposlte flank from the axis 21 of the. joint, l.e.
towards the ouislde and towards-said axis in the Internal thread.

~ The angle o of the load flank 4, lLe. the one formed compared to a plane

_perpendlcular to the axls 21 can be poeltlve or negatlve and preferably varies from
—4 10 3% S )

The end 13 of the male member 1 comprises the sealing surface 11, for exampla
of I'msto-oonlcal shape. and. an annular shoulder 9 with a flat or frusto-conlcal
surface, with an angle at the base of the cone with a value compnsed between 0°

and 20°. The end 13 can have the outer surface threaded advantageously as'a-
truncated cone, as shown with'a taper that Is preferably between 6 and 10%. The _
thread pitch preferably vary from 3to 5 turns per Inch. The thread can be perfect o

or have portions where it is imperfect. The part of the extemal surface of the end
13 oempnslng the sealing surface 11 Is not threaded and-ls ganerally with a
greater taper than the lhreaded part. The surface 11 can also be of a spherlcal
shape In other altemahve embedlmenls but other shapes are also posmble

' The end 14 of the female member 2 must be such that it screws-onto the end 13 of

the male member 1. The make-up is considered complete when the annular
surface 10 formed in the female member 2 at the end of the threaded end 14,
comes into contact with the corresponding surface 9. There can be provided a

6
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surface with a sharp taper 12, ‘corrasponding-to 11, against which It comes into

" contact after. make-up -The surfaoes 11 and 12 form an airtight metal-metal seal.

Preferably the lead-ln and the load flanks 5 and 6 of the threading of the female

member will be the same as thoseuof the male member, oonsldenng the sngns as |
- shown above. _ '

The thread of the end 14 corresponds to the thread of the end 13 of the male
member 1. itis such that; after. matre-up. the load flank 3 Is obviousiy touching the

_Ioad flank 4 of the' mele Between the lead-Iin flank & and the flank 5 of the male,

.- with an unloaded jolnt I.e. with no axial.or bendlng Ioads on the membars- 1 and 2,
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“there is a gap, meaSured along a direction paréllel with the axis of the joint varylng

from 0.01 and 0,12 mm Between the crest 8 of the thread of one member and the

- root 7 of the other member, in the zone between two tums the gap Is comprised

between 0.05 and 0:30 mm._

The internal dlameter D3 and the external diameter D4, in the portion of sald male
member 1 not involved in the coupling mth.the female member, the internal -

diameter D1 and external D2 of the supporting surface 10 formed In the female

. member 2, are linkéd by the following relation (D2%-D1%)/(D4*-D3%) 2'0,5.

The joint of the Inventlon Is suited to bearing hlgh axial compression forces on the

. plpe, forces that. bring the lead-in flanks 5 and 6 into contact, that thus begin to

bear the compression load parallet to the supporting surfaoes 9 and 10, while the
area near to said surlaoes 9 and 10 |s still in elastic deformatlon condition.

. Furthermore, it has satlsfactory reslfstanoe to wear and selzure.

The female member can be a sleave connecting two pipe-shaped male members,
as In the case described. Altematively, there can be an -integral joint, where the
two members are two lengths -of pipe, one male threaded and one female
threaded on the ends forming the Jolnt. In this case, the male threaded member on
one end can be female threaded -(and vice versa) on the other end, to_ form

another integrat-joint-with another length of pipe. In such a case sach pipe; nearto
the female threaded length, may have an- enlargement of its external diameter to

provide sultable resistance, for example, near-flush joints. The intemal diameter of
the pipes may be prefe_rably equal to provide continuity in the pipe line. in the case
of sleeved joints, also the Internal diameter of the plpe coupling, in the area not

7
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involved in the coupling with the ‘male member, will preferably be equ'él to that of
the pipe, as can be seen in the drawings; said diameter colncides with the internal
dlameter D1 of the supporting surface 10. '
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CLAIMS

1. A threaded jOll'lt for pipes defining’ an axis (21), comprising a coaxial male
member (1) consrstlng of 8 plpe provided with a threading on a portion of its outer
surface In prommlty of at Ieast one of its ends (13) and a female ooax1al member ,

(2), conslshng of a Plpe or sleave provided wnh threading on-a portlon of its.Inner

surface in proxlmily of at least one of Its ends. (14), wherein the male member (1)
Is provided with a cylindncal portion, lntarmadlate between its ends’ having walls of
a constant thickness and wherein the the male member is provided at said at
least one of its -ends (14) with an.annular abutment surface (9) and wherein a

"comresponding annular abutment surfaoe (10) i¢ formed on the inside of the female

member (2), ‘said thraadlngs belng adapted to screw.on reclprocally and reversibly
to produce a contact between said annular abutment surfaces (9, 10), said .
threédlngs being complementary and-wherein the thread profile, in a section along
a plane contalning the axis (21); defines a load flank (4, 3) forming a first angte (o)
with. respect foa plana perpendlcular to the axss (21) and defines a laad-in flank
{6, 5) forming a secbnd angle (B) with respect to a plane perpendicular to the axis

.-(21), characterised in that said second angle {B) has a value comprised between

10 and 25°, and In that when the joint Is;' assembled and the contact between said
annular abutment surfaces (9, 10) is‘achleved, in absence of axial Ioads, there is
provided, between the le'éd_-ln flank (68) of the threading formed on the male
member and that (55 of the thread made on the female member, a backlash of ‘a
size betweel'_i 0.01 and0.12 mm, measured miong a direction parailel to the axis
(21) of the joint, and In that the Intemal diameter D3 and external diameter D4 of
the cylindrical length of sald male member (1), the internal diameter D1 and
external dlameter D2 of the abutment surface of the female member being linked

by the relationship (D22-D12){D4%-D32) > 0,5.

2. The connectlon according to claim 1, whareln said female member (2) Is a
sleeve with a female threading on both ends. ’

3. The pipe joint according to any of the prevlous clalms wherein the load flanks . -
(4, 3) form an angle (x) with respect to a plane perpendicular to the axis (21) of the
Joint comprised between — 4 and 3°, '

4. The joint. according to any of the previous claims, wherein the portions with a

9
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threading have a taper of value comprised betweéen & and 1 5%§
5. The_ jolnt according to any of the previous claims: in which‘a gap of a value

‘! between 0,05 and 0, Sbmm Is provided between the crests (8) of the male member

and the roots {7) of ihe female member. and the roots of the male membar and
the. crests of the female member (2) are !n contact, upon make-up.
6. The pipe joint acoordlng to any of the previous claims, whereln the thread has

-from 3 to 5 tums per inch. .
. 7. The pipe joint according to.any .of the previous claims, wherein the annular
. abutment surfaces (9, 10) are complementary and- of frustoconical shape, the

abutment surface (9') of the male member (1) having an angle at the base of value
between 0 and 20° and apex directed towards the-inside of the male membor
8. A pipe of defined Iength with a3 externally threaded portion at -at. Ieast one

extremlty adapted to form-a male.member (1) of the joint having the characterlst:cs

of one or more of the claims from 1to 7.

9. A pipe of defi ned length’ wlth an intemnally threaded portion at at Ieast one
extremity adapted to form a female member (2) of the jomt havlng the .

characteristics of one or more of the clalms from 1 to 7.
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*A* documenl dafining the géneral state of the ad which (3 nat
ennskiarad lo bo of particukyr relevance

*E' earllor documon! but publtshad on or after ihe Inlemational
iling date

*L* document which may meoon priority dll'll(i)!
which Is ced lo establlsh the publalbn dele of another
clietion or other spatial ranyon {as speciied)

*Qr document raferring to an o) disdooure, Use, exhibition or
olhar moans

*P* dpcument publishad prior to the inlamasional filng dats but
lwter than the priorly dale ciaimad

T later documant publisivad after tha Inlernational Mng date
or priorly dala and not In conllicl with the opplicaiion byl
m :;'I.‘In&flhnd the printipls or Ihoary encaeriylng (he
ni
X' memllm of pariicular rolevance; tha ¢laimed hvarlbn
cannot be conaldored novel or cannot ba consiiered
Involve an wenlive slep whan the documanl [s mnn alono
*¥* document of panicular relevance; the claimed hvention
cennol be conaldared o nvoive an kmventive step whan e
document |s combined with one or mone olhér such docu-
w&rd\ combination bolng obvious to A prryon skuling
1

'S’ gocument mambar of the sama palent lamlly

Gale of the actual complation of the inlemational search

Data of malang of the internalional saarch ropan

14 July 2003 18/07/2003
Namp and maliing adcdress of the [9A Autharized offiver
Europoan Paterd Oftice, P.B. 5818 Prientiann
NL - 2280 HV R
o o Yo o0, T. 31 651 eparl, Budtz-01sen, A

Form PCTAGAZZI0 (sasend shaot) Ly 1963)




INTERNATIONAL ;EIAHG:I“HEPOHT Intlrnl‘ppllc aion No
mion on patent amly e PCT/EP 03/04459
Patent docyment Publication Patent famlly Publicaton

cled In soarch report date mamber{e) dale

WO 0198620 A 27-12-2001 FR 2818728 Al 28-06-2002
AU 6918201 A 02-01-2002
BR 0111807 A 20-05-2083
CA 2410794 Al 27-12-2001
CZ 20030184 A3 18-06-2003
EP 1295007 Al 26-03~-2003
Wo 0198620 Al 27-12-2001

WO 0014441 A 16-03-2000 FR 2788099 Al 07-07-2000
AT 216471 T 15-05-2002
BR 9913495 A 05-06-2001
BR 9813496 A 05-06-2001
CA 2341609 Al 16~03-2000
CA 2342715 Al 16-03-2000
CN 1316043 T 03-10-2001
CN 1317078 T 10-10-2001
DE 69901308 D1 23-05-2002
DE 69901308 T2 28-11-2002
EA 2107 B1 24-12-2001
EA 2268 B1 28-02-2002
EP 1110019 Al 27-06-2001
EP 1110020 Al 27-06-2001
Wo 0014441 Al 16-03-2000
Wo 0014442 Al 16-03-2000
JP 2002524711 T 06-08-2002
JP 2002524712 T 06-08-2002
NO 20011171 A 07-03-2001
NO 20011172 A 07-03-2001
us 6412831 81 02-07-2002
us 6481760 B1 19-11-2002

Us 3870351 A 11-03-1975 JP 889402 C 30-11-1977
JpP 48099716 A 17-12-1973
Jp 52011765 B 02-04-1977
AR 218594 Al 30-06-1980
BE 797579 Al 16-07-1973
CA 977005 Al 28~-10-1975
€S 179983 B2 30-12-1977
DE 2316060 Al 18-10-1973
FR 2178948 Al 16-11-1973
G3 1358959 A 25-06-1975
IT 981774 B 10-10-1974
NL 7304377 A ,B 02-10-1973
sy 568380 A3 D5~0B-1977

EP 0949441 A 13-10-1999 WO 9918382 Al 15-04-1999
EP 0949441 Al 13-10-1999
us 6237967 Bl 29-05-2001

Fonn PGTASN210 (putent iamily armec) (uly 1902)
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PATENT COOPERATION TREATY

From tho
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To: ‘ P CT
Gervasi, Gemma
NOTARBARTOLO & GERVASI S.P.A. ’
Corso di Porta Vittoria, 9 , NOTIFICATION OF TRANSMITTAL OF
1-20122 Milano NOTARBARTOM. i GERIVAS THE INTERNATIONAL PRELIMINARY
ITALIE . MIGNO . EXAMINATION REPORT
RECHiLVE
: {(PCT Aule 71.1)
29/ g
. ; - ate of malilng
q “V ' (dayimonthirear) 27.01.2004

Applicant’s or agent's Me reference — N §
3376PTWO/AGHa ' ' IMPORTANT NOTIFICATION
Iniematlional application No, Intemational flling date (daydnonthiear) Prority date (daydnonihpear)
PCT/EP 0304459 29.04.2003 30.04.2002

Applicant
TENARIS CONNECTIONS AG al al,

1. The applicant is hereby notified that this Inlernational Preliminary Examining Authority transmits herawith the
international preliminary examination reporl and its annexes, if any, established on the international
application.

2. A copy of the report and its annexes, If any; is being trmansmitted to the International Bureau for
communication to all the elected Offices.

3. Where required by any of the elected Offices, the Intemalional Bureau will prepare an English translation of
the report (but not of any annexes) and will.transmit such translation to those Offices.

4. REMINDER

The applicant must enter the national phase before each elected Office by performing certain acts (filing
translations and paying national fees) within 30 months from the priority date (or laterin some Officas)
(Article 33(1)) (see also the reminder sent by the International Bureau with. Form PCTAB/A01).

Where a translation of the international application must be furnished to an elacted Office, that translation
must conlain a transiation of any annexes to the International preliminary .examination report, it is the
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned.

For furthar details on the applicable time limits and raquirements of tha elected Offices, ses Volume It of tha
PCT Applicant's Guide.

The applicant's attention is drawn 1o Article 33(5), which provides that the criteria of novelty, inventiva step
and Industrial applicability described in Article 33(2) to (4) merely serve the purposes of intarnational
preliminary examination and that "any Contrdcting State rnay apply additional or different criteria for the
purposes ol deciding whether, in that State, the claimed inventions is patentable or not" (see also Article
27(5)). Such additional criteria may relate, for axample, 1o exemptions from patentabllity, requirements for
enabling disclosure, ¢larity and suppor for th2 claims.

Namo and mailing address of the International Authorized Ofiicer
preliminary axamining authority:
Eurapean Palent Office Flynn, D
D-80298 Munich .
.@ Tel. +49 89 2399 - 0 Tx: 523656 epmu d Tel. +40 89'2399-2082
Fax: +49 89 2389 - 4465

Farm PCTAPEA/416 (Janvary 2004)



PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)

H

Applicant's or agant’s filo reference

FOR FURTHER ACTION Sea Nolification of Transmiital of intemational

TENARIS CONNECTIONS AG et al.

3378PTWO/AGA] Proliminary Examination Report (Form PCTAPEAM16)
Intarnallonatl application No. Intarnational liing date (caymonthyear) Priority date (daydnonihysar)
PCTEP 0304459 29.04.2003 30.04.2002

Inlernalional Patert Classification {IPC) or boih nalional viassificallon and IPC

F16L1506

Applicant

2. This AEPORT consists of a total of 4 sheets; including this cover shaet.

‘These annexes conslst of a total of sheels,

1. This international preliminary examination raport has baen prepared by this international Preliminary Examining
Authority and is transmitted to the applicant according to Article 36.

OO This raport is also accompaniad by ANNEXES, i.e. sheets of tha' description, claims andbr drawings which have
baen amended and are the basis jor this report andbr sheets contalning rectilications made before this Authotity
{see Rule 70.16 and Seclion 607 of the, Administralive {nstructions under the PCT),

3.  This report contains indications relating to the following items:

Cartain defects in the international application
Certain obsarvations on the internatlonal application

i ] Basis of tha oplnion

n. 0O Prority

m O

iv 0 Lack of unity of invention
v

VI O Certain documents cited
vie 4

vl O

Non-establishmant of opinien with regard to novelly, inventive-step and Industrial applicability

Reasoned statement under Rule 88.2{&)-(ii) with ragard to novelly, inventive step or indusirial applicability;
citations and explanations supporting such statement

Daie of submiasion of the demand

27.11.2003

27.01.2004

Dale ol completion of this raport

prellminary examining authority:

European Palant Office

£-80208 Munich
Tel, +49 89 2399 - 0 Tx: 523656 epmu d
Fax:-+49 89°2396 - 4485

Nama and malling addrasa of the international Authorized Officer

(Gonzalez Davila, J-C
Telaphone No. +49 Bg 2309-2767

Form PUTAPEA/4Q9 (Covar Shoot) {(January 2004)



INTERNATIONAL PRELIMINARY

EXAMINATION REPORT International.application No, PCT/EP 0304459

Basis of the report

1. With regard to the elements of the international application (Replacement sheets which have been fumished to

the receiving Office in response to an invitation under Arlicle 14 are referred to in this report as ®originally filed™
and are not annexed to this report since they de not contain amendments (Rules 70.16 and 70.17)):

Description, Pages

1-8 as originalljr filed

Claims, Numbers

1-9 as originally filed
Drawings, Sheets
1A as originally filed

With regard to the language, all the elements marked above ware available or furnished to this Authority in the
language in which the intemational application was filed, unless otherwise indicated under this item.

These elements were available or furnished to this Authority in tha following language: , which is:

O the language of a translation furnished for the purposes of the international search {under Rule 23.1(b}).
O the languags of publication of the internaticnal application (under Rule 48.3(b)).

DO the languags of a translation furnished for the purposes of international preliminary examination {under
Rule 55.2 andbr 55.3).

With regard to any nucleotide andlbr amino acid sequence disclosed in the interational application, the
international preliminary examination was carried out on the basis of the sequenca listing:

contained in the international application in written form.

filed together with the intermational application in computer readable form.
furnished subsequently to this Authority in writtén form.

furnished subsequently to this Authority in-computer readable form.

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure
in the intemational application as fied has been furnishad.

The statement that tha information recorded in computer readabla farm is Identical to the written sequance
listing has been jurnished. '

O OoOo00o0o

The amendments have rasulted in the cancellation of:

O the description, pages:
O the claims, Nos.:
O the drawings, sheets:

Form PCTAPEAJ 409 (January 2004)



INTERNATIONAL PRELIMINARY International application No. PCT/EP03/04459
EXAMINATION REPORT - SEPARATE SHEET

Be tem V

Reasoned statement under Article 35(2) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. None of the prior art documents contained in the search report reveals a threaded
joint according to claim 1, in which the internal diameter D3 and the external
diameter D4 of the cylindrical léngth of said male member , the.internal diameter
D1 and external diameter D2 of the abutment surface of the female member being
linked by the relationship (D22-D12)/(D4%-D3?) 20,5.

2. The above features are neither known from, nor rendered obvious in respect of
prior art so that claim 1 therefore meets the requirements of Articles 33(2) and
33(3) PCT.

3. Claims 2 to 9 contain advantagaous modifications of the inventive idea embodied
in claim 1 and also meet the requirements of Articles 33(2) and 33(3) PCT.

Additional Observations
1. Claim 2 should have been referved to a pipe joint instead to a connection.
2.  Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background arnt

disclosed in document WO-A-01/98620 has not been mentionéd in the descrip-
"tion, nor has been this document identified therein.

Form PCT/Separate Shaot/408 (Shaet 1) (EPO-Aprit 1087)



INTERNATIONAL PRELIMINARY

EXAMINATION REPORT

International application No. PCT/EP 0304459

5. O This report has been established as if (some of) the amendments had not been made, since they have
been considered to go beyond the disclosure as filed (Rule 70.2(c)).

{Any replacement shaet contalning such-amendmanis must be referred to under item 1 and annsxed to this

report.)

6. Additional observations,-if necessary:

V. R_easoned statement u_nder Article 35(2) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting suxh statement ’

1. Statement
Novelty (N)

Inventive step (1S)

Industrial applicability (JA)

2. Citations and explanations

see separate sheet

Form PCTAPEAS408 {January 2004)

Yés:
No:

Yeas:
No:

Yas:
No:

Claims
Claims

Claims
Claims

Claims
Claims
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NOTARBARTOLO & GERVASI

Dr. G. Gervasi Dr. 5. Lorenzl Dr. G. Glusto
Dr. D. Pallni Gervasi  Dr. S. Meril Dr. R. Appoland
Dr. A Palinl Gervasl  Ing. B. Claquantini Ing. C. Borsano
. Ing. M. Bonatto DL R. He\lfllcla The International Burcau of WIPO
Dr. G. Zucchini Dr’E. Maurt Ing. A. Celona .
Or. L. Picoolo Dr. M.L. Quadd PCT Sect_lon
Dr. G. Moreti Dipl-Chem.S. Weisgerber Dr. P. Fo 34, chemin des Colombettes
Dr. R. Asensio ing. G. Ciallié Dr. R. Marcland 1211 GENEVA 20
Dr. M.V, Primiceri Dr. R. Garzia Dr. E. Vasco TR
Dr. L. Brigheni Dr. £, Sanl Ing. D. DalfAnese SWITZERLAND
Dr. G. Marianl Dr. E. Gravina
Dr. . Onit Dx. E. Fano AW.E.Racca @
Dr. P, Gerli Ing. P. De Anna Avv, F. Sarzl Sanori
Dr. C Hewitt Br. M. Amonini Awv. M. Caramelli .
D, U. Pallini Or. P. Gnemmi AW, L. S. Ghedinl Milan, 14 September 2004
Dx. . Brazzini Dr. . Clonl Avv. P, Stefanell
Dr. §. Poncemmi Ing. M. Savi Dr. ). Graffer

Re: International Application No. PCT/EIP03/04459
filed on 29 April 2003
in the name of TENARIS CONNECTIONS AG
- Qur ref. 3378PTWO/er

Intcrnational Application No. PCT/EP(3/05165
filed on 16 May 2003

in the naine of TENARIS CONNECT IONS AG
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/er

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:

TEMARIS CONNECTIONS AG.
Bahnhofstrasse 7
Postfach 48
FL 949:4 SCHAAN Liechtenstein.

" Telephone Telefox &mal

20122 Milano laly Corso di Pona Viorla, 8 +39 02 5417991 430 02 54179820 notage@ngpatent.l!

80336 Munich Germany  Bavarlaring 21 +40 (0189 5170163 +40 (08D 51701650 mali@ngpatent.de

6000 Lugano Swizedand Via Besso, 9 +41 091 9664230 +41 091 96684231 ngpatent@tictno.com
50123 Firenze laly Lungamo A. Vespucdl, 24 +39 055 264467-264468  +30 0S5 280662  notagefi@ngpatenti
00198 Roma laly Via Savoia, 82 +30 06 BR41605-85305418 +30 06 BB41667 nomagermé@ngpatent. it
35137 Padova laly Largo Eurcpa, 16 +30 040 B764447 +39 040 S78BOI3 notegepd@ngpatent.h
10121 Tornc lialy Corso Re Umberto. 8 +39 O11 4407733-5615545 +38 011 5570080 notagelo@ngpalent.l

NOTARBARTOLO & GERVAS! 5.0.A. - www.ngpalent.com
Capllalc Soclale Inferamente versato € 500.000 - Codice Fscale 02612760063 - Partta VA 11980320151 - Reg. Imp. 1522518 Trib. di Mitano

R \II\tH II \Ill \|\||"‘w|ﬂ HII .\HLIIIHI\ \\I NI w \\!JI \I>I l\ll \Ilrl! ANE .H ;



e

Please notify the relevant Authorities and the elected offices in order to enter the national
phases.

Respectfully submitted,
The Representative
g e e ;,...._‘_
GERVASI ma
NOTARBARTOLO & GERVASI

c.c. EUROPEAN PATENT OFFICE
Erhardtstrasse 27
D-80298 MUNCHEN
GERMANY



PCT/EP2003/004459

PATENT COOPERATION TREATY & P

PCT

NOTIFICATION OF THE RECORDING

Al

From the INTERNATIONAL BUREAU

To:

OF A CHANGE GERVASI, Gemma
Nota rba.rtolo & G_ewgsi -INBTARBARTGLE & GERVASI
{PCT Rule 92bis.1 and Corso di Porta Vittoria, R E M
Administrative Instructions, Section 422} 20122 Milan, IT C E/ NV E
Italy e
Date of msiling (day/month/year) =7 L :' ’
12 January 2004 (12.01.2004) Z
Applicart’s or agent’s file reference
Imernational application No. International filing date (day/month/year)
PCT/EP2003/004459 29 April 2003 (29.04.2003)

1. The following indications appeared on record concerning:

@ the appllcant D the inventor

D the agent

D the common representative

Name and Addreas

TENARIS CONNECTIONS B.V.
Schiphol Boulevard 271
1118BH Amsterdam
Netherlands

[X] the parsan [[] e name

2. The International Bureau hereby notifies the applicant that the fellowing change has been recorded concerning:

D the address

“Siate of Residence
NL

“State of Natonality
NL

-_T;lephona No.

Facsimile No.

_"raleprimer No.

D the residence

D the nationality

FL-9491 Ruggel
Liechtenstein

3. Further observations, if necessary:
Assignment,

4. A copy of this notification has baen sent to:

EI the receiving Office
D the International Searching Autharity
@ the International Preliminary Examining Authority

Name and Address State of Nltional'ity State of Residence
TENARIS CONNECTIONS AG LI ]
Poststrasse 409 " Telephone No.

Facsimila No.

Teleprinter No.

w

'm

D the designated Offices concerned
[Zl the slected Offices concerned

[] other:

The Intemational Bureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switrerland

Facsimile No. (41-22) 338.89.70

Authorized officer

Elisabeth KONIG {Fax 338 8970)

Telephons No. (41-22} 338 8748

Form PCT/AB/A06 (March 1594)

006048310




NOTARBAFTGLO 8 GERVASH
¥ E D PATENT COOPERATION TREATY

B P

i
R EC

5~ I8¢7, 2003

From the INTERNATIONAL BUREAU

64— PCT To:

PCT/EPQ3/04459 B

NOTIFICATION CONCERNING

SUBMISSION OR TRANSMITTAL e vasi S
OF PRIORITY DOCUMENT otarbartolo & Gervasi S.p.A.
Corso di Porta Vittoria, 9
{PCT Administrative Instructions, Section 411) 20122 Milan, IT
Italy
Date of mailing [day/month/vear)
20 August 2003 (20.08.03)

Applicant’s or agent’s file reference
3378PTWO/er IMPORTANT NOTIFICATION

international application No. International filing date (dey/month/year)

PCT/EP03/04459 29 April 2003 (29.04.03)

International publication date (day/month/year) Prlority date (dey/month/year)
Not yet publtished 30 April 2002 (30.04.02)

Applicant
TENARIS CONNECTIONS B.V. st al .

1. The applicart is heraby notified of the date of raceipt (exoept where the lstterg "NR" appear In the right-hand column) by the
International Bureau of the priority documentis) relating to the earlier application(s) Indicated below. Uinlasa gtherwise
indicated by an asterisk appearing next to s dite of receipt, or by the lstters “NR", in the right-hand column, the priority
document concerned was submitted or fransmitted to the International Bursau in compllance with Rule 17.1(a} or (b).

2. This updates and replaces any previously issusad natifloation congerning submission or transmittal of priority dacuments.

3.  An asterisk(*) appearing next 1o a date of receipt, in tha right-hand gglumn, denotes a priority documant submittad
or transmitted to the International Bureau but not in compliance with Rule 17.1(s) or (b). In such a case, the sttention
of the spplicant is directed to Rule 17.1{c} which providas that no designated Office may disragard the priarity claim
concermed before glving the applicant an opportunity, upon entry into the national phase, to furnish the priarity document
within a time limit which is reasonable under the circumstances,

4. The lettars "NR" appearing in the right-hand column danate a priority document which was not received by the International
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the Imternational Bureau,
as provided by Rule 17.1(a) or (b}, respactively. In such a case, the sttention of the applicant is directed to Rule 17.1{g) whioh
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity,
upon entry Into the national phase, to furnish the priority documant within a time limit which is reasonable under the
circumstanoes.

rigri Priority appligation Ng. Country or ranional Office Date pf receipt
PCT regeiving Offt { oriority 4
30 Apri 2002 {30.04.02) RM2002 A 000234 T 08 Augu 2003 (08.08.03)
The Imternational Bureau of WIPO Authorlzed officer
34, chemin des Colombettes Thom
1211 Conova 20, Svnerion - omas ROCHAIX (Fax 338 8970)
Facsimile No. {41-22) 338.868.70 Telephone No. {41-22) 338 8897

Form PCTAB/304 (July 1998) 005812513
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{12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

{19) World Intellectual Property Organization
Iniemational Bureau

{43) International Publication Date

G0 OO 0

(10) International Publicotion Number

13 November 2003 (13.11.2003) PCT WO 03/093716 Al

{51) International Putent Classiflcation: FI6L 15/06 (74) Agent: GERVASI, Gemma; Notarbaniolu & Cervasi

S.p.A.. Cuiso di Vitwrig, 9, 20122 Mikan, IT (I

(21) Internotional Application Number:  PCT/EP03/04459 p-A-. Corso di Poria Vitiris, 9. 20122 Milan. IT ¢
{22) luternational Filing Date: 29 April 2003 (29.04.2003) (81) Deslgnated States frational): AL, AG, AL, AML AT, ALL
i AZ, BA, BB, BG, BR, BY, BZ, CA, CH.CN. CO, CR, CU,
{25) Filing Longuage: English CZ, DF, DK, DM, DZ, EC, BE, ES, 11, GB, GD, GE, G,
(26) Publication Language: English GM, lIR, HU, ID, 1, IN, 18, JP, KIL, KG, KP. KR, KZ. 1.C..

(30) Prlority Data:

RM2002 A 000234 30 April 2002 (30.04.2002) [T

(71) Applicant (for all designated Siates except US):
TENARIS CONNECTIONS B.Y. [NL/NL]; Schiphol
Buulevard 271, 1118BH Amsterdam (NL). \

(72) Inventors; snd

(79 lnventorsIApbllcnnts {for US only): CARCAGNO,
Gabriel, E. [AR/AR|; Beruui 495, Campana (B) (AR).
DELLA PINA, Gluseppe [ITAT] Via delle Querce 7,
24048 Treviolo, IT (I1). TOSCANO, Rita, G. [AR/AR];
Goya 285, Bucnos Aircs, AR (AR). COPPOLA, Tom-
maso HT/IT; Via Domenico Purificato, 188, 00125 Roma,
I'T (IT).

LK, LR, LS, LT, LUJ, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, 8C, 50,
SE. 5G, 3K, SL, TJ, T™, TN. TR, TT. TZ UA, UG, US,
UZ, VC, VN, YU, ZA, 7M, 7\,

(84

S

Designated States {regional): ARIPO patent (G, GM.
KE, LS, MW, MZ, 8D, SL. §Z, TZ, UG, ZM, W),
Curasiun patent (AM, AZ, BY, KG, K7, MD, RU, TJ. TM).
Cumpcan putent (AT, BE. BG, CH, CY, CZ, DU, DX, ELL
ES, Fl, FR, GB, GR, HU, IE, I'T, LU, MC, NL, I, RO,
SE, 81, SK, TR), OAPI puient (B, B), CI, CG, Cl, CM,
GA, GN, GQ, GW, ML, MR, NL, 8N, 7D, TG).

Declaration under Rule 4.17:
—  of inversarship (Rule 4.17iv)) for US only

[Continued on next page}

(54) Title: TIIREADED PIPE JOINT

{

/ N o
9 DI 10

g (57) Abstract: ‘Threuded joint lor pipes consisting of a male member (1) and a female member (2), which une provided on the outer.
= and inner sorfuces respectively with two threading portions .presenting a lead-in flank 8 such that 10° <, B < 25, an abutmem surface
{9) being present at, the end of said male member for abutment o 4 corresponding annular abutment surface (10} of the femule

member. The lcud-in flanks of thb male (1) and the female (2) members, upon make-up and with joint unloaded [eave o gap {in the -

direction parallel 10 the axis {21) of the joint) varying from 0,01 1d1,0,12 mm. The internal and extemal dismeters D3 and 14 (in the
portion not involved in the coupling with the female member) of said male member, the inner and vuter diameters 131 and D2 of the
abuiment surface of the femule member are linked by the relationship: (D2)-DI2¥D4%-D3%) _> 0.5.

Ky
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For two-latier codes and gther abbreviations, refer 16 the “Guid-
ance Notes on Codes and Abbreviations” appearing al the begin-
ning of cach regular issue of the PCT Gazeite.
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
L : TRAMITE

USUARIO  RADICADOR

DELO DE UTILJDV ) ()

T~ “InEcacion de que se solicita la concesion de una patente. ' '} ( )
- 'Datos de identificacion del solicita la persona que se presenta la solir.ilug./( ) ( )
-~ Descripcion de la invencion. : {) { )
- Dibujos de ser estos pertinentes, ( 1}
-~ Comprobante de Pago de las tasas esfablecidas. /
4 T -
; 1 &5 COMPLETA { ) INCOMPLETA ( ) { )
23,7 N
i DISENO INDUSTRIAL { )
- Indicacion de que se solicita el registro de Disefio Industrial {) { )
- Datos de identificacion del solicitante o de la persona q¢ue presenia { ) ()
: - lasolicitud.
¥l - Representacion grafica o fotografice del Diseiio Industrial o muestra del
3 : Material que incorpora ef disefo. () ()
TR Comprobante de pago de las tasas establecidas () ()
3% .
by COMPLETA () INCOMPLETA () ()
A
' ESQUEMA DE TRAZADO  ( )
- Indicacion de que solicita el registrc de un Esquema de trazado. () ()
- Datos de Identiflcacion del soicltante o de la persona que presenta
La solicitud. () ()
Representacion grafica del esquema de trazado { ) { )
Comprobante de pago de las tasas establecidas. { ) ()
COMPLETA ( INCOMPLETA () ()
Firma Responsable: : -
Y ’ Radicacion 5 “mm CoRERCI0
Fecha t8AD): 2004-11-3 16:08:3 Folios: 4p

Tranite 1 11 per-parpg
i 17
Fecha: Dependencia: 2020 DIVISION b Ruges - g
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Industria y Comercio
SUPERINTENDENCIHA
2020
Bogota, D.C.,
1
Doctor(a): OficioN° ~~ 236
ERNESTO CAVELIER FRANCO
ASUNTO: Radicacion N° 04-120536
Solicitud internacional PCT/EP03/04459
Fecha inicio fase nacional 30/11/2004
Tramite 011
Evento 379
Actuacion . 430
Folios 002

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de |a
Decision 486 de la Comisiéon de la Comunidad Andina, articulo 27 del Tratado de
Cooperacion en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

B [a 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) Decisién 486).

B 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, debera presentar el documento que acredita la existencia y
representacion legal de la sociedad solicitante, cuando ésta fuere persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le requiere
para que dentro del término de dos meses siguientes a la fecha de notificacién del
presente oficio, complete los requisitos anteriormente enunciados. En caso de no dar
cumplimiento al presente requerimiento, la solicitud se considerara abandonada y
perdera su prelacion. '

Notifiquese el presente oficio conforme a lo di§puesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA CESIsEDES DE VERGEL
Jefe de la Divfsidn de Nuevas Creaciones.

El anterior requerimiento fus notificado por fijacion en lista de
fecha, 17 MM 2004,
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