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the upper of said pair of upper rings being expand- able to a first outer
support diameter, the lower of This invention relates to cold forging of
tubular  said pair of upper rings being expandable to a members.
second outer support diameter larger than the first The cold forging of a
tubular member into an   5   outer support diameter so that said upper of
said annular member such as a well hanger or a con-     pair of upper rings
supports the lower of said pair nector has been known in the past. The cold
forg-  of upper rings and the lower of said pair of upper ing has also been
used to form a tubular member    rings supports said resilient sleeve
completely ar- into an annular connector in a remote location,    ound its
outer diameter when fully expanded during such as in a subsea pipeline
repair. This is shown   10  forging responsive to pressure exerted within
said in U. S. Patent Nos. 3,432,916 and 4,330,144. U. S.  resilient sleeve,
and a pair of coacting lower anti- Patent No 4,662,663 discloses the use of
pressure  extrusion rings mounted around the lower end of compensating
material between the two members      said resilient sleeve, the lower of
said pair of lower being cold formed and such material prevents the   ring
being expandable to said first outer support buildup of pressure which
would prevent the proper  15  diameter, the upper of said pair of lower
rings completion of the cold forming.                    being expandable
to said second outer support A tool previously used in this type of cold
diameter so that said lower of said pair of lower forging process is shown
in U. S. Patent No.       rings supports the upper of said pair of lower
rings 988,752. This tool includes an alloy shaft having  and the upper of
said pair of lower rings supports shoulder on one end and a ring
surrounding the   20  said resilient sleeve completely around its outer
other end and a rubber tube expansion element         diameter when fully
expanded during forging re- surrounding the shaft with annular nylon rings
en-  sponsive to pressure exerted within said resilient gaging the ends of
the rubber expansion element    sleeve so that said resilient sleeve is
protected and alloy rings supporting the exterior of each of  from
extrusion during its exposure to forging pres- the nylon rings. The radial
force is developed by   25  sures. the tool responsive to longitudinal
force exerted on  The invention will be described now by way of the
expansion element. The nylon rings are pro-    example only, with
particular reference to the ac- vided to prevent extrusion of the rubber
expansion  companying drawings. In the drawings: element.
FIGURE 1 is an elevation view partly in section Other tools have been
suggested which include   30  of the tool of the present invention having a
a resilient tubular member which is exposed to       tubular member to be
cold forged positioned in hydraulic pressure internally and secured at its
surrounding relationship thereto and with the ends and is allowed to exert
outward radial forces    annular member, into which the tubular member to
cold forge a tubular member into the interior of  is to be forged, being
connected to the tool and an annular member.                            36
in surrounding relationship to the tubular mem- EP-A-0177045, forming the
base for the pre-       ber and the tool. ambles of the claims describes a
forging tool in      FIGURE 2 is a partial detail sectional view of the
[err] opposite ends of a resilient sleeve are        improved tool in its
relaxed position with the [err] with sealing beads which locate in grooves
tubular member and the annular member being a mandrel body.
40      shown. An object of the present invention is to provide   FIGURE 3
is a partial detail sectional view of the an improved tool for cold forging
a tubular member   improved tool in its forming position with the within an
annular member which reliably prevents     tubular member. extrusion of the
resilient sleeve even when forging   FIGURE 4 is a sectional view taken
along line 4 high strength tubular steel members surrounding   45  - 4 in
FIGURE 3. said resilient sleeve.                                FIGURE 5 is
a sectional view taken along line 5 According to the present invention
there is       - 5 in FIGURE 3. provided a tool for forging tubular members
com- prising a cylindrical body, a resilient sleeve sur-  DESCRIPTION OF
THE PREFERRED EMBODI- rounding said body, means securing the ends of  50
MENT said sleeve to said body, means for delivering fluid under pressure to
expand said sleeve outward with      A cold forging tool 10, as best seen
in FIGURE sufficient force within a first tubular member to  1, included
central body or mandrel 12 with packer cause it to be forged radially
outwardly with re-  assembly 14 being mounted thereon in surrounding spect
to a second tubular member to cause the   55  relationship to the exterior
of mandrel 12. Annular tubular members to be joined and characterised by
member 16 is suitably supported from tool 10 and 



a pair of coacting upper anti-extrusion rings moun-  has been lowered into
a position so that the upper ted around the upper end of said resilient
sleeve,  end of tubular member 18 which is to be forged 2    3
EP0314267B1                        4 into the interior of annular member 16
is within the  garter springs or O rings, are positioned in grooves upper
portion of the contoured recess 20 within    66 and 68 in the outer
surfaces of segments 58 annular member 16.
and 60. Body or mandrel 12 includes upper and lower        Member 70
connects into the upper end of annular recesses 22 and 24 into which the
upper   5   body 12 and also connects to bracket 72 which is and lower ends
of resilient sleeve 26 is molded to  suitably connected to support annular
member 16 leave the central or expansion portion of sleeve 26  as it is
being lowered into position around tubular free to expand radially outward
responsive to hy-  member 18. Member 70 may extend to the surface draulic
fluid under pressure delivered to its interior  to provide the string by
which tool 10 and member surface by passage 28 which extends through   10
16 are lowered into position or some other suitable body 12 and is
connected by fitting (not shown) or  connecting means is provided. other
suitable means to a source of pressurized       Annular member 16 includes
outer flanges 74 hydraulic fluid.                                   and a
tubular body 76 with the lower interior of Body 12 immediately at the outer
opening of    body 76 having a contoured recess 20. It is pre- its upper
annular recess 22 extends radially out-  is  ferred that recess 20 include
upper and lower ward to axial flange 30 which forms a stop shoulder
threaded sections 78 and 80 and intermediate sec- 32 on its inner surface
as hereinafter explained.  tion 82 which includes alternate lands and
grooves The lower end of body immediately at the outer     as shown.
opening of its lower annular recess 24 extends        With tool 10 and
annular member 16 posi- radially outward to axial flange 34 which forms a
20  tioned with respect to tubular member 18 shown in stop shoulder 36 on
its inner surface as hereinafter  FIGURE 1, pressure is delivered through
passage explained.                                         28 into the
interior of resilient sleeve 26 so that it Dual expandable anti-extrusion
means are pro-  expand radially outward into contact with the inte- vided
to prevent extrusion of the upper and lower  rior of tubular member 18.
Continued application of portions of sleeve 26 between gaps which might  25
hydraulic pressure causes tubular member 18 to exist without such
anti-extrusion means. Each of   be cold forged into engagement within
recess 20 of the anti-extrusion means is made of segments of a  annular
member 16. As resilient sleeve 26 com- metal ring as hereinafter explained.
mences its movement radially outward, segments Upper outer support segments
38 are posi-      38, 48, 58 and 60 move radially outward in sup- tioned in
a ring around the upper portion of resilient  30  porting relationship to
the exterior of sleeve 26 and sleeve 26 and include flange 40 extending
upward   with the end faces of segments 38 and 48 being so that their outer
faces 42 will be engaged by stop  maintained in contact with the ends of
flanges 30 shoulder 32 on flange 30 to provide a stop for the  and 34.
Further, the abutting faces of segments 38 radial outward movement of
segments 38. A suit-    and 58 and the abutting faces of segments 48 and
able resilient biasing means 44, such as a garter  35  60 are maintained in
engage as can be seen in spring or an O ring, is positioned in grooves 46
in  FIGURE 3. When segments 38 and 48 have their the exterior surfaces of
segments 38 to urge seg-  flange surfaces 42 and 52 come into contact with
ments 38 inwardly. Segments 38 are positioned to   stop shoulders 32 and
36, they are in their circular have their upper surfaces in engagement with
the  or outermost position as is shown in FIGURE 4. lower surface of flange
40 at all times. Lower outer  40   Segments 58 and 60 continue to move
outward as support segments 48 are positioned in a ring ar-   sleeve 26
continues to move and the exterior sur- ound the lower portion of resilient
sleeve 26 and  faces of segments 58 and 60 are maintained in include flange
50 extending downward so that their  contact with the interior surface of
tubular member outer faces 52 will be engaged by stop shoulder 36  18 to
provide continuous support for sleeve 26 so on flange 34 to provide a stop
for the radial out-  45  that it does not have spaces available through
ward movement of segments 48. A suitable resil-    which it could extrude.
In their outermost positions ient biasing means 54, such as a garter spring
or  as shown in FIGURE 5, segments 58 and 60 form an O ring, is positioned
in grooves 56 in the      a substantially continuous ring as shown. When
the exterior surfaces of segments 48 to urge segments  segments are
retracted they move inwardly respon- 48 inwardly. Segments 48 are
positioned to have   50  sive to the biasing means and assume a non- 



their lower surfaces in engagement with the upper  circular or irised
position. surface of flange 50 at all times.                    Segments
38, 48, 58 and 60 are preferably cut Inner segments 58 and 60 are
positioned ar-    from a metal ring at angles to the radial direction or
ound the upper and lower portions of resilient     to explain in another
manner they are cut along sleeve 26 in abutting relationship with the lower
55  lines which are at an angle substantially less than surfaces of upper
segments 38 and with the upper   ninety degrees to a tangent at the point
of entry of surfaces of lower segments 48 as shown. Suitable  the cut into
the exterior surface of the metal ring as biasing means 62 and 64
respectively, such as      can be seen from FIGURE 5. The outer diameter of
3    5                 EP 0314267 B1                       6 the ring from
which segments 58 and 60 are cut is       lent sleeve so that said
resilient sleeve is pro- preferred to be the maximum outer diameter to
tected from extrusion during its exposure to which they will be exposed in
operations of tool 10.   forging pressures. The outer diameter of the ring
from which seg- ments 38 and 48 are cut is preferred to be their   5   2. A
tool according to claim 1, wherein said anti- outer diameter when they have
engaged their re-        extrusion rings (38, 48, 58, 60) each include a
spective stop shoulders.                               plurality of ring
segments and means (44, 54, The inclusion of the pair of support segment
62, 64) biasing said segments inwardly. rings at each end of resilient
sleeve 26 provides improved support to sleeve 26 over a much wider  10  3.
A tool according to claim 2, wherein said seg- range of diameters than
could be provided with the     ments are cut from a metal ring having the
tools of the prior art. It is easily seen that the     largest diameter
which said segments are ex- selection of the particular size of the rings
from     pected to assume when installed on said which the segments are cut
should be done with         sleeve. care so that the best support can be
provided at  15 the smallest and the largest diameters of oper-    4. A
tool according to claim 3, wherein said seg- ations for which tool 10 is to
be used.                ments when cut from their ring are cut at angles to
the radius of the ring to allow said Claims
rings (38, 48, 58, 60) to have an rising action 20      when moved to a
smaller diameter than their A tool for forging tubular members comprising
maximum desired diameter. a cylindrical body (12), a resilient sleeve (26)
surrounding said body, means (38, 48, 58, 60)   5. A tool according to
claim 4, wherein said seg- securing the ends of said sleeve to said body,
ments are cut from their ring along lines which means (28) for delivering
fluid under pressure  25  are at an angle substantially less than ninety to
expand said sleeve outward with sufficient      degrees to a tangent at the
point of entry of force within a first tubular member (18) to        the
cut into the exterior surface of the metal cause it to be forged radially
outwardly with      ring. respect to a second tubular member (16) to cause
the tubular members to be joined and   30   Patentansprlche characterised
by a pair of coacting upper anti- extrusion rings (38, 58) mounted around
the     1. Vorrichtung zum Schmieden von Rohrformtei- upper end of said
resilient sleeve (26), the       len, die einen zylindrischen K6rper (12),
eine upper (38) of said pair of upper rings being       elastische HUlse
(26), die den KOrper umgibt, expandable to a first outer support diameter,
35  Einrichtungen (38, 48, 58, 60), mit denen die the lower (58) of said
pair of upper rings being   Enden der HUlse an dem  K6rper befestigt
expandable to a second outer support diam-         sind, umfa~t, sowie eine
Einrichtung (28) zur eter larger than the first outer support diameter
ZufUhrung von Fluid unter Druck, wodurch die i   so that said upper (38) of
said pair of upper    HUlse mit ausreichender Kraft in einem ersten rings
supports the lower (58) of said pair of  40  Rohrteil (18) nach aulen
ausgedehnt wird, so upper rings and the lower of said pair of upper    dab
sie in Bezug auf emn zweites Rohrteil (16) rings supports said resilient
sleeve (26) com-    radial nach aufen geschmiedet wird, wodurch pletely
around its outer diameter when fully       die Rohrteile miteinander
verbunden werden, expanded during forging responsive to pres-        und
gekennzeichnet durch ein Paar von Zu- 



sure exerted within said resilient sleeve, and a   45  sammenwirkenden,
oberen Anti-DurchdrUck- pair of coacting lower anti-extrusion rings (48,
Ringen (38, 58), die urn das obere Ende der 60) mounted around the lower
end-of said re-       elastischen HUlse (26) herum angebracht sind, silient
sleeve (24), the lower (48) of said pair of  wobei der obere (38) des
Paares der oberen lower ring being expandable to said first outer    Ringe
auf einen ersten auIleren StUtzdurch- support diameter, the upper (60) of
said pair of  so  messer erweitert werden kann, und der untere lower rings
being expandable to said second        (58) des Paares der oberen Ringe auf
einen outer support diameter so that said lower (48)     zweiten Au~eren
StUtzdurchmesser erweitert of said pair of lower rings supports the upper
warden kann, der gr6oer ist als der erste AuBe- of said pair of lower rings
and the upper of       re StUtzdurchmesser, so dafl der obere (38) said
pair of lower rings supports said resilient  55  des Paares der oberen
Ringe den unteren (58) sleeve (26) completely around its outer diam-
des Paares der oberen Ringe stUtzt, und der eter when fully expanded during
forging re-        untere des Paares der oberen Ringe die elasti- sponsive
to pressure exerted within said resil-    sche HUlse (26) bei Vollst~ndiger
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the ring from which segments 58 and 60 are cut is      ient sleeve so that
said resilient sleeve is pro- preferred to be the maximum outer diameter to
tected from extrusion during its exposure to which they will be exposed in
operations of tool 10.    forging pressures. The outer diameter of the ring
from which seg- ments 38 and 48 are cut is preferred to be their   5   2. A
tool according to claim 1, wherein said anti- outer diameter when they have
engaged their re-         extrusion rings (38, 48, 58, 60) each include a
spective stop shoulders.                                plurality of ring
segments and means (44, 54, The inclusion of the pair of support segment
62, 64) biasing said segments Inwardly. rings at each end of resilient
sleeve 26 provides improved support to sleeve 26 over a much wider  10  3.
A tool according to claim 2, wherein said seg- range of diameters than
could be provided with the      ments are cut from a metal ring having the
tools of the prior art. It is easily seen that the     largest diameter
which said segments are ex- selection of the particular size of the rings
from      pected to assume when installed on said which the segments are
cut should be done with          sleeve. care so that the best support can
be provided at  15 the smallest and the largest diameters of oper-     4. A
tool according to claim 3, wherein said seg- ations for which tool 10 is to
be used.                 ments when cut from their ring are cut at angles
to the radius of the ring to allow said Claims
rings (38, 48, 58, 60) to have an irising action 20      when moved to a
smaller diameter than their 1. A tool for forging tubular members
comprising        maximum desired diameter. a cylindrical body (12), a
resilient sleeve (26) surrounding said body, means (38, 48, 58, 60)   5. A
tool according to claim 4, wherein said seg- securing the ends of said
sleeve to said body,      ments are cut from their ring along lines which
means (28) for delivering fluid under pressure  25  are at an angle
substantially less than ninety to expand said sleeve outward with
sufficient       degrees to a tangent at the point of entry of force within
a first tubular member (18) to         the cut into the exterior surface of
the metal cause it to be forged radially outwardly with       ring. respect
to a second tubular member (16) to cause the tubular members to be joined
and   30   PatentansprUche characterised by a pair of coacting upper anti-
extrusion rings (38, 58) mounted around the     1. Vorrichtung zum
Schmieden von Rohrformtei- upper end of said resilient sleeve (26), the
len, die einen zylindrischen K6rper (12), eine upper (38) of said pair of
upper rings being        elastische HUlse (26), die den Kdrper umgibt,
expandable to a first outer support diameter,  35   Einrichtungen (38, 48,
58, 60), mit denen die the lower (58) of said pair of upper rings being
Enden der HUlse an dem  K6rper befestigt expandable to a second outer
support diam-          sind, umfalt, sowie eine Einrichtung (28) zur eter
larger than the first outer support diameter   ZufUhrung von Fluid unter
Druck, wodurch die 



so that said upper (38) of said pair of upper       HUlse mit ausreichender
Kraft in einem ersten rings supports the lower (58) of said pair of  40
Rohrteil (18) nach auflen ausgedehnt wird, so upper rings and the lower of
said pair of upper     dal sie in Bezug auf ein zweites Rohrteil (16) rings
supports said resilient sleeve (26) com-     radial nach aufen geschmiedet
wird, wodurch pletely around its outer diameter when fully        die
Rohrteile miteinander verbunden werden, expanded during forging responsive
to pres-         und gekennzeichnet durch ein Paar von Zu- sure exerted
within said resilient sleeve, and a   45  sammenwirkenden, oberen
Anti-DurchdrUck- pair of coacting lower anti-extrusion rings (48,    Ringen
(38, 58), die um das obere Ende der 60) mounted around the lower end-of
said re-        elastischen HUlse (26) herum angebracht sind, silient
sleeve (24), the lower (48) of said pair of  wobei der obere (38) des
Paares der oberen lower ring being expandable to said first outer     Ringe
auf einen ersten duBeren StUtzdurch- support diameter, the upper (60) of
said pair of  5o  messer erweitert werden kann, und der untere lower rings
being expandable to said second         (58) des Paares der oberen Ringe
auf einen outer support diameter so that said lower (48)      zweiten
Au~eren StUtzdurchmesser erweitert of said pair of lower rings supports the
upper      werden kann, der grofier ist als der erste Sufle- of said pair
of lower rings and the upper of        re StUtzdurchmesser, so daP der
obere (38) said pair of lower rings supports said resilient  55  des Paares
der oberen Ringe den unteren (58) sleeve (26) completely around its outer
diam-       des Paares der oberen Ringe stUtzt, und der eter when fully
expanded during forging re-         untere des Paares der oberen Ringe die
elasti- sponsive to pressure exerted within said resil-     sche HUlse (26)
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8   I        1111111 ill III  11111DI, w~hrend des Schmiedens aufgrund des
in der         pour distribuer un fluide sous pression pour elastischen
HUlse wirkenden Drucks vollstan-       dilater le manchon vers l'exterieur
avec une dig um ihren AuBendurchmesser herum stUtzt,        force
suffisante dans une premiere piece tubu- und durch elne Paar von
zusammenwirkenden,         laire (18) pour provoquer le forgeage radiale-
unteren Anti-DurchdrUckringen (48, 60), die um    5  ment vers l'exterieur
en ce qui concerne une das untere Ende der elastischen HUlse (26)
seconde piece tubulaire (16) provoquant le rac- herum angebracht sind,
wobei der untere (48)       cordement des pieces tubulaires et caracterise
des Paares der unteren Ringe auf elnen ersten      par une paire d'anneaux
sup6rieure anti-extru- Auteren StUtzdurchmesser erweitert werden
sion en coaction (38, 58) mont6e autour du kann, und der obere (60) des
Paares der unter-  10  bord superieur dudit manchon 6lastique (26), en
Ringe auf einen zweiten AuBeren Stttz-          celul du dessus (38) de
ladite paire d'anneaux durchmesser erweitert werden kann, so daB
superieure etant extensible A un premier dia- der untere (48) des Paares
der unteren Ringe       metre de support exteme, celui du dessous den
oberen (60) des Paares der unteren Ringo       (58) de ladite paire
d'anneaux superieure etant stttzt, und der obere des Paares der unteren
16  extensible a un second diametre de support Ringe die elastische HUlse
(26) bei vollstandi-    externe plus grand quo le premier diametre de ger
Erweiterung wihrend des Schmiedens auf-        support externe de sorte quo
ledit anneau du grund des in der elastischen HUlse wirkenden       dessus
(38) de ladite paire d'anneaux supe- Drucks vollstandig um ihren
Aulendurchmes-         rieure supporte colui de dessous (58) de ladite ser
herum stUtzt, so daB die elastische HUlse  20  paire d'anneaux superieure
et colul de dessous vor dem DurchdrUcken geschUtzt ist, wahrend        de
ladite paire d'anneaux superieure supporte sie den SchmiededrUcken
ausgesetzt ist.            ledit manchon 6lastique (26) entourant complb-
tement son diambtre externe lorsqu'il est corn- 2. Vorrichtung nach
Anspruch 1, wobel die Anti-        plbtement dilate pendant le forgeage
sous lIac- DurchdrUck-Ringe (38, 48, 58, 60) jeweils eine   26  tion de la
pression exercee A l'interieur dudit Vielzahl von Ringsegmenten enthalten,
sowie        manchon elastique, et une paire d'anneaux Einrichtungen (44,
54, 62, 64), die die Seg-       anti-extrusion inferieure (48, 60) mont6e
autour mente nach innen dricken.                          du bord inferieur
dudit manchon 6lastique (26), celul de dessous (48) de ladite paire d'an-
3. Vorrichtung nach Anspruch 2, wobei die Seg-  30     neaux inferieure
etant extensible A ce premier mente aus einem Metallring geschnitten wer-
diametre de support externe, celui de dessus den, der den grollten
Durchmesser hat, den         (60) de ladite paire d'anneaux inf6rieure
6tant 



die Segmente erwartungsgemaBD annehmen,            extensible A ce second
diametre de support wenn sie auf der HI-lse angebracht sind.
externe de sorte quo ledit anneau du dessous 35      (48) de ladite paire
d'anneaux infdrieure sup- 4. Vorrichtung nach Anspruch 3, wobei die Seg-
porte celui de dessus de ladite paire d'an- mente, wenn sie von ihrem Ring
geschnitten         neaux inferieure et celui du dessus de ladite werden,
in Winkeln zurn Radius des Rings           paire d'anneaux inferieure
supporte ledit man- geschnitten werden, durch die Iris-Wirkung der     chon
(26) entourant complbtement son diamb- Ringo (38, 48, 58, 60) ermdglicht
wird, wenn   40  tre externe lorsqu'll est complbtement dilate sle auf
einen kleineren Durchmesser als ihren      pendant le forgeage sous
l'action de la pres- erwlnschten  maximalen  Durchmesser go-
sion exercde & l'interieur dudit manchon elasti- bracht werden.
quo de sorte quo ledit manchon elastique est protdg6 de lPextrusion pendant
son exposition 5  Vorrichtung nach Anspruch 4, wobel die Seg-   4s    aux
pressions de forgeage. mente an Linien von ihrem Ring geschnitten werden,
die in einem Winkel zu einer Tangente   2. Outil solon la revendication 1,
dans lequel les- am Eintrittspunkt des Schnitts in die AuBenfla-    dits
anneaux anti-extrusion (38, 48, 58, 60) che des Metallrings liegen, der
orheblich klei-    comprennent chacun une pluralit6 de seg- nor ist als 90.
50      ments formant un anneau et un moyen de tension (44, 54, 62, 64)
rdtractant lesdits seg- Revendlcatlons
ments int6rieurement. 1. Outil pour le forgeage de pieces tubulaires     3.
Outil salon la revendication 2, dans lequel les- comprenant un corps
cylindrique (12), un man-  65  dits segments sont coupes dans un anneau
chon elastique (26) entourant ledit corps, des     metallique ayant le
diametre le plus large quo moyens (38, 48, 58, 60) fixant les extremites
lesdits segments sont supposds atteindre lors- dudit manchon audit corps,
un moyen (28)           qu'ils sont installes sur ledit manchon. 5    9
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selon la revendication 3, dans lequel les- dits segments lorsque, coupes
dans leur an- neau, ils sont coupes en formant des angles avec le rayon de
l'anneau pour permettre aux- dits anneaux (38, 48, 58, 60) d'avoir une
action   6 iridescente lorsqu'ils sont deplac6s vers un diametre plus petit
que leur diambtre maxi- mum desird. 5. Outil selon la revendication 4. dans
lequel les-  10 dits segments sont coupes dans leur anneau le long de
lignes qui forment un angle sensible- ment inf6rieur a quatre-vingt-dix
degrds a une tangente au point d'entree de la coupure dans la surface
ext~rieure de l'anneau m6tallique.  i5 20 25 30 35 / 40 46 50 65 6    


