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WD 2005/ 089975 PCT/ N0O2005/ 000093 1 Method and
apparatus for cold joining flanges and coupling
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and a nethod for joining flanges or other coupling
elements to pipes and a tool for performng the

met hod. 5 Fl anges of many typés and varieties are used
extensively in industry when pipe-to-pipe or

pi Methed @m% apparatwoior goldcjoinieg flanges andeccoupling elements to pipes
provi ded. The wel ding of flanges to pipes is the nost

commpn nethod in the case of steel .pipes, and standard ..
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gal vani sed pipes. In recent years a nunber of nethods

have been devel oped for the fastening of coupling
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HRE0, WRHilsO ForQixaiPR, Rire® fRAYS ¢ 6RdNA eBnMeNer MRBfor instance,
gﬁaq@%%s.of such nmet hods are taught in US 4,593, 448
aMya

#'M%7,385. DE 27 24 257 and US 2,252,274 teach
tools with rollers which by neans of a rotating cone
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kvl gigo ktthcesonfiewiee, wiithimakésshp comecporeweak| Id adeitioapthere will be
g?nctaﬁﬁggmexv%lltsgal%%{&ée%lﬂi&r 4&6 JOGblTﬁg‘I\QLJIlgI?t, RidPherefore the system
taught in the said document will require sealing material in the grooves of the coupling
element. It has been found that with radial pistons as taught in DE 3144385 it is not
possible to obtain an especially large radial force, and this principle could perhaps be

used with particularly thin-walled pipes.

To deform a pipe wall into grooves in a surrounding coupling element requires very
large forces if the pipe wall is to be pressed radially outwards. The use of rollers as
described in DE 27 24 257 and US 2,252,274 means that less radial force is required,
but on the other hand the tool must be secured to the pipe and therefore becomes large
and heavy. Rolling subjects the material to harsher treatment and also takes longer than
radial pressing.
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of rollers as described in DE 27 24 257 and US

2,252,274 neans that less radial force is required,

but on the other hand the tool2 nust be secured to the

pi pe and therefore beconmes |arge and heav Rol I'i ng
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t hat the tool should function so that inward tapering

Fig tiGowRipRR MALouptigdleiags bedre th@umist(sw @Qr@pﬂ@ﬁs@b'n@”ﬁg 2

|n co ectlo h i al pressin

abev il sae ghtenth F?B%?gehﬁ oo Bt N g Brelignent Fig. 3
Qﬁé@ﬁ &célltte posactsin(dplace) foaadx)qse élaﬁm Hip. 10Ribgws 2 flange having
S @er cgf VSR after the beads have been pressed into
SREEBUPYR " enent. Fig. 3 shows a collar pressed

|nto pl ace for a |oose flange. Fig. 10 shows a flange

hﬁl\é';ﬁlﬂmpﬁﬁm& fodl m%@lﬂ'lh \F\}]gy I'5 \;ﬂi@st B‘iﬂf&%t@n%o@fméd’ﬂ@of the cone

t ool ovvnlnF odi nent s

t
dped #fea %ﬁ@nlc%fqy%ee@n@sﬁ% aFFe%lﬁ@/ﬁ.le ErgSf G @p‘]?’PWF @tool with a

afy@ranheYeicé Ampliier. 6-8. Fig. 9 shows a tool with a
hydraulic force anplifier. During the devel opnent of

the invention, which conprises both the interior
dmrrfn'gghe dwedxrprmefnt bhtheantenting| wiicupdmprisee betishe inderdbrt he
%gh ﬁ&rbot{ £ g?teﬁﬂf &@ﬁqg elenfent £ B ool Wh%ﬂ ﬂSrms the beads, it

ver ed at { ritical paraneter

orpr'tS| qmmklsadnsqmmdrtbatrtb@mwmﬁakma%w fog 9ptapiﬂcﬁﬁtaehm%rﬁéwdes

Hﬁ Eﬁe &;nfl t151‘i’ ef thteli‘ﬁft R ERISEShAReReAHs baaH aal %Bottﬂi@part of the

he is.to revent t.he
ﬁP%léh?trl%Fﬂ s ﬂwgenﬁmeo@% iPmigperivg ipveds gﬂang e ressing
Qiperatibh.oN.

Figs. 1 and 2 show that the outermost portion (a) of the coupling element against which
the pipe end (b) rests is flared outwards. This is to allow the tool to give the pipe end
(b) an overbending outwards, which is necessary because the pipe end, as mentioned,
tends to taper inwards. Thus, the pipe is almost straight after the beads (5, 6) have been
pressed, as can be seen in the enlarged section in Fig. 2.

The same basic interior configuration of the coupling elements will apply to a collar for
loose flanges as shown in Fig. 3, spherically movable flanges as shown in Fig. 4 and
other types which may be suitable for the same fastening method.

It should be mentioned that the cylindrical part (c) of the coupling element as shown in
Fig. 3 may advantageously be quite thin-walled. To a certain extent, the wall will then
be resilient and yield a little during the pressing operation, and this will then mean that
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tool to give the pipe end (b) an overbendi ng
outwards, which is necessary because the pipe end, as
mentioned, tends to taper inwards. Thus, the pipe is
al nost stralght after the beads (5, 6) have been
pafteswards itds umden inyeard éensionrand hl@lsmlioadgsef@rtberqtrmnrq in the
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the coupling el ts wll apply to a collar for

| oose flanges as shown in Fig. 3, spherically novable
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advant ageously be quite thin-walled. To a certain

extent, the wall wll then be resilient and yield
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rmggfﬁu (slsk¢n ?ﬁt e oy gﬁm Grtibnd GVME Sseridhts IRiveD reysaéd the buckled-
an orm,n 0 e (0]

Pl hAtC Dupiti i colpias s% Abiq t@av%éﬁ? af?a%s? Al bigh B
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(rﬁéntﬁitﬂ@d Bﬁ@veml Ihfégrllggzlt}) fsh ‘i’fd@est zﬁepré’\ﬁ@l%ij’ Héhcnbed in, for example,
0 ralo and Fi |Sanenar Vi ew o
| RE ST (RISTagT? Seamantiupieds B\QQ’{&‘W%]CF‘P@ ({4) which
resrsemhﬁnso thednb e kﬂeqsipe nmmeﬁcbmlrtgfpdxh@ off the c@urplmgelement
TR i€ hedeeSh REARRL AR R RER g Rpp{ord ped ke o BR%Le. his
prutovkehnt foa sbme kkesgbe partlally filled with sealing material, or it may have an O-
ring fitted therein. This special design of the tool and the coupling element has been
found to be necessary in order to prevent the pipe from tapering inwards as previously
mentioned.

The segments (10) and especially the ridges (11) are subjected to extremely large
stresses during the pressing operation and are therefore made of hardened steel.
Consequently large radial forces are also required to operate the segments. As an
example thereof, the pressing of a connection of a steel pipe with an outer diameter of
76 mm and a wall thickness of 3.2 mm as shown in Figs. 2 and 3, with eight segments
would require a radial force per segment of about 200 kN, in total a required force of

about 1600 kN. These are huge forces within a very narrow space, and the tool
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pressure between pi pe and coupling elenent in the 20
seal i ng poi nts between beads and grooves, and prevents
the retraction of the pipe as nentioned above when
rastendirigtg thepinpérdion théreipes uses apower anigdtyr elvside theqiipe gpmbined
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require a radial force per segnent of about 200 kN, in
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ei ght cylinders. Wien the rod (25) is pressed into
t he housing, the oil will press the pistons (27)

outwards. The greater the diageter of the piston in
relation to the diameter of the rod, the greater the

fBreet anplitfji catlon.i I8 & cold joining of the coupling
el ement of this kind neans, unlike, for exanple,

wel ding, that the material of the coupling is not
glven a nodified surface structure. Therefore, the
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such that 1t is locked to the coupling elenent (30)

when the flange is tightened to another flange. WO
2905/ 089975 PCT/ NO2005/000093 5 P a t entcl ai
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f LN e r other coupling elenents to
%nmbr?ls%ar ac %ﬁg%élggl n that the tool has a plurality

of axially separated, radially noving segnents (10)

hgving a
A tool for joining coupling elements to pipes according to claim 2, characterised in that
on the cylindrical part of the segments which lies above the end of the pipe there is
arranged a projection (14) which presses the pipe end out slightly further than the
diameter proper of the pipe.

4.
A tool for joining coupling elements to pipes according to claim 2 or 3, characterised in
that the segments have an internal conical shape whereby a cone in the centre of the

segments is drawn out and thus expands the segments radially.

5.

A coupling element for the method according to claim 1, characterised in that in the
foremost portion of the element which surrounds the pipe where the pipe has its end,
there is a recess (a) that is greater than the outer diameter of the pipe so that there will
be room for the pipe end to be given an overbending outwards.



plurality of circular ridges (11) for pressing
circular beads (5; 6) in the pipe wall into 15
waososespondi ng grooves (3; 4) in the coupling PCEN®RI0S/000093
where between the ridges on the segnments there are
cylindrical portions (13) which, towards the end of
the pressing operation, aftergpress the buckled-in
areas that occur naturally in the pipe wall between
the beads during the first part of the pressing
qgeration outwards, so that an outward tension is
tained in the pipe. 20 3. A tool for joinin )
chepupling cd¢raens aeeprdiag i plain §cehgragiesised B g@ﬁtéhﬁ?l%ment (30) is
EAGH fshﬁféé ex&:rﬁd]@tto anawtths cﬁbﬂadp@ddﬂng %hlf&ﬁﬂingéﬁ td beeclamped
above

nents

5 PR clEmsib SRy ALY o g R e iR gp AE gt Nange
Oidlobglineght | y further than the 25 di anmeter proper of
the pipe. 4. Atool for joining coupling elenents to
pi pes according to claim2 or 3, characterised in
that the segnents have an internal conical shape
whereby a cone in the centre of the 30 segnments is
drawn out and thus expands the segnents radially. 5.
A coupling element for the nmethod according to claim
1, characterised in that in the forenost portion of
the el ement which surrounds the pipe where the pipe
has its end, 35 there is a recess (a) that is greater
than the outer dianmeter of the pipe so that there wll
be room for the pipe end to be given an overbendi ng
out wards. WD 2005/ 089975 PCT/ N02005/000093 6 6. A
coupling el enent according to claimb5, characterised
in that the element (30) is spherically shaped
externally to allow two correspondi ng hal fed fl anges
to be clanped 5 around the el enment, whereby an
angul ar adj ustnment on connection to an adj acent flange
I S obt ai ned.




