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2131203 -1- PI PE JO NTS AND METHODS OF PRODUCI NG SUCH JO NTS The pr esent
invention relates to pipe joints and net hods of producing 23?%%&}%8 Pi pe

Jo'-'s can be achieved in many ways, 5 one of whi.ch is

:@‘n is used particularly in the case of |arge-dianmeter pipes, such as ¢
pi R ines for gas, oil or other industrial products.. The pipes nmay even
be for district heating systens. In such pipes the demands for tightness
and 10 strength are generally extréﬁﬁly hi'gh and accurate wel di ng
ne%hods aLF PmequgENTSemﬁﬁsuEEHOSScprEﬁéSUGENGhSUéHeJDDNbB weldedhinh )
unf avour abl e weat her ¢ | n byl |t Due to the hig
demands on the finishegﬂ%e%gggzpﬁeq&§§h8$%f5%e&g&§gd?ﬁgszggones expensi ve
and ti ne- condainig. and| aetfodesofr pgodnedngksnchdipabbar. A nornmal wel ding

j oi nt cannot prevent rga@gngoqhggkgawhbghagﬁ@qugu&niﬂagyp@a gnes. These

AU L S N LR R R R T
produce a j opattilutiarfiyl inl thei ghsdcwdndarkerdingbteespipdscording to the
at the poi nt SoEn, BenapeliREs 20ss glhn o, B, BKEEDsANREEFERE L IO BT
the two pi pe®Priofugdsns Gheepibesi meynwevennyeadart Bastrhetoheatipart is
radial |y def aygRdmBY STndsa¥hl @3p¥e WReddBHand8 for tightness dkg€ording to
the in eptlon_ther is also proyided _fltﬁln for eéfecthng ajoint”
bet ween Pt wo SEFED: Ph@‘FiﬁFPﬁﬁaiéﬁpFFSFﬁ&e ﬂngﬁgan&n uBEFREARGI ar sl eeves
defining an weddiag meahedBoarectheceifoget hecessary. Such pipes
often have to be welded in unfavourable weather
conditions and out at building sites.. Due to the
high demands on the finished welds, the use of
15 welding becomes expensive and time-consuming.
Welding also requirés gskilled labour. A normal
welding joint cannot prevent running cracks which can
occur in pipe-lines.: These cracks have a tendency to
run along a pipe-line for several kilometers, even
20 passing welded joints. '
The object of the present invention is to
produce a joint which fulfils high demands for
tightness. ' ' _ -
According to the invention there is
25 provided a pipe joint having outer and inner parts at » *
the point of joining of two. pipes, wherein the inner
part is applied to the two pipes by means of '
explosive welding and that the outer part is radially
deformed by said explosive welding.
30 According to the invention there is also .
~ provided a fitting for effecting a joint between two
pipes, the fitting comprising inner and outer annular
sleeves defining an annular space for recovering the
adjaéent ends of the two pipes to be welded, an
35 explosive packing and a detonator mounted within the

C



adj acent ends of the two pipes to be welded, an 35 - expl osi ve packi ng and -

a- detonator mounted within the ° -1A- inner sleeve, whereby when the o

- detonatar ignites the- expl osive, the inner sleeve is urged against and ‘
becones wel ded to the inner surfaces of the two pipes to-be welded an

“defornms the said pipes into contact 5 w th the outer sleeve which

t hereby also.at least partially defornmed. The joint is forned by applylng
qn outer peripheral part or support ring at r1é- point of joining, and an

Qe_?r peri pheral pafinﬁérOHBéé@é), ety whedl thiedegonutotr jighoteg. thdhe
ov

I d I h d
come why. Wen ¢ hechbhes TSy e hneY K12V 88, UReG, a2pEHE BECq on
the inner side of theepones wélded Miatheatinner sardaceseofhéhei heoepilpesit
15 the joining pogyty@l e UdP IR A¥d A bn@ uts\sﬁadil?egeme %ﬁbaé@'d

out er peripheral part _or port rin An expl osive we S t obtal ned .
internal Iy aroufd t hEipi h¥909“YQﬁrﬁﬁ%fV%x¥h&9m léstaeﬁﬁéﬁaﬁiﬁalaFo%ﬁ%sBelng
- formed external ly dupaibisEipraetdmedf 20 the pi pe ends and the outer

peri pheral part or support ring. A double | |nt thus obt ai ned_hb reans
of the new joint unit; a rrechan%f%a'?o}rb n’tsaﬁo pﬁggﬂ'\’/'ghﬁof‘ﬁ °u¥ﬁ

" mechani cal j oi nt propedé3h¢ealamﬂm$snneﬁqpnvnﬂurnmgghﬁnébs ppinheofoi nt, the
25  internal expl o§pyfiME! dafd Soh COMHdD tﬁgh%et&ls?h@tt b9h508§§aﬁo?iﬁ§e

two sealing progesses, -the ex Ios e wel d th ortant
- mechani cal sea?sbelnﬁtnﬁp%lg°£§ éW@bpveéﬂéﬁtréﬁéuFﬁcy i s

obt ai ned thanks to tpeovided with an exp1081ve charge which is detonated
' in some way. When the charge is detonated, an
explosive weld is obtained on the inner side of the
point of joining, at the same time the pipe ends at
15  +the joining point are deformed and bent outwards
together with said outer peripheral part or support
';ring. An explosive weld is thus obtained internally
around the point of joining, as well as a mechanical
_ joint being formed externally due to deformation of
20  the pipe ends and the outer peripheral part or
" support ring. A double joint is thus obtained by
means of the new .joint unit; a mechanical joint and
an explosive joint. The mechanical joint provides:
reliable strength and tightness of the joint, the
25 internal explosive weld also contributing to said .
tightness. Of the two sealing processes, -the’
_explosive weld is the most important, the mechan1cal
seal belng merely a consequence thereof.
Great accuracy is obtained thanks to the
30 fact that both the outer peripheral part and the
' inner peripheral part with its explosive charge can
be féctory-made with great accuracy.
The explosive charge is also tubular in
shape, and an initiating_charge is arranged to
35 initiate a detonator in a known manner. The



~30 fact that both the outer peripheral’ p
t with its explosive charge can be factory-nade with great .accuracy. The

Ky e

part and the inner peripheral

I05|ve charge is also.tubular in shape, and an initiating charge is

" arranged to

35

initiate a detonator in a known manner. The -2-

expl osi ve charge is detonated S|nultaneously around its inner
The detonation in the expl osi ve charge continues i n. axi al

circunferen

‘direction in both directions if the cha@rge i s detonated between its 5

ends on the
wal | which

ce.
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di stance to

the inner surftﬁxinﬁentﬂiﬁﬂﬁﬂf&hﬂﬁ@@s b@bﬁeéﬁtgnaﬁaoﬁolhnihﬂepend|ng on the

10 t hi ck
the greater
In order to

n

S 1Y s itvee oqsrﬂg@%%&lm@b inTBRibNi a0sectbsn PRI bHbET al

part,

t di st th f the J d
m%ﬁ%ﬁ%@%@we 5 A6F0naieR aPRETesh St Bnat | on spee:

Bnation speed

-of between 1%ends 3DGheetiomese peird phiedty6000 net er/ second i s used,

preferably betmee?hﬁggﬁg§£%ﬁgﬁﬁégggq %E%a T gfguggrogggiggeﬁgg part may

I eved either by

have | esser wal |
means of an otRlr viicdurmemaediezably trlgﬂé&&é“oinaﬂeﬁ'ﬁh@ﬁ 8ndcunferenti al

groove. Thi st SndSIddt slsmcféertoe&her Eﬂhe?uéﬁﬂﬁﬁc@nofhﬁh@m er

perlpheral

part.

The out eriphera rt .congi st of in material.
In“this case BIR§ d’ad'lﬁesr%p?ﬁp 5 d2§6 |’s Bﬁf‘?éﬂgtan 8tion as a
support1®|ng Hnickmess of the perlpheral part._ The thlnner the
peripheral part, the greater the d1stance may be to

the inner surface of the joined pipes.

15

20

25

30

- In order to avoid fringe effects in

explosive welding, a detonation speed of between _
3000 meter/second and 6000 meter/second is used,
preferably between 4500 m/s and 5000 m/s..

- The outer peripheral- part may have lesser

-wall thlckness between its ends. Thls can be
achieved either by means of an outer circumferential
groove. or an inner c¢ircumferential groove. This
results in a smoother external surface on the outer
peripheral part._ '

The outer perlpheral part may consist of

thin material. In this case a rigiad peripheral ring

is

epplied to function as & support ring and is

removed -after explosive welding. The support ring
can preferably be split in order to facllitate
removal. : . -

- Both the outer peripheral part and the

inner perlpheral part may be of different material
and of different materlal with respect to the pipes
to be joined.

of

- However, if the plpes to. be 301ned consxst
compound materlal it is



s an

reaned after epr05|ve wel ding. The support ring can preferably be split

in order-to faci.litate renoval . Both the outer peripheral part and the 3

isnnér _peri pheral . part may be of different material, and of different z -b
terial with respect to the pipes to be joined. Fbmever, if the pipes t

be ] oi ned consist of conpound material it iss 3 advisable for the inner

peri pheral part to be of the sane material as the inner surface of the two

pi.pes to be joined. It may be advisable to arrange aids between the outer

peécipheral par adarsdbweropimslmébsemhaﬁi paft QoUEs JrOtCBARY Qatdla hesd
possi bl e seal . These_addi conFrlse ri dges or various

nal aids nmay.
inserts of dif® ?éx“ﬁ?ﬁ supface 8# tl%ﬁt'@ﬁ Iaf".’esl f’Xab SdPiPeds to be inspected

ultrasonically, it is advisable to arrange a layer of material permttlng

ultra-sound to hr, t t he Q oj ned, an
outer peri pheraPa"Sag ée agggsatmgﬁemggﬁnge a’{ds P ‘%ggrttéi z?‘%’céro?er I"a%’t'alq gar tl'he |
triangul ar crosesd $hepipes ¢ btehipilnﬂﬁerinmdpprt@r a¢hisye tthenkasti pnsedblaskabr

shoul d be suchrﬂmt aamisﬁalaa%se mzecaamlsé Adpid %tre{li”tlioﬁg'g#rfs?ﬁtssio?egif-

i ncline between 3 and In relation to the inner surface e pipes to
be joi ned. An Fﬁ’é"r”é_a’@@&? ongreeii8luces the speed of the 15 col l'ision
front. The tubul ar expl osive charge nentioned may consi st of 'dynam’ te, dyn-
amex, trinitrotglue Wi th r uch a
cardboard, woo ? r!@ iﬁ&8dbﬁwé3?pecg%‘§§ﬁ”c“88?%ﬁﬁ% i3r “k‘Pﬁ %5Pta." FHEe
det onati on speedlayfertbe miterizd permiteimpdiltraesobyd tve padsilﬁhrougmf bABween
inert materi al It er e\ r f

pT o vg{b%ﬁ tgmﬁe mﬁjoﬂ d ?hea%qggr p@ri %r%f Jgrg Rl p Y

a layer. The ex fus Consi st - of rs one on top
of the otHer, mmrlaﬁﬁeﬁsewéhﬂ@rapl%#ﬂafely i nert rrat eri aI

The triangﬁlab cross-section of the inner peripheral part, mentioned

earlier, should be such that the triangle section is equilateral and

“the sides incline between 3 and 20° in relation to the inner surface of

the pipés to be joined. An increased;angle reduces.the'speed of the
15  ‘collision front. ' '

. The tubular explosivé charge mentioned may consist of dynémite, dyn-
aiéx;:trinitrotoluene, and may be mixed with inert material such as
cirdboard, ﬁood-fibre, wood meal, plastic dolomite or cooking salt.
The détohﬁtion speed of the charsg can be modified by the addition of

20 iﬁert material. The inert material may be added in the form of power

' or as a layer. Tﬁe ekplosive charge may thus consist of several layers

‘one on top of the other, the 1ayers being alternately inert material

and explosive, for 1nstance. :

The détonating charge may be in the form of a disc or a spoke system.
25 In the latter case the explosive is limited.

Explosive charge, initiating charge and detonator shall be suitably -
encased. Plastic; is a suitable material for ;his purpose, but other

materials such as aluminium as also feasible.

It is even possible to produce a joint according to the present inven-



and e oI05|ve for instance. The detonating charge may be in the formof a
a spoke system 25 In the latter case the explosive is |limted.
_ ve charge, initiating charge and detonator shall ‘be suitably e
_enc;--d Plastics is a suitable material for this purpose, but other '
materials such as aluminiumas also feasible. It is even possible to
produce a joint according to the prese t inven- ~ -4- tion under water. -
This seals both the outer peripheral part and the inner peripheral part to- ./
t he poi nt of tjiohnunderawater} aEhihesemléahethtthémoqtemed t oget her ;

mechani cal | y gayi 0 pLAgi e#
conpletely f?g %2?&a?a?¥ gﬂg gﬁ% %%ﬁes%gftgghif ol nts éﬁhodylng t he
i nvention w PP’-B§ BgsdPFBéHSbyaﬁla‘yebl &Xal esuw’?e‘?ﬁer ferbce to the
aﬁconpa”ylngjQHNfEhQegétﬁErdméBhQ§§calﬂy“?yCﬂbaﬂéﬁpf exp%981ve E'g lh:
shows agj oin re ‘detona an_expl osi ve ¢ | shows the
sane JO nt. aé’ &ﬁiggg %eageé eP2l ?oﬂﬁ?l%‘ﬁmﬁfe*f?ﬂey eﬁpﬁg%sq‘\%‘? dhefe: Figs. 3,
4, 5 show di bfempesucoibodsyeten.of 15  an auter. peripheral part or '
support ring; Fig. 6 s p o] fer t |a
cooperating with an ou?g?@tgoPﬂg% ?ﬁg@%§19%b%&ﬁt{$Y%ﬁ¥ 4h wi fows a
support neandegRadpredabErvapy of prampleo E&ﬁhﬂﬂﬁﬁ&ﬂﬁnﬁetﬂﬂathqﬂ osi ve

charge; Fig. a&cehpueyanges‘mdsneatsoafa@ramhgéIan Ghff@e With initiating
charge nd detonat or; shows anotbeéo e%ﬂ?le of, a unlt conpri sing

an expl'Gsive char ge, aﬁlﬁhlélak?“ﬁ %hé?tﬂ$ tonation o

an explosive charge;

Fig. 2 shows the same JOlnt as in Fig._1
after detonation of the exp1031ve charge' -

Figs. 3, 4, 5 show dlfferent embodiments of

15.' an outer peripheral part or support ring; .

Fig. 6 shows a peripheral part of. thlnner
material, cooperating wlth an outer-tool act1ng as
support ring: _

FPig. 7 shows a support means under water -

20 prior to detonation of the explosive charge;
Fig. 8 shows ‘an embodiment of an exp1031ve
' charge with inltiatlng charge and detonator, and.

Fig. 9 shows another example of a unlt

comprlsing an explosive charge, an 1n1t1at1ng charge
25  and a detonator. '

' ' Fig. 1 shows two pipes 1 and 2 to be -
joined. An outer peripheral part 3 is'applied_around
the joining point. The peripheral part also acts as

_ a support ring. On the inside of the joint an inner
30 - peripheral part or overlap ring 4 with .a wall of
triangular section is arranged. Of course, the inner
peripheral part may have a wall of any other sultable
. section, : ' o



F Y

25 ' and a detonator. Fig. 1 shows two pipes 1 and 2 to be joined. An

outer peripheral part 3 is applied around the joiningpoint. The peripheral /.
part al so aets as a support ring. On the inside of the joint an inner 30
peri;pheral part or overlap ring 4 with-a wall of triangular section-is
arranged. O course, the inner peripheral rt may have a wall of any

- other suitable section, 5 but it has been found that a triangul ar

section is to be pre- ferred. The snal | est di stance between the peripheral

paLl 4 and the ippes, SuLf ge h&a@' ReErilang r2 ofBReYBUut o CISREND0 3

10 mm Both the inner perip era part 4 and The outer peripheral part
are pre- 5 fheraed.y et#?&%@r?e"%%ﬁé%f"%?@r ithe ResiphrraiwpRny feand t'inld

2. Other materighsr auPrddesCOMLEE FAbeS WSS DA vAIGWBYSleen 0l afti PESImL ¥EN2
‘are conpound pipes, it is recomended that the material in_the inner peri-

pheral part -is et Hﬁ'e‘s?a?ﬂé‘i!’?‘]’o"@laga’f‘hat D R Y R P THRB A afRAT Jf AbhPTe"
pi pes. Thé i nSInteam‘y bhethensaie pepé pifctiatier Pl iasi theptwy ipdpes Wi add az 100ther

tUbu! ar | ayer of ngjsqqgleyrgehg tc%rulrg‘ halquJ sls:?lyle. II?o g@é,l gn?t;{e?)le%l and 2 are

consi sts of an ( gEERT 88 Ty Ramite, gy narex

tol uene, etc. Aq;ﬁnamrﬂ pipesl, alteds i necopmended |that @ﬁletmet‘iﬁiumrthexmn@r peirie
charge 5, equidi w%taetg r;qéeocfy Q@ emr %mlxg%glﬁﬁ,eﬁ g%ﬁlémhgf
an initiating c rge e pent y l'osi ve - . sone

ot her equi val entPipspd osihge insife; [of &%t#ﬂéebfp%%éhﬂ'aécpé@ &Sd@tQYﬁﬁF%r‘u’Ph a
whi ch may 1be. of ﬁwlér}’Qdeon@eéﬂﬂ%Eifm mapeed1hi oty mhém ﬂshaészrgaaﬂ@d |5YaH§e‘d
for explosive weldin %BI s_chosen fqr the expl Oﬁl ve cbg?r# The {sz

sui tabl e speed %" aBf \ATh SXREE VS UG RE SUSA RSB G g %@?e’br eTEHBPy
bet ween 4500 nt StoaﬁéheSOQﬂ:.rds dikb 6 is pldcetihin ¢k@lhozlawe oCh'aTegeublﬂaﬁMplo-

detonated by .the 19§t&pa ??r 5/ é’%&d%&%rﬁnk% e CLRIIBr dtne Qﬁa,d@he | m‘% ating

charge 5 wll. Ne- aXl a |rect|onS|nreIat|onto
charge 6. The Veq@giqb; off aph@nitiating charge which may be pentyl, explosive paste

15 or some other equivalent explosive. In the centre of the dise is a
detonator 7 which may be of any type. A detonation speed higher than
'that:: _ﬁorx_nally ‘used for explosive 'wel_ding is chosen for the explosive
 charge. The most suitable speed is probably between 3000 m/s and
' 6000 m/s, iost preferably between 4500 m/s and SOO'O m/s.

15 :If thé explosive charge is noﬁ detonaied by the detonator 7 via the
iniating charge 6, the detonation in charge 5 will move axially in both
directions in relation to the initiating charge 6. The velocity of the

__eoliiﬁion front and the impulse of the explosive charge are fully

_ 'satiﬁfactory in relation to the detonation speed selected, to obtain a

20 :I 'perfEetly satisfactory weld between the inner peripheral part 4 and
'Ttﬁe inner surfaces of thé pipes 1 and 2. Had a lower detonation speed
béeﬁ se1écted, the risk of‘fringe effects in the form of lack cohesion

néﬁf the edges of the inner peripheral part would have been'COnsider-'

able. This is unacceptable from the point of view of corrosion in the

25 - gaps. The weld obtained by'means of explosive welding has the appear-

" ance shown in Fig.2. This reveals that the inner surface of the joint

.ﬁié uniform and aligned with the inner surfaces of the two pipes 1 and
2. The explosive welding causes the end surfaces of the two pipes 1
and 2 to be bent up, taking with them the éentral part of peripherai

30 part 3, which thus becomes curved. The curved, outer peripheral part 3
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Jision front and the inpulse of the explosive charge are fully
i §factory in relation to the detonation speed selected, to obtain a 20
et gctly satisfactory wel d between the inner peripheral ‘part 4 and. the .
¢y surfaces of the pipes 1 and 2. Had a | ower detonation speed been W
. seétécted, the risk of fringe effects6in the formof |ack cohesion near the
: edges of the inner peripheral part would have been consider- able. This is
unacceptabl e fromthe point of view of corrosion in the 25 . gaps. The ‘:.
wel d obt & deaignptat Jis G?liéﬂyr‘b%ﬂa/efvaon%gf‘miﬂmaém@earl' adctheshown in

Fig.2.  ghiding YR ass thbatwd Mapk NGRIs uRbace Q:fve%hﬁnl aet%méﬁ ‘é@k&?g m and
aligned with the inner surfaces of the-two pipes 1. he expl osi ve

vel di ng d24itesas neeldnas statistactopy #edinGo p?tf%’édle‘éﬁi’d “‘2i'? o"‘et}éa‘b’ént up,

t aki ng Wséd1ihpese b&ﬁxieemttreaheaathe qfnnaers@hséalor%e outerpﬁéxtipgeré’!m ch thus
becgnes cur,ved ‘;ﬁ urved, out ’ﬁ’z%hera art i'sS designated 3'

Thi 3 cur B¥R 09 thACoBEF PTEsH BRePR PisRr Brs B e R B kERy Y TR i he two
pi pe endapﬁliadl(eroqxeremeeaanmaurmhyesmeomj:eposumh asathewrbviasos adfi sfactory
seal i ng. more reliable sealing be required between the inner
surface 8?°°$E%Luc§ﬂ ear@%gerl pheral -5 part -and the outer surface of the .

pi pes, various sealing-layers nmay be applied or othetr nmechanical measures

be taken-rwgbms ﬂ.i\f‘sti?ﬁ&\& wmggh @n@0Y GenOéves B68e Jésqmgltmoa y ustrated
in Figs.l _and 2 achieyes g%é?e seal i ngﬁt hrough the ex%‘&oa ve. wel d and al so

t hr.ough P%%#ﬁ%&e%ﬁa i irapeh ¢ ‘{effﬂ“ed outer berdPhenad PAFF pi pe
end8. To3f amndldéforted bepg @ehds.ng procedure it is advisable to prefabricate
both the outer peripheral part and the unit conprising inner -peri- pheral
part 4, explosive charge 5, initiating charge 6 and detonator 7.

Pr ef abr | Tat faghlitaser the mogmrxmat'mtgduoé ithGLSpadtbaBlé' to "ﬁhefqbama;:eB 7 15

_ d I the
ond of opd. TheCoftar Ipliche 1 phAL S thSPUnf GSPRLaLng e oo B2 ), 0" e

I's a n this case,

|
it is adehera IR&"Pd’vaWPﬂé"Q planggt or %%frilaﬁg'éﬁ ghanger ¢ 38" a’ﬁélﬂtaﬁ-ef'l nner
peri pher pheraBricatiot lelsire8ORIMAC QLA tHFEEP Ghel amtdsesi'p.r mrRé. pirt.s 3-7

15 may even be made as a unit and this is then extremely easy to apply on
the end of one .pipe, after which the other plpe end is applied. In
this case, it 1is advisable to provide the outer peripheral part 3 and
the inner peripheral part 4§ with a connecting member in the form of a

o circumferential s;rip of a number of pins joining the two peripheral
20 . parts 3 and 4 together. ' '

_The outer peripheral part' 3 may be designed differently. Fig.3, for
instance, shows a peripheral part 8 with reduced wall thickness in the
form of an inner, conpave circumfgrential groove and Fig.u ahows an
outer peripheral part with redueed wall thickneas 11 caused by an outeri

25  concave circumferential grqove. A more unifbrm external surface is. .
obtained after explosive welding by u;ing an outer peripheral_part
according to Figs.3 and 4. - ' '

- Fig.5 shows an embodiment of a peripheral part 12 providéd'a; fhe.énds
with two outwardly directed flanges 13 and_lﬂg  This gives a_éirbnger

30' peripheral part.. .

- It is even feasible to use a peripheral_part'15 of thin.ﬁatehigl. To
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C|rcunferent|a

strip of a nunber of *pins joining the two peripheral 20

parts 3 and 4 toget her. The outer peripheral part 3 nmay be designed

differently. Fi
I'l- thickness i

g. 3, for instance, shows a peripheral part 8 with reduced
n the formof an inner, concave circunferential groove an

Fig- 4 shows an outer peripheral part with reduced wall thickness 11
caused- by an. outer 25 concave circunferential groove. A nore unifor
ternal surface is obtained after explosive welding by using an outer

paripheral part pa-eca{tdwgs trPod-ibgSnd dafEhofed Riugiks ShPME: e¢ vendog, nemt pofi-a

peri pheral part

rovid S tWo .ou rdly directed flan
13 and 14. Thi s}’hgr%eea'at ggrj(fna‘é?mg oo &r?%ﬁértﬁi% ?Atllng 3> su?/porft b
feasible to use prepéitipbet® ppeiphetdl @hrt Hiromnbeiesiddstraygd dur“/inpreménsmehl s

from being destr
surrounded by ar’
‘peri pheral part

%%gg during explosive welding, the peri- pheral part 15 i
* tool 16 acting.as support and preventing the
from bei ng destroyed during expl osive welding. 5° Fig.

shows a fimy Sheq’iﬁt? rghoGQ n%tfriﬂﬁﬂe@njﬁrdtoéoﬂs@ﬂnﬂ&ﬁf)@r;ﬂ"iaﬂ X PeRrorBi e explo-

wel di ng. The Joi .
t herefore be freﬂé"ﬁr‘(ﬁ*ﬁm st'ﬁli‘ee Jgink 45| tRude BRPIYGE

roduced under -wat er @nd t he OI nt area must

EngRs; Wa 'Hhéf"él thSadpint7

=

es

S

.

-i's provided at té}-%aswsftae@ere@bwebet Preet Sréiineistadges Nbllowst |dneduteropees in

whi ch sealing rings 18 and are ser Vi LCONMri.S
hose to whi ch coisrakPagt 171%8 % ﬁéed sufﬁ%’p&%’ uc?ﬁgna g&(}od S%%
bet ween the int eﬁirfadhmledpgrdoves 1me~hlinlmexea§tmg riage 8f andhe19perepmeateq@art

‘and the outer
f or |nstaﬂ%% is
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nsi ol Nl ng, art avl ng

U- shaped cr oss- spodicing a Aood malzsbetweerm;berinéﬁwdé#tet ﬁ%"taﬁﬁ u"rh&r 1'Ht?ﬂy3“"'
e &Y t@ﬂé’*ﬁheﬁﬁabéﬂgaﬁd %o@@eﬁ&ﬂ-ﬂ@e oPr tteChp ey and e.of

grooves are mll

hosi ng whi ch can be supp

led with conpressed air to ensure sati S{ﬂf toré‘

sealing in the alcanpekareparty (FQ PERIagHIGhLoN IORLFNCE, 1D SETVELE;
annul ar body t hugosinBCtdtdg8iming, said part having U-shaped cross-section. At the

15

20

outer ends of the annular body, grooves are milled for annular sealing
rings 22 and 23, preferably made of hosing which can be supplied with-
compressed air to ensure satisfactory sealing in the area between the:
legs of the U-shaped cross-section. The annular body thus includes a
circumferential space 21. The inner peripheral part 4 is applied in
and. under said. circumferential space and embedded in the annular part
is th'e annular explosive charge 24. The annular part 20 has a central,
disc-shaped part 25 which is preferably made as a unit toéethér with
the annular part 20. A disc~-shaped initiating charge 26 is embedded or

' located in the disc and communicates with the explosive charge 2% in

25

30

exactly the same way as the initiating charge 6. communicates with the
explosive charge 5 in Fig.1. The disc 25 is provided centrally with a-
hudb in the form of a tube, a det.onator 27 being located in said hub.

The joint construction described in Fig.T is applied 'to the pipe ends 1
and 2 as follows: Moisture is evacuated through a conduit 28 from the
ecircunferential space 21, as well as any moisture which may be located
between the inner surface of the outer peripheral part and the outer
surfaces of pipes 1 and 2. When all moisture has been removed, the

initiating charge is initiated by the detonator 7 in the same way as in
Fig.1. ' '



'cum‘ erential space 21. The inner peripheral part 4 is applied in 20
aunder said circunferential space and enbedded in the annular part is
the”annul ar expl osi ve charge 24. The annular part 20 has a tentral,

di sc-shaped part 25 which is preferably made as a unit together vvlth the
annul ar part 20. A disc-shaped initiat i€ng charge 26 is enbedded or | ocat ed\J
“in the disc and communi cates with the explosive charge 24 in 25

exactly the same way as the_ initiating charge 6 communi cates with the

expl osi ve Etefgendsi an Rxgmple Tife thie stes2en iof pr crPieri veeeharakt yThiist bs a hubd”
in the fOrQuplerfodeddDor hre@lhail 127edacbaigol 9F ArethBs bl gati%br ipe 1oint
construction describ Fig.7 1s applied to the pipe ends
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surfaces ofYfmgeant Lise Byerfyrfnazqnife:-& Irtenttionresd Y59 ctho0 RES )

. |n|t|at|ngigrwtgﬁ,eus initiated by the detonator 7 in the same way as in
Fig.l. Fi g. 8 shows an exanpl'e of the design of an expl ésive charge. This
is constructed of three annul ar | ayers 29, 30, 31 of expl osive matter, and
two interneig at,erzmnul.ashdwsyens eSPloahde 3hanpele5,0fannulrt ivatshapal and It has -
been found ¢ t hi.C S h X V. aspdynanmex
o’ oo ahedBbudd pellind Brokihdd 001 d6)GaE BloRE) /%, (R Ar SopnaTex
obt ai ned. Retyopk Malﬂnyin%ﬁ@mnaaﬂhem ard \;le indhiated By sadetdmator W.shape
and enclosing a network of rings 34 and 36 and spokes 35 and 37.-This

ne %/ork forms an initiating charge and is initiated by a detonator 7. 10

To' pr ot ect Te Reokeep| e exPLORLYS eharee 3y Lnkidahinsceharge %a%demaﬁor 7. it

may be adviealyept dvaShiIee thNendiogk etreOuRYeU cbhdtitubilchl 28! paseic S8 Ot her
suitable materi al -such as al um nium . The sane can be done with the ot her
erTbodl ment §ome other suitable material such as aluminium. The same can be done -

with the other mbodiments



ILAINB 1. o A plpe joint having outer and inner parts at the point of
joining of twoe pipes, wherein the inner part is welded-to the inner i
surfaces of, the tvio 5° pi pes by neans of expl osive t he
~quter part is radially deforned by said expl osive vvemmﬂ"n;%"l mﬂf UA pi pe
fb#nt according to. daim1l, wherein the outer part CORPres
uni formwall 10 t hi ckness. 3. A pipe joint according to Clalnll
mpere|n the outer part varies in thickness al®ng its length. 4. :
p(Pg joint according to Claim3, wherein the outer peripheral part is
thrcker at its endsCLABMS 5. A method of producing a pipe joint
accordi ng to any ong of the | i

9 y ong, p&gﬁfﬂ% éiﬂﬁk1ééfgﬂié¥'ahd W%néﬁegég%%

coupling a unit on to one end sald t es to be
t oget her, said un|taﬁoﬁb?lBPh@ts%?cﬂQﬁR¥ﬁgeﬂﬁiﬁWﬂuﬂlﬂﬁ§WIﬁW@F&P"p&PPs 20
J?}ned togethfr by Qaﬁesr ﬁBteiSDﬁﬁEdédaﬂd tm€|inhénﬂsurﬁﬁdﬂsmﬂfvﬁhﬁgQ@b to
ef fect an expl gsive Eetmeen t [ a two pipe -
ends, and coupFing Bﬁl\ﬁean YoPeeh2 9 h%’fng?s dpﬁﬁ%%%‘ ttgl%t%htt%%mt and
detonatlng the expl outee part iagemdiakbly deformeﬂrharaaiaygxpmmaggeto d ai m
5, wherein the |nne?eﬂaiﬁ8has .a wall of. triangular section before
expl osi ve wel di n A net hod according . to Claimb5 or, to_30
Clai m 6, wherein th3 d|stanceAbeH?th%iﬂﬁn%ﬁ°?%§¥n$(fqfﬁi%ﬂﬂuﬁn hergdd of
the pipes to be JOlﬂRd uateeSpaihecdmpfﬁ@s§ a R SIM i fidrn waildased wal |
t hi ckness. h ge d according to any one of Clains 5 35 to 7,
mhereln an ex6P05|v3 3ﬁ P of tubular formis ,

A pipe joint according to Claim 1, wherein

'the outer part varies in thickness along its length.

4. A pipe joint according to Claim 3, wherein
. "the outer peripheral part is thicker at its ends.
15 5. ' A method of producing a pipe joint

according to any one of the preceding claims,
comprising the steps of coupling a unit on to one end
of one of said two pipes to be joined together, said
unit comprising said outer and inner peripheral parts
20 = joined together by one or more spacers and including
an'explosive agent to effect an explosive weld
between the inner peripheral part and the two pipe
ends, and coupling one end of the other of said two
-pipes to the unlt and detonating the explosive
25  agent.
6. A method according to Claim 5, wherein the
~inner- part has a wall of. triangular section before
exp1081ve welding.
7. A method according to Claim 5 or to , _
30 Claim 6, wherein the distance from the inner part to
~ the inner surface of the pipes to be joined varies,
the distance increasing with 1ncreased wall '

thickness.
- 8. A method according to any one of Claims 5
35 to 7, wherein an explosive charge of tubular form is

used and is positioned inside the inner peripheral



~-used gﬂg_L§_EQ§LLLQﬂed_LnSide the inner peripheral part. 9. A
accordin 8, wherein the charge i-s forned of several S
I ar I‘mm‘“ E“M’ nore intermedi ate |ayers of non-detonati ng 5 ’
' rial h

w BN

od according to daim9, wherein the U
non- det on&t i ng ‘referial is ‘cardboard, wood-fibre, rubber, salt or wood
nmeal . 11. A met hod according to Claim8 or to 10 Caim9, wherein __

t he tubul ar expl osive charge has, in ai@ ane perpendicular to its axis an " ¢
expl osi ve anﬂ%? detonator, the det onat or being located al ong the said axi S\

12. ﬁod accordlng to Caim1l, wherein the 15 expl osi ve of :

the expl osiv8-charge i & BethpdcageordinggtoGkaim Gy wherein then net hod

accordi ng t0cRR¥ enfsoi*o&aan&ff?séaeﬂ@l Avai Bl M iraaja@ mi loag ve wel ding
is initiated, a ﬁ IS a E g ietmeen he |q{_é ace of the :
outer peri ph@Falopg Pnﬁﬁﬂmg 2288t LAY RER f AL~ % ?ﬁlkﬁgto be joi ned. 14.

A met hog accaatengalo C aim 13,” wherein t he | ayer is of _plastics, netal,

rubber or flebl bl e mat ﬁrhgjbhpﬁfsaccog'd_’ ?gevacuﬁ?mt o acelﬂ%to any one

of aims 5 t0 14 includin the's ween t he
~_inner and ounen-éatpgaﬁanSrmebeekelo%$v@avdbenm@ Hﬁpd'flbre#\flttlng f or

effecting a pRbBerbeb¥®eNotWo88 meablpes, the fitting conprising inner and .

out er annulag1sleeves eflgk agcgpgfﬁgrtgq@faléqé rece|V|ng t he
10 Claim 9, wherein the tubular explosive charge has, in

a plane perpendlcular to its axis an explosive and a
detonator, the detonator belng located along. the said
~ axis. . o L -
.12. A:method according to Claim 11, wherein the
15 explosive'of the explosive,charge'is of disc or
string—llke form. o :
13. A method according to any one of Clalms 5
to 12, wherein before an explosive welding is
initlated, a layer is applied between the 1nner
20 surface of the outer peripheral part. ‘and the outer
surface of the pipes to be Jo1ned :
14. A method accordlng to Claim 13, whereln the
layer is of plastics, metal, ‘rubber or flexible
material. _ . o
25 15. ' A method according to any one of Claims 5
to 14 including the step of evacuating the space |
between the inner and outer parts prior to. explos1ve

welding. : : _
16. ' A flttlng for effectlng a JOlnt between two
30 -pipes, the fittlng comprising. 1nner and outer annular

sleeves defin1ng an annular space for recelving the:

adjacent ends of the two pipes to be welded, an

explosive packlng and a detonator mounted wlthln the

inner sleeve, whereby when the detonator_lgnltes the
35 .explosive,-the_inner sleeve is urged against and



_adjaceﬂt ends of the tmo pi pes to be wel ded, an expl osi

‘det onator nmounted within the.inner sleeve, V\/nereby V\henrnnmmnuwuml

-|gn|tes the 35 ‘explosive, the inner sleeve is urged agai Asttamd -

Becores wel ded to the inner surfaces of the two pi pes to be wel ded and

de#ogvs the said pipes into contact mnth the outer sleeve which is thereby

alsb‘at | east partially deforned. 5 A fitting according to
a|n116 i ncl udi ng nmeans |nterconnect|ng tﬁb1|nner and outer sleeves to

| d themin spacebecemasi weilef to théi hrneni sumfacssroBpHne.twiB.pipes - A

di 7
(et o Gy uindbaClgd gofdroe S8 S0 A0 S
according to any oﬁét@ft@papnﬁezesgeezs which is thﬁrthMﬂESﬂrﬁt least

substantially as hg@@mﬁb@hgraeggsﬁéabed with reference to any one of the 15
acconpanyi ng draw

hod o roduc pe,
substanti al | y “as hg élnbeforé faggépﬁbﬁacﬂf K ?e?%r ﬁ?%tﬁ#éi#;&ﬁﬁhnylng
drawi ngs. 22. meAnBi tintrgcboneetingt ting mnper Mndeaiwieam seeva® to pi pes

erjg\?\: ﬁgts lally as hefgaianReba $ndspatbiefeYht Nofish £ SF6 Sad A1 dd s A OTPaNYI Ng

annular space.
18. A fitting according to Claim 16 or 17,

10 wherein. the inner and outer sleeves are of metal.
19. A pipe joint effected by the fitting
according to any one of Claims 16 to 18.
20. A pipe joint substantially as hereinbefore
described with reference to any one of the

15 accompanying drawings.
21. A method of produclng a pipe joint
substantially as hereinbefore described with.
reference to the accompanying drawings.

_ 22. A fitting for effecting a joint between two

20 Pipes substantially as hereinbefore described with

reference to the accompanying drawings.




