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FIRE CONNECTION
DESCRIFTION

The Invantion ralates o a pipe conneolios, particiiarly 3 gas-ight dipe sorew sonnsction, In which the pards in the connecting region
are consiected by means of joining according 1o DIN BSS3 by way of cantact-prassing and insark-pressing, sonsisting of an inner pipe
part snd an outer pipe part o fwe inngy pipe parls having an outer collar,
Pipas, mostly seamiess pipes, which can e farmed from different materisly, are used for sonducting oil fisld andfor gas field products
vertically and honzonlally aven sver great distances and require the b ighy slress due to the high ssaling quality of betonections in
practical vperation o uss,
A pipe connection already used for a fong time, which nssentially constitties the price atin res;}._ a0t 1. the geomedical basie concept,
& formed in such & manner that an inner wipe part and an cuter pige part has tuncated conasshapad sealing siffaces abutting
against each other with an nclination relative fo cach olher i the distal dirsction of the Inner ipe partof approximately 110, which
rovperale with the fruncated cone-shaped stop autfates oppositely diracted in the directinn of the axis. The sesling effect san
thereby be achieved by a mutual, axial cantact pressing o i sach other {fully angaged setting) of the pips snds, for axample, by
means of g-threaded seraw connaction and the ke,
i order o improve the dightness or the uality of the sealing of the pine sonnestion o Ihe srasses on ha ping canhections given o
the field, but alst In order fo achievs a maintsancs of the seming sualily of the pioe connections diring a disagsemply and
reassemidy of the pips nomponents: a8 plarality of geomelting erabandiments were sreaddy proposad with spesial design of the vealing
and stog surtaces of thi connaction. Howsver, compiex ssaling surfscs formations are mosty associatud with higher expanditures for
the machining of the connestion srens of the pipe sods and with reducad econamic effisisncy of the Sroduction,
US ¥ 334 821 B2 disclosss 3 pipe connastion will 8 bavelshaped, canvex i sertion, sealing surface of the pipe tanar part and an
adioiing. protruding extension with 5 distal stop surface. in this way, in the full engagement of the pipeoonnestion the pross surfacss
of the pipa components shauld niitsin an horessed coniefly and provide an inproved seafing sffest, The production sost for the
creation of the complesty formead veafing argas, however, appaars high.
Rounded slop surfaves, such s WO 200701708 A1 discioses these, should produces f doglivabie, on axial pressurizalion of the
frequently rounded press B serfaces pver e clrcumierenve when the ihroaded parts are brought together and sorewes! fogether.
This embodiment of the slop surdaves can In & simple manner fring about 4 § i applicable, indspendent centering of s axis of the
pives during an assembly or strewing fopeiher oven by insxperienced personnel
Accarding {6 US 4,092,988 If is propossd b paotest fhe regded parts alse i he cass of a sealing sarewing-in, while « lhreaded part
i@ reated with a dry lubdcant made, for sxample, from molybdentm dissifios and i e conpersting part with & fquid ubricant,
Rasad on the essertially, geomnirical convapt of & pipe connention aco sording o the prior wd the problam addrsssed by the invention
is-to indicale 8 novel pipe sonnsclion manulackinable wih high cost-effectivanass, which producss improved use properties of the
pipafines in praclical field use and Is condcive s 3 disassambly and reassembly of the tnss.
The improved use proparties of the pinelines relate in particular to the maintenanse of the Hightneas of the respactive pips connsction
bath i the case of high infenal prassure as wall a5 in the case of high extermns! pressure as well as in the cass of a suparimposed
tenaile, comprassive and banding strass of the pipe string, wharein so- calier gating should be minimized in the sonnaction res and
#loosening and a renewad full engagerent of the connection should be improved.
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The problem addressed is solved arcanding b ha invention in the case of # pive conrestinn with the leatures of Claim 1.
The advamages achisver with the invention can be sesn cooperalivaly assentially i an incraass of the surface prassure on the
prezy B surfaces and an advantagenus positioning of the same, spaced apert from the stop surfaces, Associstad therewith ans 2

goneral aptimization of the xize of the local, mechanical material siresses in the conpection area and a pravention of e steass Daaks

frirespact tn-an ooourrenceof plastio defomations and of orack nitation i the matersd.

By means of extensive investigations it was found that the sealing propenly of the pips connaction according © the prasent invantion
is completsly maintained al pressures shove the nominal value and in the case of superimprsed tansile, compressive and bending
slrasses.

Calculations aecording 1 e finite element method 3 well as elasticlly investigations have shown that in many cases advantagas
are provided by 8 geometry aconrding to the invention in the cannection area, spacifically with a formation of a holiow spacs behwaen
prasa fit surfaces and stop surfaces,

For ane thing, due fo the hollow space in the case of 2 longituding! extension similar to the prior 3t the connsction of the press it
strfsces o sealing seal surfaces is shonenad or reduced, which feads to higher sealing surface prassures.

The transifion made without contant reaults dus to kinatis stress In an increased, Tamely homogansous, specific surfvce pressure and
thug the saaling on the preas i surfaces, wherein dus 16 an axial spacing to the stap surfaces in the nase of & barhing of the syshem
only tigrable diffarances in the loosl surtace pressure anise. Where applicatle, supstimposed tansile and comprassion sireasss have
only & sight impact on the tighiness of the connection, barause the press i surfaces have a smallinclination of approx, 110
Advantageously the hollow spate adis in the connection area of the plpe parts as a lubricant pocket and improves a1 distibuting and
reduces the presaure of the lubrisent during the sealing assembiy of 3 field pipsline.

Aceording 1o the pragent invention the transiion of the somnection aress. preas ssat and stop. fanmed witheut contect bubwaen the
pipe parts. i formad by & cosxial recess from the iner wall surlace of the outer pipa part Tnus both favorabis mechanical materiad
alresses as well as siress Malas promoting the tighiness of the sonnecion are schieved.

When the inner pipe gart is prassed file the outer pipe part, in a filly ergaged seiting of e connesting, high, sssentially radialiy
directed forces are formad in the area of the press {it surfaces, which in this area leads to a widening with a tangential extension of
the maderial'of the outer pibe wall

Through a coaxdal revass frons the inner wall suface of e culer pips part i the adjscent bansition area and s Fom 8 posiion of
e pipa parts without sontuct i B area up 1o he slop surfaces, slastic exansions are no nger given in the tangential diraclion.of
the puter pipe wall, bowever, in the latter axia%iy directad lensile forves act, which ars formad by a pressing o the stop surfacss of the
inner pipe onte that of the outer pipa and produce an elaglic extension in the divection of the axis.

in the conneclion area such .acaﬁy somplex sltess conditions atcording fo the present fnvention ae largely reducsd, wherein
acsording 1o the present invartion e formation of 2 ransiton sres senuras larger elastic extenaion valuss and snsures the fighiness
of the connaction svert in the case of comples strasses of e pice string.

Advantagenusly the recess in the ransition area In the ross sectinn has & comer-frae profile, because the sbass pasks o the nner
surfaca of the outer pipe are thus lamyely drevanted and g orack Inftiation and visk of fatigus fracture are eliminates.

i the inner pipa part in the area of the fransition from the distally exiendad prass § surface 1o the stop surface has a sosndad form,
then focal slrecs peaks with loval plastic material deformations can be eliminalnd and the soopsration of the Stop surfaces can be

improved. Especially good resulls ware schiovad with an adge rounding with a radivs of R = 0.6 in 15,



Advantageously, the coaxial racess I the outer pipe pat in the tross section from the pregs At sarfscs fo the racess prafile is formed
vétn a bransition radiug of 0.5 fo 1.0 mm and 8 fored adga-fres up to the at g swrface. In the boundawy ragion of press it surface
and renEse, prassure stress peaks are thus avaided with gerlainty
Exfensive and targatad investigatiuns have shown that e quobierd from langth of the ransition made withau! contact o the langth of
the effeclivie proas i according the rasent invention should have a value of 0.4 fo 1.7, preforably o B8 tn 1.5, in order io achinve
optimal sealing conditions of 8 pipe sonnaction sccarding to the prosent fnvention,

This apparently broad valie range resulted from an inclision of all conventional pige Wiamaters,

Dimension-related evaliations disclosad that the quotiant for piges, so-called sasing pipes or CASINGS, with an uler digmster of
greatar than 4 % inches (eormesponds fo 0. 1142 m) is sptimizad st 04 o 1.2 Jusferably al 6810 1.0,

D0 the athar hand, for rissr Pipes Gt conveyor pipes, which fave an culer diamater of iess thaa 4 ¥ inches { {coresponds o 113
up o 1.8 inches {cormssponds fo 10402 i and lower, harefore. iy the case of so-called TUBBGS, optimiziad nuotianis from length
of the transition made without contact to the langths of the press it ef 6.9t 1.7 - preferably of 1160 185 were detemtined:

in nedar 1o achievs 3 low-cost and high-auality compact embodiment of the pine connection with Insreasad tighiness, the oller pipe
part according (o the present invention has an inclination of the prass fit siaface of approvimatsly 110 with sespect to the diameter
towards the slop surface and the slop surfvce has an oppositel y directad angle bota of B » 10° W 20, preferably of 8 =
appraximately 187 1o the normal of the axis.

4, as fras amerged from the tosts, the press § surlaces andior tha stop suriaces have 3 surface roughness of foss than Ra = 3.2 i,
i"xaweve‘r, more t_haa Ra = 0.4, measured as a mean _rmsz;hmiess valisg accarch,ng fo DN 4777 imfi}w,?g?“;, then fargely withoul a so-
hipe mmactm ie possible. s assummf in this respect, that i the recesses of the {ougn sun‘a"e prafile in the above roughnese

Himits a0 optimal smoust of lubricant can be positionad inorder to obtain the desired praperties,

A pips comnection according to the nvention can technically be brought into full sngagement by difterent means, which press the pipe
parts together sdally, Advantagesusly, the known scraw connections have provan successhil

By means of a schematic drawing merely ana embodimant of the pipe connection according o the presant iwention shall ba
depicted helow:

Figure 1 shows 3 pipe conneation in axial sastion.

in Faure 1 a pips connaction of an fonar pine | and an culer ¢ pips & is shown i axial section.

in the congection arsa of the pipes an ner pipe part | has a press Bt surtace Y, whioh s inclined distally in relation fo the pige
disneter with o value of 1:10. & slop surface 3, which sonstitutes the connaction area 3 with 2 frontside sealing surface and the
inger vips end, s formed distally subsequent o the gress it surdace 1 inciined oppositaly tirected toward 3 pips longitudingt axis x
withan angle § of 15°

An outer pipe pert A In tne case of a fully sngaged pive part connection abuts in the ramection arsa 12 proximally sgaing the pragg
H surface 1 of the lner pipe with tha prass it surtace A1,

A transition ares 3 b provided betwesn connection area 1, which comprises the arass B surfeces Hoand 1A, ang the arsa 2 with the
stop surfanes of the pipe parts, Ib which 3 recess RA fram he inner wall of e ouller pipe A axists, frma = hollow spacs R between
the pipe parts 1 and A ang provides the ;& s in this zone witheut contact

whersin as a :sgu& tha enifre saner wa%: surface 3A of the coaxial recess BA is steated roundad sdge»free ug 1o the stop surfase A
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Csdosatlaknzds, kilindsen gaztimitetl ssfcsaliskozis, amaly helsd ds kilsd migeokbd (LA} all, ahol & beled &3 kilsd

oo

azak {1 A} egy hels exddarab ! t} €5 egy kiish csddawab {'A}, vagy két baisd cobidarab ) 5 eqy hiled mulf (&), amely
ssfeastlanozasnal a reszek, 4 caatishozds tariamanyban, Heszidaskiel, besajtolas ss rasuitolds Giian vannak daszakdive,
ahol 2 osticeatiaknngs harom cspllakozdsl taomannyal 8 16, ahol a osficsaliakozds & balsh & killsd résrek 1y
preselest fisexkadase (1} és folitkdzose (2} aqylittmikdcd, a belsd ceddarb () vége iranyaba, & ceblengeivher {0
dontin fleszkedd follletekkal {1, 18} és homlok oidalon ezekher ax fleszkadd felllelekher (1 1A} dontolt Tz
teliletekkel (21, 2A} rendalbexnek, aho! ax Mesald fafiintek (1,14) &3 (tk620 feliikdek (2, 24) szembe irdnyuloan dontit
ceonkskip alakkal rendelkeznek, & killsd rész (4 ax Hesxkadd fofitlet (11, 1A) a kb, 1/10 arényG dilesevel rendslfeniv a
cadatméndn vonatioziatg, €8 av (kSz8s folllat (21 28) elmdsen B=1NSoD® slonvasen kh. 15 szdgd A tengely

-y

mertiegesshez kepest, €5 ahol # kapcsoistben &0 részek Neszidsének (1) és ltkdzasenek 2} dimenete (3} frintés
mentesen képzidik agy kOzbillsd terel, Hatve Grages trrel (R) egy koaxislis Kimunkaidssal (RA) & baied falfeililetsbst {24}
7 killed rban (&), azzal a feltbtalial, hopy a2 Srnlésmentasan ei8allo Atmenet {3} tlengelyiranyt hosszaba az Meszies (1)
hosszahoz szansitoll hanyados 0,448 1,7 0ek adddik.

Az 1 iginypont azerintl ssdosatiakizas, azzal jellemexve, hogy @ Kimunkall nyfiss (RA) az &tmenetl tartomsnyban {3), 2
kirevrlmetszetban szdgletmentes profillal randeiezik.

Az 1 vagy 2. igenyponiok egyike saerinti sfcaatiakozds, azzal jollemezve, hogy & buss oxdrass {0 a2 &tmenat {)
tartomanyaban, disaialivan tovabbverntell présell felfekvd failistként (1) ¢s Gtkdrster

et (3} iekgakitve van
Kilipazve.

Az a3 égény’;miﬁk egyike sxerészti csécsatiakezés, axzal ,i&ilemeiwe. hc’:gy 2 kilst részben (A} levd kimunkalt nyilas
¥an *z%sf,;e(m*s% amely 0510 mm mmiﬁ {Ro=0.5-1,04, és a Uthoxtleliistiy (28) peram nélia van kiképazva,

Az 14, iggnyponiok egyike szemn ssdcsatiakonds, azzal jellemenve, hogy ar énnikerés mentesen aléalifon smenat
{3} és a preselt feliekyl fulliet (1) hosszanak a hinysadosa 0.8-1,5 $ridkiinek adodik,

Az 1. iginyponl seerintl csfosatiskazds, azzal jollemezve, hogy AR} 5CT srering CASING csévek srimara amik
nysqeten FUTTER cadvek, nagyob, mint 1143 em (4,5 col marstial 2 hanyatos 3 belsd oxddanabil {1} &rintes
mentesen ettt lmenelit! (3], ax Hlasztés {1) hosszdnor szamitolt hanyadoskant 0412 gionyisen G.8:1.0 artgk
addrik.

Az 1 ienyport srednti cedosatiaskords, azzal jellemezve, hogy BP1 § CP szerinll TUBING cstivek szdmara, amik
fényegehen nyamd, vagy sealitd cstvek, 1143 om (4,5 noll), &5 Kisebb, példaul 4,02 om {186 coll) Stmerdvel o belsd
cabidarat érinfeementesen el Atmenet (3} hosszabdl 65 az lesztes 1) hoasaabol seamitolt Smunst hanyadosa 0,3
1,7, eldngdeen 1.9-1,5 sridknok adouih.

Ax 1.7, igénypontok egyike szerinti calesatlakazds, azzal jellemenvs, hogy o belsd &g kileS részek olyan csdanvagnal
rencetkeanek, amely legalabl a csallaknzast tartomanyban fermikusan javitol, hokezalf anyag, &8 amelt SErsIamanyag
szitardssad,

Az 1.8, jgéaypontok eayike szarint oxdosatiakozis, azzal isllemszve, hogy o précelt feifekys folilletek (11, 1A), dxiva a5y
az Glkoxdieltletek (21 2A) E szabviny aveninti felilielf érdss séggul rendalkesnsk, ami Kiseld, mint Ra=ldum, de Hib,

L
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min Ral 4pm, maghdel g DIN. 180 IDINAZETI szerinti kbzepes fellilati driessbgnel,



10. Az 1.9 ighnypontok sgyike stenntl cxdcoatiokords. mezsl jelfemesve, hogy a ofidarabiok Syuresressiéssi
asavarkitéssel vannak Kalskitva,
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