; UVe3eNK<X 6@26 DESCRI PTION 5 METHOD AND STRUCTURE FOR CONNECTI NG
DI FFI CULT-TO-JO N PI PES TO BE USED AT A H GH TEMPERATURE TECHNI CAL FI ELD
The ‘present invention relates to a nmethod for connection and i on
structure of to pipes conposed of materials which are tolﬂm“\ﬁggmgmMer
hi gh-tenperature conditions and are difficult to join, s ng

pi pes or high-tenperature process pipes used at a high tenperatitfe in
petrol eum refineries, petrochem cal plants, power generation plants,

Tndustry and the |1 k. 15 BACKGROUNEARETCThe. equi pren NNUIGUBIN s of

t he above-described plants, the materials of pipes used at a.dggh
tenperature have, in nmany cases, excellent physical properties such as a
hi gh nelting point and high strength at a high tenperature. However, these
materials are difficult to nelt join (weld) when they are connected to each
other or even if they are joined, a 20 sufficient joint strength cannot be
obt ai ned WIETHODe AN STRUETUREIFAR AOMNNAEC TP EFICELT A -JORV LIPEasHR,
j oi ni ng nmet hods_were devel oped. such as soldering, solid phase/liquid phase
diffusion%Ed?§EPg¥Tf¥HE@53'Dﬁ?%%éﬁﬁ%“ﬁelding, pul se current sintering and
the like, by which the pipes nade of materials that are difficult to weld
were connected without nmelting the base material. However) those nethods
provi ded FH@ENIRIhBEREIdal 25 strength at a high tenperature and were
applicable to | imted nunber  of terjals and sh. gol) r,¢Of
Tior oty ecton reigies &5 ShP T M EUBR s s el fuTag oe

techni ques are tory 1evel an ave no

reacheg tReestadposeli of Gatirat Wwhich Rin6De@bed@ider highsehpattuas eorditfdnsendit to
wel d by thoseﬁj ol ni ng nmet hods. Thus, from the standpoint of stren%th at a
t

nor mal  t especdifftouitéo ime syeRs PRytiaB Pikes P NGRTRBPSTAIUAT PRGCPRe PHGE S5 2P SN i de

joints suitable for use at t rat \r : 28 nper at ur e,
but cannotte”fﬁe(ﬁ}‘lr emjpsrlrelflémsrﬁﬁx%%ﬁeé e?r(rg(réﬁe ellsxlgfpga % gglg% Qégle |1§ %aenﬁrsgerature.
On the ot hee|mkitd plami HubBadpovriritdallitions, SAN@ plaats; uarbspaes indasradsichbaén
used for connection of pipes. Such joining of pipes with screw structures
has been used in practice for coupling oil pipes in oil drilling fields

Wi t hi nsa Wﬁﬁmr@ge of -50C through roomtenperature to 5 300C
However, in a high-tenperature environnent in which the materi al _
denonstrat es ciedpr edeiparematidfacilitiesnof the above-deseritasplansgitonmatenals @épwesat i on

of threads at a high tenperature is large. F i S.reason.. in termns.

seal i ng adf§d 3t t‘éﬁﬂteg’ﬁeg‘ﬁﬂfﬁl?v%l‘fbH‘af%F?‘ﬁ%ﬁgexﬁfg[eﬂf)ghﬁ}fgﬁ%r@gﬁmg%lsﬁuscﬁj&érggjér’%
unsui t abl e, diie fUigt Nt STRES AR AMPIH Cafp@RFe. Mbwbyet NBedetiRGRlNg eidiFRCURW,

it is an object of the preseit invention to provide method to and structure
for connec¢e msl jeinfeldlmther theygirmcingeisd tqeash otheg Qr avenal HieyRrajemserat ur e,

t hose t hogd and. structure beij itable f : i ty: i

cons: 981 ng o RkicH PRSP Ratoh B0 BB uEn Rp B PE B o i REBERure
connecti on bec#dsthid fResonMifing infetiiodslvieré devetwipad, skt BYIRgOBOIEHE | NVENTI ON
15 The nethod for connecting djffi %ul f-to J oi Mi.ges 0 be used at a Cgi gh

t enper at uPBasefiqidtpiega ALRISIHn AINtNge I8 AREs YR E RS rP Ui eREENEHRS 88% ps

of : providing 4 ' i Refd dARscted pi pes
conposed gq“ﬂgrr%tef E?@@%\&g?@ﬁgg}%géfw ?‘lé‘ﬁfS? Biﬁ%gemg?%é%g% to be usfed at a
hi gh t enpevitiour melsing thebasachaariahtHowgevehahpiepesgheds pradieda ey meglraiogbal i ng
the inner and outer faces, or only the inper face, .or only.the .outer face
of thd320 SUAISAA @JSLE%EP%WH@ Bﬁ’gr i ‘?%ﬁ?%cﬁﬁleé%&ﬁiwgﬁglfn%ﬁéi @B&?f‘?‘r@caﬁgni cal
strength Qfadelea | RENhGAD R T8 BRAGuEPErepPesetBHEtBLatV afurasifieRdl dpdmase seymposed
of materials, which are dlfflculqt to weld and are to be used at a high

t enper at uryet reagtel thehsageeafgoinitgrthe pipes of makrighishatiaghdifieadt tefvelhay fhosat ed

pi pe porti.on.is sur by seali i (o) Jt he
iner f acdSMiga o s fiodt P aPdoodtf ofahsfits AEl i Rurinaipting

seal mMeangpiligp tEéé@?&lﬁ{nmﬁéihodsr@n%TrdM@é Jois fuitabrofonesd ditngm@kftireudtivsetto- j 0i n
pi pes to be used atf a Ri gh tenperature in accordance with the present

i nventiP on teomsmakesperasers, ks ppuns @roidevatnet fubaslear e45Usd aseterighl t to wel d

and are t?enl%ger%sﬂeeq at a high tenperature that were



provided with an external or internal thread on the end portions thereof;
and seal neans for sealing the inner and outer faces, or only the inner
face, or only the outer face of the thread 30 jointed pipe portion, so that
-mechani cal strength of the jointed pipe portion is ensured by nutually
joining the pipes conposed of materials, which are difficult to weld and
are to be used at a high tenperature, by neans of the screw structure, and
gas tightness of the jointed 2 pi pe portion is ensured by sealing the

[ d t ly the.] f
e e o o P ISP iy e o

DRAW NGS O%nﬁécﬁonl)fip@eg_n expanded view of the main portion of the jointed
pi pe portion illustrating an enbodi mrent of the method and structure foq

connect i ng di ffucBuvinnefjripes WiHEEY SrUssirgs BaF BEEn 459 (GIPraEp & HP RS o
accordance_wi.th.the. S nventi an; oEl i he¥Han wiuenoof
the main pﬁ%ér%tl?‘gH do@”?%gajggm%ghdae %}dﬁggbuor??%ﬁg Oﬁ?%ﬁ?iﬂﬁ%ng. ano?ﬁ[gerr °
enbodisnmentoo° ¢ oHBESEr NERRi SOR nipARRY e NG (G chitih WGENT¢ Ontebiehdsinonsiretesf t he

met hod and structure for connecti n% di fLi ﬁé] t-to-rjn?(}i ﬁe@iﬁets t.oh be used at a

hi gh t enp@Pent dpfematoaciat Balf e PRSP RN HFESERT! IS SAERS av@iqlf be descri bed

bel ow. FI @Tg%r.ahée %%:%PF&%E MiBY iRfrerkRRrBRiIAgRBIEY OAd Qfergrd, Gudi jethimg pe
iflTastrating t

portion 1 e first enbodlnenf of the pipe connection
met hod andethbd bias beree cionsidered nosuiakeleipt thgh-temperayeeapplipdfoRsi on. Wien a

heated fluid sych as_naphtha ar the Like i i-Nsi t oY i pe
portion 1t“ t hewbtihﬁge FRUPSOIRS HodF %t 1ltjfs‘eanlr éeecé8;1&%%?%%%%9?%%‘%&@? ﬂdrvgdep%&ggglu?

1100C;, Thgd phbk.edidpicBEndeahs HEAcult-RORRT pis@sStodvetuled kt aligh sémperatpiep ehoRe
machined to forman 20 external thread 2a at one end ther efof and1 pi pe 3
machi ned methbornd strudturedemg) suftihle faf cOnRECHAZ HPIRSFORFET ROPL TEiFEE 5% 2 and

[ 3th ded d f 5@l
Cotai ot R Eaon e e ROt Bh e HBeilRrAl R SIEICR MR ca 2

and internal thread 3 a are taper threads conformng to APl Specification
Standard SB. 25 As for the materials of pipes Z 3, the material of thick

pi pe 2 MR HALISYBEIQY HhENVERNEIGY| thread za at one end thereof is a
conventional Fegd _ﬁmiod raédn'}xﬁéit Sl ugjt&%{n pifed 1d heudmtehinadh @fmpPiaffe &

machi ned to formthe Tniterna rea a at. one end thereof is an ironbased
al | oy rei adcordasek with thedpregear swenticar @mpaisesthe giege op arevidingshe gigranl 9rs

0 11 ool G o el Lot A R R LRBRH Sl (e
It R\r/gg([jl ;)gyﬁftdggegﬁ% %g.llfs??tgﬁé ?_i:gh?ﬁtéﬁ’ééituﬁe' ﬁlﬁ'tthﬂeﬁldl@i’m@xﬁ'gjth@lpﬁﬁs th agh cﬂﬁert he
and sealing the inner and outer faces, or only the inner face, or only the outer face of the

20 thread-jointed pipe portion with seal means, whereby mechanical strength of the jointed
pipe portion is ensured by providing pipes composed of materials, which are difficult to
weld and are to be used at a high temperature, with the screw structure, and gas tightness of
the jointed pipe portion is ensured by sealing the inner and outer faces, or only the inner
face, or only the outer face of the jointed pipe portion with the seal means.

25 Furthermore, the structure for connecting difficult-to-join pipes to be used at a high
temperature in accordance with the present invention comprises pipes composed of
materials which are difficult to weld and are to be used at a high temperature that were
provided with an external or internal thread on the end portions thereof; and seal means for
sealing the inner and outer faces, or only the inner face, or only the outer face of the thread-

30  jointed pipe portion, so that mechanical strength of the jointed pipe portion is ensured by

mutually joining the pipes composed of materials, which are difficult to weld and are to be

used at a high temperature, by means of the screw structure, and gas tightness of the jointed



joints =, ~ of both pipes 2, 3 present on the inner and outer faces of the
jointed pipe portion 1 are air-tight sealed with seal neans. An exanple of
seal’ neans is the seal welding process described in the enbodi nent.
-Specifically, a recess 6 of joint 4 forned along the circunferenti al
direction on the inner 5 peripheral face is welded with a first wel ding
material 7 which is an alloy having a conposition simlar to the
conposition of pipe 3 but containing no oxides or a simlar alloy used for
wel di ng of. Fe-Ni -Cr heat-resistant. S EGEP rel formed
al ong t he’'8Y P ésrla’enﬁ@l%glbycf??l%@tqg%lr@%llng%éhoéi t%{}? ce% %erl pﬁlgﬁglgrftiacg’e&itosrﬁyv\el ded
with a segeadieneicdiontheainedd @pe Sorvibi eithitise wal mkdrsy havi ng a conposition
simlar to the conposition of pipe 3 but 10 containing no oxides or a
simlar alloy used for welding of Fe-Ni -Cr heat-resistant alloys. The

j oi nted pi I £ Npes 2, 3 connected by such connection
nmet hod ag%ﬁéttygggtggggp%@g@u jec[%%gv@g@%ol | owi ng st r.en((th h tests (1) to (~).
The stxength ofIG.diintedxginded pemtdfore haimaoridngdfehe jaeiad pipe pottiaangt h of pi pe
2 or pipe 3in all of the test. Furthernore, food results.aere also.

obt ai ned ‘W‘EWH“&%@&*’O?H“%Q?Fkﬁd“%%?$?WFm9%'r ¢ %’ CPF@%HP%%%\&&'WJ@‘% BRSi1e
test CO”%%Q&% bt alﬂigf?%m;(e?amfliﬁﬁc&o%m% JitrRe fre6@R ifvRatioganduct ed at 1

| 00C. (3) rmal -tenperature burst test. (4) Internal pressure creep test
at 950C. (S) THI& b an yxpandedsiew(dBhapeineoytiomofiihe (inted gReHREIPO0C

heat i ng-c.(ﬂ%i ng C¥C| es aée .20 [ epeat ed. Next, a second enbodi nent of the

i nvent i onMFFAMESNAUELFRRSH™ER detail. FIG 2 is cross-sectional view of

the mgin portion of a jointed pipe portion 10 illustrating the second

enbodi ment _of the pipe connection nethod and iqar ucture in accordance with
t he pr eseBESTM@PﬁEfER. GARR YEN GBI B BIESEERNas naphtha or the like is

25 passed i.nSiErﬁb&ﬁ]ﬁnein{)!)ﬂthggnelpr}o%eangg{nt.létgﬁ 5P cordnct (¥ FRIR - BBBRG p Ao be the
first enbodi ment, € prpe wall tenmperature rises fromroomtenperature to
about 1106d alhRighaempadtupé PeacperdincewitiDthe prgsentseeention hivikbeadrdcrstedrbelqyv.pe

12 machined to_forman internal thread 12a at one. end, t her eof and a pipe 13

machi ned to fofid-dris ek espanded vispeddha aig Brtihht BRI ehRPEBP e pi pe 12
and pjpe ; heppeloMeltibhiRathd AUnedcthe iBaceredhcet her
to foH)n t@Stj}%{“gﬁgﬁﬂﬁ?%@g%?ﬁg%ﬁtlo.E’E’Tﬁ?e abéve- descri bed f nt elr nal thread
12a and ewitktheairesent exentiBn Vélren atepted flukd swles capiith? pi the like isxppsed inside
Specification Standard.SB, sane as.those of the £ir I t As
For the' ndE GHIaH S PogbL FoPPe 3l ABIHACKS FAe Co1 [y e B bt 20 i ned
to Formthgop@t ernal thread 12a at one end thereof is a conventional
Fe-Cr-N heat-resistant alloy, and the material of pipe 13 nmachiped to Form
the external tThheiRiteBaiPaosina leFrIDATITEy 2 BRCK AndshoTtRRE Hagekirsd 1oofgrm an
reinforced wt [ rsed [ar j b ' ' irfdd gulit to
5wl 8 ancenad oSedPR o B0 o SR AR sRERbLE R MU ehal Bl k!
enbodi mengne dnd thérdefl The pipet2adnd dipee3 direaded ghtne endeheraofhro tiread-joaree tokadhhe

t hr ead- connect ed j oi nted pipe portion 10, the joints 15, 16 of both pipes
12, 13 pr‘_é@@'rf@ OSFFIQH@JPWFF@'(P‘&%HOFBB‘? ér faces of the jointed pi pe portion 10
are air-tight ?ﬁf&b%@eme%%i fakteBREead A3 §AderiAE BISad FeOd¥E tp8r ihReddhe
above-described ftfirst enpodi ment, conprises the seal to welding process.
Speci f i catdnformang ecABE Sgetifadation Stand&df>d. ned al ong the circunferenti al

direction on the.inper peripheral .face is. we .\ th i1 i

Tt or Pl 18wt 7B PSR! RS 2y EC ERISGLPE TISK Rt el [l b
conposi ti oferRh] tRidRE 24 3t BAE efIORERbIMs AGoenli¥h4l 6%-Of-NahedtTedigintallbpyandses for
wel ding of Fe-Ni -Cr heat-resistant alloys, and_a recess 18 of joint 15
formed al oagriehe mpe & orechimedtd firmdhe atarpad threpd Bhat Agtedd thspefighar HPf ace i s
wel ded with 5 second ,we]. di.n teri wmhich: -_al: YA

CONMposi ti%ﬁe‘gﬁi‘?}i %ﬂ"ﬁ?ﬁ:eg Pivééhc%ﬂ%f)ssrg?tr iilrce)r‘?ngg)%1 8’8}9’%8%{%!8 U‘?nggrﬁ %?%Jlbﬁtgtb%l%xi des
or a sim ir@rha@|ekéélleﬁﬁl$ighft@xhpéwﬂu¢é m?miefeNi -Cr heat-resistant alloys. The
jointed pipe portion 10 of a pair of pipes 12, 13 connected by such .
connedt i on et Hode aing conpertionmeethns WISHBFHER BA°EYRRAE iR ﬁ@ PEESPRIGYH!PBst s
(1) to i | m.lar.20: ' i : ngt h
of joint e%i‘ 03?1%&88@?’?0[“8 3 Ot]%zlhvgé Fg e?Jtthh%%@?f&BE %S%?\)‘gtbaﬁs@% pSiEB’g‘ litéﬁegr
pipe 13 in all of the test. Furthernore, good results were al so obtai ned
Wi th respect to sealing ability. (1) Hi gh-tenperature tensile test
conducted at 1100C, (2) Hi gh-tenperature creep test conducted at 1100C. z5
(3) Nornmal -tenperature burst test. (4) Internal pressure creep test at
9S0C. (5) Thermal cycle test (25 cycles)3 in which 950C and 200C

heati ng-cool i ng cycl es are repeat ed.



The above-descri bed connection nethod and structure were explained by 3o
considering the seal welding process as an exanple of seal neans of jointed
pi pe portions |, 10. The present invention is, however) not limted to the
-above-descri bed enbodi nents) and 5 sol dering, solid phase/liquid phase

di ffusion joining, pulse current sintering, and netallic O ring/gasket or

| i ke means can al so be used. The seal neans enpl oyed For providi ng gas
tightness is not necessarily used on both the inner Face and outer face of

the jointed pipe portions I, 10. It can be | nk: ut er

face or OJHWP o ?Lﬁoé’“? RIRET ZT%BQS?%QP&?[“Q@C&&F | &legr%c%gt% ﬁgl%%l%{tpegspgﬁ(@iﬁ%fnal

pressure captdiOlightisedled fah sedles@ads e control). The above-described pipe

connection nmethod and structure in accordance with the present jnyention
pid alprﬁ? PR

are summari zedAbekanple OApealmieans iitae se8t VRIS RraRTSE &I PHiGITSt

havi ng ex i ahs ar W Q i hodiRedobt hedndeli Nt
wth scre%?éscif?cg@ ’l?r’g.ges%%mﬁ%‘?‘{ﬁé‘%?ﬁ?eaggd‘ °E§és%lgﬁ§nft%{1e§t@?d5§s-%%\%ti gngl area of
t he th nngatphpat faceis weldeld tvéthra firedwblgingakatagali Twbich ecowaloy thheingtr engt h of
material so that the strength of the thinnest Eort.ion V\/Hich [ tlhe g}ortion
With the FOURSHIONSHANH 16 &S MRATHION Of DIRELEIE CPRRILRS Bh TS A FRllALY
material pi o R h&;i N o bdeesd Pbbink B férRdbdodz @EP
regi on hi g%gﬁéﬁxﬁ%lﬁﬁfﬁog?eor@ (f[:ﬂge ttggsé&&nr%'?gg%séﬁ' %C) Sl\/lat _efpi gl s that are

di ffi cul t citaumfededtid utirebrivreore sealuter peribpheytl-foenip eveidedrieitips sgsend weklinguch as

ceram cs or_ al .reinforced with dispersed gxid are us the .pi pe

mat eri al sr.naf(eﬁfll g’%(?‘é’&d% ap,plloyahayinget C%rﬂ%%énodlrS“Paﬁretiﬁg%%%rrépoasﬁleo‘%gosfgzpeby&ftaki ng
i Nto arComtaihing ndlox@IRIlP 2 2Rt AlIb N LB Srel@ingdd fiFRsNi-CEheathesistivtatidgd j oi nt
is made air tight by wel ding the rga;)l nts_on both pipes present on.the inner

face and out er Theisénted pipReopiqselsol pasyotmpsier GPBRFFER BURIGD 530861 r i ng,
solid phase/l i,quid _phase diffusj | @1l ng, s\ SHt.ern) nd the
ke, (P Pt n e RedRgrte it O Bl BBt S TR SR A
portion ofoidtbepidd pbhicaddwexgigRetahidbe Strelybiipipt 2tdieidedsia aitetfens @®ht. pi pes as
descri bed_above in (B), the thickness of the threade (por.i.i ons of the pipe
end port i bagheargore,ge gtsawergalseobmiged Witk rssee9h Hy5HEE &l et ure For

conneey i ngydi f irkighlkdnd Bsdil BieNES bRuREUEadoGL 2 high temerature in
accor dance’wi t ' the present 1 nvention nmake it possible to enploy for

connect i n@)pi peiigh-henpmiterd akep teprdondudtéd/atcldfpdsi te material s, that have
not been used for 3o pi pe connection because they were difficult to join.
As a resul®, tA r%@%ﬁ%?éaégreg%”r?tﬁﬁ'eased operation tenperature, extended

service I'4f)e OfInﬁi'rﬁﬁﬁpesﬁf?gcée@ﬂé@t’@c@ﬁ@d‘ety are brought about to process
pi pes to bé used at a high tenperature or heating dooif)q?es used under high 6

t enper at u® i n Thetmallcyalntes(2 heydless in which 9Aénindd000t Aatting-Gohag C¥dee# st i on
pl ant : st eel naki na pl ants, nuclear power installations, LNG plants, _
aer osgace i ndudt?™8hd the Iike. | NDUSTRI AL APPLICABI LI TY As described

above, the net Neg, aRetont lebbintent of theaivendbh ngll de Hédocibkd it detdibi n pi pes to
be used at a hiﬁ} tenperature in accordance V\,ithfthe_ pr esent i.nvgﬁti on are
suitabl e for pBIG.@ isgrassestiparl wew obehe BrASATION off Igited PIRGRRCBAHer at i on

D s SIS B0 RloRR oo B B MR cchfiRh Bh ARhOD I &NGRBLAN' S, and

aer ospace I ndus e increase’in operation tenperature, extension
of servi cecdotdancobvithitipesresemn thvientiom Vet heafedsthfie sychaasenapthp ec thedikeys f or

P oce%s p{:e?sgesd- ier"lrsTiIc)l!z ?R/eejgin%éd S‘po ipggiotneigf)glrt tta Same r?lrénr?eef'%ts, iirp g}e%r@cee%boéiment, the
pipe wall temperature rises from room temperature to about 1100°C.

The jointed pipe portion 10 comprises a thick and short pipe 12 machined to form an
internal thread 12a at one end thereof and a pipe 13 machined to form an external thread 13a
at one end thereof. The pipe 12 and pipe 13 threaded at one end thereof are thread-joined to

30 each other to form the jointed pipe portion 10.
The above-described internal thread 12a and external thread 13a are taper threads

conforming to APT Specification Standard 5B, same as those of the first embodiment.



CLAMS A nethod for connecting difficult-to-join pipes to be used at a high
tenperature, conprising: a step of formng an external or internal thread
on end portions of pipes to be used at a high tenperature and conposed of
-materials which are difficult to weld, and thread-jointing the pipes to
each other; and a step of sealing inner and outer faces, or only the inner
face, or only the outer face of the thread-joined pipe portion with seal
means, whereby nechani cal strength of the jointed pipe portion is ensured

by providing pipes to be .used at high tenperatur.e, conpased. rials
which are dif f'}\g&ft‘hq BacER O&Ptms ? Pl Jrrﬂwafﬂgvals%f Jaisk kaFﬂgt@arcg‘,“%gﬁg%dg‘s
tight nessth@fntér'ﬂ?loth .yﬁ‘tlggapérféeenﬁgﬁériems h SoneHbed FRYCSEahdafgesishant aeer and

outer faces, or I nner face, or only the out er face of the jointed
pi pe por tindrhevnaterichef mpal 3 meahised & fofhahqretteroal therad dénAleens 9ag thereof is an

difficult-to:join pipes. to be used at a hi tenp re. £ o claim
oo S ML RSl 2 P B0 o< o TRR AL BP0
connect i ngeldiahd hedddceliQningiNicRipRRSUE QrdiRtised at a high tenperature
according to claiml1, wherein the materials which are difficult to geled

conpri se iron-lsdbesecand epbodiagient. dr ewler 1 AiainitRyWF-S8 1pRgr @0d QFteR f35% 0
particles, 4. The nethod for con i hg . dif.fisC el 1Pl PESILt g used
e & i gnrnis el OB e RERRE ) ARt ke bR el 1By PR D

conpr i sesths adler Wl clitBdfacss. of Thejoimedpe portiomadnee hirnightseafed out!t seabmpaisn

pi pes to be used at a high tenperature accordi to claim1, wherein the
seal means conphd akmeHISdEMeRy. inghe aﬁ%eﬁﬁiqﬁ@adﬁ BB mPTISes the'seal

di fi gul 158 9ro0 D dd i ot 9B theHEe]| S dihe cReGRIfiNg to claim
1 whis ei“ﬁ&tgﬁ‘lé(ysrg%e?é‘%@g%@gaclgﬁwﬁ#?%gssﬁg ioghphasell i‘quid phase diffusion

j oi ni ng. direclibeometeioterfperiphbemntact isnweldid Witk alfirstiweldiog magirpess whidas@sed at

a high tenperature according.to claiml, wherei.n. the seal neans copnprises
pul se el eBt%¥ it@"’élgr?tcé’mw@‘.“o“%‘@?arfﬂg‘encé’m’(?altLPBrorB@ﬁnéc@?ﬁ%m%lf”f“gi Cu ){I?Etsoo-%j oi n

pi pes t0 pgriiseslAtusdd ROl HRRRATFAINALC:r RGEd st allysChtl Mebessidestesint the
seal neans conprises a netallic O ring/gasket. 9. The nethod for connecting

di ffi cul tformed gong Hiepursumberontial disdctian on the ghter epRRICER (i 1aWeKedi™ig 2 0 cl ai m
1) Whlesf ei stcdh ggl%}n%nmg:];rigllbewglicgefss azi ar.]lc}ylheavin%i anéo%ogltf?ﬁ sRRfii 18P € subj ected
composition of pipe 13 but containing no oxides or a similar alloy used for welding of Fe-
Ni-Cr heat-resistant alloys.
The jointed pipe portion 10 of a pair of pipes 12, 13 connected by such connection
method and structure were subjected to following strength tests (1) to (5) in a similar
20  manner to the first embodiment. The strength of jointed pipe portion 10 was higher than the .
strength of pipe 12 or pipe 13 in all of the test. Furthermore, good results were also obtained
with respect to sealing ability.
(D High-temperature tensile test conducted at 1100°C,
(2) High-temperature creep test conducted at 1100°C.
25 (3) Normal-temperature burst test.
(4 Internal pressure creep test at 950°C.
(5) Thermal cycle test (25 cycles) in which 950°C and 200°C heating-cooling cycles are
repeated.
The above-described connection method and structure were explained by
30 considering the seal welding process as an example of seal means of jointed pipe portions 1,

10. The present invention is, however, not limited to the above-described embodiments, and



to thickness increasing processing. 10. A structure for connecting
difficult-to-join pipes to be used at a high tenperature, conprising: pipes
to be used at a high tenperature conposed of materials which are difficult
-to weld, the pipes being Formed with an external or internal thread on the
end portions thereof; and seal neans for sealing the inner and outer faces,
or only the inner face, or only the outer face of the thread-jointed pipe
portion, whereby mechanical strength of joint of the pipes is ensured by

mutual l'y [ 0ining the pipes .to be ed at.a hi t r : f
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© Materials that are difficult to weld but have excellent high-temperature properties,-
such as ceramics or alloys reinforced with dispersed oxides, are used as the pipe
materials.
(D)  Threads of parallel shape or taper shape are used by taking into account the strength
20 and thickness of pipes.

(E) The threaded joint is made air tight by welding the joints on both pipes present on
the inner face and outer face of the pipes or by another method such as soldering,
solid phase/liquid phase diffusion joining, pulse current sintering and the like.

(¥) When the design cannot be such that the strength of the thinnest portion of the

25 thread exceeds the strength of the base material pipes as described above in (B), the
thickness of the threaded portions of the pipe end portions s increased as necessary.
The method and structure for connecting difficult-to-join pipes to be used at a high
temperature in accordance with the present invention make it possible to employ for
connecting pipes the materials, primarily composite materials, that have not been used for
30 pipe connection because they were difficult to join. As a result, the advantages of increased
operation temperature, extended service life of pipes, and improved safety are brought about

to process pipes to be used at a high temperature or heating pipes used under high
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a step of forming an external or interral thread on end poriions Of pipes tc be used
a high temperature and composed of materials which are difficult to weld, and thread-jointing
the pipes to each other; and
a step of sealing inner and outer faces, or only the inner face, or only the outer face of
the thread-joined pipe portion with seal means,
whereby mechanical strength of the jointed pipe portion is ensured by providing pipes
to be used at a high temperature, composed of materials which are difficult to weld with the
mutually screw structure, and gas tightness of the jointed pipe portion is ensured by sealing

the inner and outer faces, or only the inner face, or only the outer face of the jointed pipe

portion with the seal means.

2. The method for connecting difficult-to-join pipes to be used at a high temperature

according to claim 1, wherein the thread comprises a taper thread.

3. The method for connecting difficult-to-join pipes to be used at a high temperature
according to claim 1, wherein the materials which are difficult to weld comprise iron-based

alloys reinforced with dispersed rare earth oxide particles.

4. The method for connecting difficult-to-join pipes to be used at a high temperature
according to claim 1, wherein the seal means comprises seal welding.
. The method for connecting difficult-to-join pipes to be used at a high temperature

according to claim 1, wherein the seal means comprises soldering.

6. The method for connecting difficult-to-join pipes to be used at a high temperature
according to claim 1, wherein the seal means comprises solid phase/liquid phase diffusion

joining.

7. The method for connecting difficult-to-join pipes to be used at a high temperature

according to claim 1, wherein the seal means comprises pulse electric sintering.
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8. The method for connecting difficult-to-join pipes to be used at a high temperature

according to claim 1, wherein the seal means comprises a metallic O ring/gasket.

9. The method for connecting difficult-to-join pipes to be used at a high temperature
according to claim 1, wherein a portion of the pipes in the jointed pipe portion are subjected

to thickness increasing processing.

10. A structure for connecting difficult-to-join pipes to be used at a high temperature,
comprising:

pipes to be used at a high temperature composed of materials which are difficult to
weld, the pipes being formed with an external or internal thread on the end portions thereof;
and |

seal means for sealing the inner and outer faces, or only the inner face, or only the
outer face of the thread-jointed pipe portion,

whereby mechanical strength of joint of the pipes is ensured by mutually joining the
pipes to be used at a high temperature composed of materials which are difficult to weld by
means of the screw structure, and gas tightness of the jointed pipe portion is ensured by
sealing inner and outer faces, or only the inner face, or only the outer face of the jointed pipe

portion with the seal means.

11.  The structure for connecting difficult-to-join pipes to be used at a high temperature

according to claim 10, wherein the thread comprises a taper thread.

12. The structure for connecting difficult-to-join pipes to be used at a high temperature
according to claim 10, wherein the materials which are difficult to weld comprise iron-based

alloys reinforced with dispersed rare earth oxide particles.

13. The structure for connecting difficult-to-join pipes to be used at a high temperature

according to claim 10, wherein the seal means comprises seal welding.

14. The structure for connecting difficult-to-join pipes to be used at a high temperature

according to claim 10, wherein the seal means comprises soldering.
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17. The structure for connecting difficult-to-join pipes to be used at a high temperature

according to claim 10, wherein the seal means comprises a metallic O ring/gasket.
18.  The structure for connecting difficult-to-join pipes to be used at a high temperature

according to claim 10, wherein a portion of the pipes in the jointed pipe portion are subjected

to thickness increasing processing.
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