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Anet hod and a sl eeve for joining two conmponents.
TECHNI CAL FI ELD The present invention concerns a
wortdsndss8 | oi ni ng at | east two conponents, SUuBOTAE2006/000055
tubes, where at | east one of the conpo nents
conprises, or is made of, a material that is difficult
to weld. The expression "material that is difficult to
wel d" neans materials that at |east partly lose their
mechani cal properties or corrosion resistance when
wel ded, such as dispersion-strength ened all oys.
BACKGROUND AND PRI OR ART Interrupting the operation of
a large chemcal facility involves a significant drop
in productivity and loss of revenues for every hour
the facility is out of service. Several routine
mai nfeprihed asden atliegris fioBqinindng Hypt ¢amgoeRai - maj or
portions of a facility until all work is conpleted.
One such operation is the replacenment of cracking
furnace tubes used in the production of ethylene. The
tubes used for furnace applications, such as steam
TECEINKCAL RbzbD ypi cal service tenperatures in the
range of 900- 1200 OC, they can be up to about 20m
| ong and are consequently quite h

Tlh@mre;zentammtﬂoaowagemscﬁ reg 'Beﬁc‘aﬁd‘almﬂ% atdgast two
h?ebH@‘?ﬂsaréuml as ytiesd, edeié’rd agti feash ame of the compo-

G ochoRpa s Pheis B ity HaleHa SERELA Winelt to
\Aﬁé‘lﬂt rThet eﬂmdmmngmdterwalbﬁmif n9ndtfﬁeuﬂh§0dweld6 means

hst t

HlPTiaY Supb (R4t By s Shglc e ERanieal prgpiities or
cofrrdma:tn resistante avhepsweidend, ssuch as dispersion- strength-

gkﬁ?%r strengt hened al |l oys, are used. These alloys
re spe |caIIy formul ated to have the desired
propertles such as good creep

BACKGROUND AND PRIOR ART

Interrupting the operation of a large chemical facility involves a
significant drop in productivity and loss of revenues for every
hour the facility is out of service. Several routine maintenance
operations require shutting down major portions of a facility until
all work is completed. One such operation is the replacement of
cracking furnace tubes used in the production of ethylene.

The tubes used for furnace applications, such as steam crack-
ers, have typical service temperatures in the range of 900-

1200°C, they can be up to about 20m long and are consequently

quite heavy, and they usually transport corrosive or carbon-
containing media. The tubes are mainly heated by radiation and
convection from the outside however the temperature of compo-
nents passing through the tubes may also contribute to heating
the tubes from the inside. To withstand such high service tem-
peratures, high loads and corrosive or carbonising environ-
ments, a number of heat resistant alloys, such as dispersion-
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strength, but they pose significant weiding problems.
The wel di ng process can give rise to rearrangenent,

wW@bwsoessig or coarseni ng of carbide-, nitri dePCHSEZ006/000055

oxi-de phases, which-|eads to a significant -weakeni ng
of the weld joint. A significdnt joint strength can be
difficult to achieve when the alloys are used at high
tenperatures. Wl ding such alloys together can
therefore result in loss of the desired properties of

t#?eﬁétf@%ﬁeﬂ”j l”t?)(@r efrePfudda. V\Elfﬁ’eSQ' aflloy)i areespecifically

not, be able to W thstan e
igmulaiedr i hade tha Tew0ey, brage febesldh 48 Yoblcreep
Q#tféﬁgfhpbult&h@f y - poeeasignifichurtnaedding probiamnes.

es an alternative to welding such all oys The
pat ent descri.bes pipes made of a difficult-to- ~
ﬁﬁnerwelldmg pr ocEss aaragwghnsentmr@tarranmmﬁnér clustering
%o%'s'e’f\lg@do?x{%smﬂé-y ﬁﬁh@l@ie@rﬁi/otrh@bddénﬁhases which

port| ons an are then t fas t

denels. ta %h%lﬂd\lﬁlﬁiaﬂéew\ﬁiatk@@USho weF 78 tf[ KBS §iynificant

| :]Bﬁ'i‘la@tﬁé\h g8t abhhi be diffibelti mnaem@veewml tmei alloys are

ée%}é?ﬁn ertg{hgreggtu has Weﬁ&m@@%@ B'il%@?st RBgether can

rth@”relﬁonalrle)swuaahehoest orﬁdhter deisited praperins ©f the alloys in
lf&e @ﬁ‘ég's%f’fth{ah\?/él J?ﬁﬁf 'Ph%? nﬁﬁéh'sofhéf“%dl’ﬁwaﬂﬁjdi%ts may

et asmabient wigbstend: e high WoRGasuTes asdhey are
°§ul§1’éﬁ;t & 8 89 CBMaiPYPdrtihaeraoking fadease t o

the gas tightness of the jointed pipe portion.
The manufacture and installation of such pipes is

tIEPr 44183 7@ 'pr ovddeisea naatternativeohe unehdinghsuatt allays. The

ﬁﬁ?nﬁﬁﬁgﬁﬁ%ﬁw&em e dbzg %ﬁgksﬁéigdlf‘ tBL R \W/%rldtﬁ]atenal to be

cuseti aty awhigdu tpmpeeralkiued which acsebmeermadbemah%xterna”y
L2 PAPRReir end portions and which are then thread-fas-

tened to each other. A disadvantage with such pipes is that the
mechanical stability of the jointed pipe portion is reduced since

- material has to be removed from the pipes when threads are cut

into the pipes. A mechanically weaker structure implies a shorter
life-time of the jointed pipe portion thus increasing labour and
material costs. Furthermore, after joining the components to-
gether the inner and/or outer faces of the jointed pipe portion
have to be sealed to retain the gas tightness of the jointed pipe
portion. The manufacture and installation of such pipes is .

" therefore more complex and time consuming than if the pipes

were welded together. Finally, in order to benefit from the in-
vention disclosed in this patent, existing Welded pipes would
have to be replaced with threaded plpes

SUMMARY OF THE INVENTION

The object of the invention is to provide a simple method of
joining at least two components, euch as tubes or finned tubes,
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SUMVARY OF THE | NVENTI ON The obj ect of the invention
is to provide a sinple nethod of joining at |east two

weewporest s, such as tubes or finned tubes, wheP&I/BEAD6/000055

| east one of the conponents conprises a material that
is difficult to weld, while aéconplishing a joint with

- good nechanical stability which can withstand high

tenperature envi ronments. The object is fulfilled by
a method that conprises the step of welding the

amm@mnbs et bwe @Tdtﬁée:sohméﬁﬁhw lf:?ﬁ%ﬁkb%gat *aﬁatenal
thatis sftricul oL WO, Pwtife aecommlisting 3 goint with good

n‘mlwamialbstaméntymhhychrcanaﬂithstahd higjll teonperatom envi-
F%éﬁ@ﬂthe conponents' surroun dings. The flow or
conposition of any nedium fl owi ng through such -
conmponents being hollow w Il not therefore be altered

"Fﬁe' totgé%%ei% FOFF Sl 5geai ét‘hcfd rt%%tt%amﬁ%g%e&g@f 8tep of

ul at 1 on mai nt aj erature Insi

WA NGt CaTBGIRIAS: TpasTagr (el than dhesmaly insslating
tree dvoht jeirdr G @ dkedlp éaa\tur@theatsltlw dlffmhlltctb weld material

fﬁe'ﬁ‘@ﬁ‘?gﬁﬂééyt?h§?*ﬁ%ﬁmﬁoféﬁiy BT ABect BY tadtmally insu-

jadimg fhemvedd haoihtdroon lkeeatifcam dﬂ"teacdom]dments surroun-

| H[}Yﬁ:‘: mgeﬁéwogrréélﬂpés?tﬁrf d¢ %é'rgl %gp‘i%thImeg through

fPecampenrents keing te! mdmlbnoéhther@‘omgcbeaanaged as it
Rg’é%é's' @hr@@gﬂ”%éeﬁlﬁ‘feé”ﬁ[lbt&lfétngvbﬂﬁgtrmrg@t 'tl’é{liénmsulatlon
EHIBLRETS S denperaiuT Japids JRRIRARE BF T ehmponents
mgide tigesiridation ! b@uithata\saiﬂ b@rwdaam dd@lemﬁtoﬁswm more

e n uc

LiERR. WHIER 555 TRy S8R0 TR RkoRr 404 s Bock of
the wewdn;omrh SEhe msypladfon hay also protect the weld joint
from mechanical or chemical attack.

The inventive method results in a fluid-tight joint structure that is
mechanijcally stable at high temperatures and easy to accom-
plish thus decreasing installation and replacement costs. The
inventive method may be used to install a new system contain-
ing components that are difficult to weld or to improve existing
systems without having to change the material type in such sys-
tems or change the design, such as a furnace design, thereof.

According to an embodiment of the invention said step of ther-
mal insulation comprises an arrangement of a sleeve having
thermal insulating properties to cover said weld joint and the ar-
eas of said components joined by said weld joint closest to said
weld joint. Such a sleeve may efficiently insulate the weld joint
thermally while sub‘stantially reducing the temperature to which
the weld joint is subjected as well as reducing the speed of the
temperature fall when the components are cooled down. Such a
sleeve may be arranged outside said components and/or inside
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mal insulation conprises an arrangenent of a sleeve
having thermal insulating properties to cover said

wowelodojosht and the ar eas of said conponents P@rl&m&o@goooss

said weld joint closest to said weld joint. Such a

sl eeve may efficiently insul afle the wel d j oi nt

thermal ly while substantially reducing the tenperature
to which the weld joint is subjected as well as

reduci ng the speed of the tenperature fall when the

tRepebEndepaneiingoupdrddhve. [Goation dfetive sayurede of the high

et a”%re%@%“&%ihgte@?#@ S RHEEHI9R", Poude 87 B ccord-

tingpl at furdber embicdimert wilthg hventionespid edeprafidhermal

qﬁ%gféjttlbﬂgc??nﬂnfs\érst RET ﬁfgﬁ@é}:ﬁ@htoﬁftgeséweélb'éi)b outside

I nsul at i~on

aﬁra'dnw&wmp'at Tar SHHOLNGing said weld dpitand sgidareas of
ftﬁb e8hiponents f&alphwablm oth@rnwmrmmwmasf thetweld joint

W e ech o, g akerlop of Faigh EPMaBORENIE, dhPfon is suit-

cairlpofmnmsta/mu:eh/vhensme chinpdrentsisarentebesecarnanged in a
: .
IHARRIE el MRS nBRtecem IR SLBstHe] ar

enbodi nrent of the invention, i-n which conponents being

Sa«%:%@mm@ 'tgf‘ﬁ%nbfhélheeai;rﬂ:t%@ﬁﬁehhewofhéOnhﬁehﬁbrmednbywhlch
apranenls aing: Balwoa! daast it ahd, PaohShacHhatehf o be
Jobmed byesaid iwsldi¢oirei, s wohpas duled oareotcerbelgosslaed said

58 7 0 SEBOITEET B PR DGR ol sai

tdleewel insidentsaitt aomcpaentsdqrh@owsrm isRidowelgl foint and

fér?\}ggtﬁl‘?é% ofhY Q';'o‘?ﬁ ?\é’lﬂ%t P&s@ﬁmé' gﬁé‘tw@idt jbent for pro-

g Pnrbsah o ol 8 1§ dorlk S gt to the in- |

reridyof isdidccamiporeents.ractory material, such as ce

According to another embodiment of the invention it is a sleeve
comprising an outer jacket, for instance made of metal or ce-
ramic, at least partly filled with a refractory material, such as ce-
ramic fibre, that is arranged outside said weld joint.

According to another embodiment of the invention it is a sleeve
comprising an inner jacket, made of for example metal or ce-

* ramic, at least partly surrounded with a refractory material, such

as ceramic fibre, that is arranged inside said components. The
jacket may for example be of Kanthal APM, and said refractory
material may for example be ceramic fibre or vacuum-formed
ceramic fibre, such as Fibrothal (available from Kanthal). The

‘refractory material may for instance be Kaewool 1260. Incorpo-

rating a compressible layer of refractory material between the
inner/outer jacket of the sleeve and the outer/inner walls of the
components will allow the sleeve to move more freely with re-
spect to the welded components and any expansion or contrac-



ramc fibre, that is arranged outside said weld joint.
Accordi ng to anot her enbodi nent of the invention it is
W@ 2®ber39es conpri sing an i nner jacket, nade of PEI/SE2006/000055

exanple netal or ce ramc, at |least partly surrounded
with a refractory material, $Such as ceramc fibre,

that is arranged inside said conponents. The jacket

may for exanple be of Kanthal APM and said refractory
mat erial may for exanple be ceramic fibre or

' thﬁ?%’é‘hééH”ﬁ H‘i‘éﬁWa‘P ék;@éﬁméﬁc\ml@%(ﬂ i ag force on the

10

15

20

25

30

35

avai | abl anthal ). The ref ractory
B Vendf e WeldSh anbonsts, rinsiaby olghaing fhelr ser-
\ﬂOB‘HIif@SSI ble | ayer of refractory nmaterial between the -
inner/outer jacket of the sleeve and the outer/inner -
wal | s of the conponents will allow the sleeve to nove

mesm ynaiyt bonsishbeftatsingle aompdnentponentpiusatity of
| S RN Wihieh 8PIEASEAMNCBUPRSLAY, icfigBdjacent to the

F d@iRbAihdhtmay Raredya rf-‘r"&%@ 'Q'ﬁe@? any geemetrical

blrfrne stn éé %ebﬁdtﬂﬁr@%dqﬁbréfcr@sfs Belctigypponent or
a plurality of conponents which at |east partly

surround, or lie adjacent to the weld joint and it may
Anauer@irrg d)esanemenrembodmmejetooétthecmvémmn thetinagsilation

8 kel Biisinad ® 3 fodSP orGERr the ARIGESLEPFonents.

fixedly attached to at |east one of the wel ded

ACEBPYY ? mﬁ?ﬁﬁéﬂ“&rﬁfcé%@ﬁt@tﬁé”‘i@@b@ﬁ[ﬁn gﬁ Whfch said

I nvent| sal nents to be |0l ne

re
JRMPAREBIR Ko B¢ iqied are HRloWy Herbrasdiibas fiegnethod
cOmpriveslithe étebeaﬁbr@nwm‘ tdtelgmmponenioy thie h;omponents

wﬂb"%ﬁ%ﬂ&% B5, BEE AL el P BelSlgitba, (as
compared (o) thathicknesy of tha,rrestgotfosalei(mmhpmm’rd(s)) by
OGRS Aot A MY PSPt 2and attaching the thermal insula-
tion thereto. According to yet a further embodiment of the inven-
tion the method comprises the step of providing the thicker walls :
with load-bearing means, such as one or more load-bearing
shoulders, to support the thermal insulation. Only the end
part(s) of the component(s) .is/are made thicker since the com-

- ponents have to be able to carry their own weight and withstand

bending moments. This means that the area of the weld joint
may be increased so that the load per area to be resisted by the
weld joint is lowered and the weld joint may be strong enough in
spite of the lower mechanical strength thereof as a consequence'
of the difficult-to-weld property of at least one of said compo-
nents. Increasing the thickness of the whole component would
also give rise to higher material costs and adversely affect the
components’ heat transport properties.

According to another embodiment of the invention said material
that is difficult to weld comprises a dispersion-strengthened al-
loy containing in weight-%: C up to 0.08, Si up to 0.7, Cr 10-25,



tion thereto. According to yet a further enbodi nent of
the invention the nethod conprises the step of
w@e@eltiosyy t he thicker walls with | oad- beari ngP@ESERP6/000055
such as one or nore | oad-bearing shoul ders, to support
the thermal insulation. Only t@e end part(s) of the
conponent (-s) is/are made thicker since.the com ponents
have to be able to carry their own wei ght and. .
wi t hst and bendi ng nmonments. Thi's neans that the area of

t i el 0, Mo k. 508y MA qlbeesﬁdbé%hbétFéhﬁndoﬁ‘Srrﬁ’u%{ ly occur-e
P !

he weld joint is lowered

db
‘ thgﬁ%bﬁﬁRﬂﬂﬁgglﬁés beystrong enough in spite of the
| oner mechani cal strength thereof as-a consequen?e ofd
: e .of sai .
B L
5 cﬂ% Rfui s di f!ﬁlglt@ewﬂldeccommu@therKaatMI APM, an iron-
Ccht'errﬁuﬁl-%imnﬁﬁfﬁh)’n IFeTIAN SN peve ed anthal's
ther e dlgrrerﬁ

PR ORI Hatalliay ARMS Gchnplaghupr ABMT ie. a

weindilaonpelCréd alldiys perss @rs Kartivah@&el dutl With added mo-

in weight-% Cup to 0.08, Si up to 0.7
1@%@%"% 10, Mo 1.5-5, Mi up to 0.4, bal ance Fe and
10 normal |y occur ring inpurities. Accordlng to an

ahceordin etc?f@ﬁ’deﬁﬁ%d ehf€of M tiH9R r‘i]I ﬁr balmaterial
céf Regni

t at S ult -to we canpri ses

ﬁPftaF%nwnlqm%cﬁexlweMedy Qiea/ewnmpnent that is

tdaaswghoKzﬁaéyaftoaNéﬁdaBQeﬁ Fevalestdvitial stdiaye§4-Meel, or to a

* SRR e St BN b, Y, B

15 to an enbodi nent of the invention such a naterial that

i Acebfdirfylth 4A é‘ﬁiﬁjogﬁ?(gﬁ? ﬁf?@‘i’nb@nﬁowg%gae&teet\;eaﬁs sup-

I S eas r- or eas¥ as austeni
shart ﬁJeEy §ug@pr Meaps; such as a support ring.

According to a further embodiment the thermal insulation com-

20

prises a refractory material, a ceramic material or refractory fi-

~bre, such as aluminium silicate fibre. According to an embodi-
ment of the invention the thermal insulation consists substan-

tially entirely of a ceramic material or of a refractory fibre.

According to another embodiment of the invention the thermal
insulation comprises a material that is difficult to weld. -

25

According to an embodiment of the invention the method com-

prises the step of taking the temperature, via at least one ther-

30

mocouple for example, at at least one location on or around the

weld joint and/or the insulation. The temperature of any medium
flowing through the welded components or the temperature of
the components can therefore be monitored and the thickness or
type of insulation may be varied in order to achieve and main-

35 tain a desired temperature.



conponent that is difficult to weld. According to an

enbodi nrent of the invention said sleeve is sup ported
wh0s0piss t nmeans, such as a support ring. AcCRCTBEXH0E/@0055
.~ a further enbodlnent the therpal insulation conprises

a refractory material, a cerafic material or

refractory fi bre, such as alumniumsilicate fibre.

According to an enbodi nent "of the invention the

thermal insulation consists substan tially entirely of

‘ ‘WI’F@r g?ﬁfeit ﬁf)‘éé""“ﬁf' glst@hfcﬁfﬁ@éh}ﬂs yaf ltsgé@?/r?Awardlm in a

. | nvent | on v
mefh .%ﬁce?ﬁmﬁg agafef e Rbadiathfs (fe5FTineg above
widlin Aheoattached claimsbodi ment of the invention the

et hod com prises the step of taking the tenperature,
via at |east one thernocouple for exanple, at at | east

5 a'r’melmeﬂnodnomsleeva ageording e aqyopﬁtth@(@mbogh@ents are
0 t 0 n
‘tﬂrou&}%g 4 Eﬁé e BRECH ‘léiﬂgf F)u@“ﬁo{'eé‘kémélk/@\w th corrosive

s _or enper at ur e
ﬁmﬁweﬁ ggh RSEHGre BRPHEATCSDSURD 25t tempera-
tthréghr@fSSOQ)POdmehtghenSdfgbrmmmpd Ibeln/mraehtlmgu furdaces or
chi eye and nmaintain a desired tenperature. The
g}ee%ateﬁf(cr‘ﬁ\r/‘&ﬁ on al so.concerns a sleeve for use-in a
10 <nethod according to any of the enbodi nents descri bed

S?r‘éjdilﬁni §e§té§°®%‘ﬂl %aéﬂ'%an?ﬁgéwi‘qéa@ﬁrééw%e in-

accor odi e re.inten
o@tmta@peaﬂ onp then el )Aengs,ﬂ@@lcy'nthoeowg ﬂ1v% other de-
&hPesaihshi gh tenperature applications, such as
at tenpera tures of 900 C or higher, or for exanple in
- cracking furnaces or heat exchangers. Further

15 BRIEFaDES ERMRTIOb Ot VA EaBEAYVENGL ures of the in
vention appear fromthe follow ng description and the
ot her de

Fig 1. illustrates a thermally insulated weld joint according: :
to an embodiment of the invention, and
20 Fig 2 “illustrates a thermally insulated weld joint according

to another embodiment of the inv’ention.

[t should be noted that the figures are not drawn to scale and
that the size of certain features has been exaggerated for the
25 sake of clarity.

The following description and drawings are not intended to limit

the present invention to the embodiments disclosed. The em-

bodiments disclosed merely exemplifies the principles of the
30 present invention.

DETAILED DESCRIPTION OF THE INVENTION

"Figure 1 illustrates two tubes 1, 2 which have been welded to-
35 gether at their ends. At least one or both of the two tubes 1, 2 is
made of a material that is difficult to weld, such as an iron-
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pendent cl ai ms. BRI EF DESCRI PTI ON OF THE DRAWNG Fig 1
illustrates a thermally insulated weld joint according
wa eooan7wapodi nent of the invention, and Fig 2 PCT/SE2006/000055

illustrates a thermally insulated weld joint according

to anot her enbodi nent of the8 nvention. It should be
noted that the figures are not drawn to scale and that
the size of certain features has been exaggerated for

the sake of clarity. -The follow ng description and

54 S8H NEIFs 56 BB strd fgHRh 68 M dfdridNeTREEsPBId joint 3 pro-
i.nvention t({tf%e mbodi rrentiidls | osed. Thﬁ erp '
Wdeshansubatantialy precise Btomihaucirresiiprities Along the
inhdrhstfrﬁaew_ tofimee_lt}N:cDﬂJub@ETN REDVRESERPpiPEEON &~ coidid oth-
e | tes .

TS ey <stticatioiss iRt TR LM, HiEdidy AW through
ive titlb@sof the two tubes 1, 2 is nmade of a materi al -
that is difficult to weld, such as an ironbased

di spersi on-sirengthened material . The weld, joint ro :
Thacsibes tbsPadoax bg beating pipes ek ﬁugh-témperaﬁu?e proc-

é’tzs% epiﬂi@s izuseﬁh ajrpngilt héfi?@mfés,lsédﬁ?ﬁﬁéap_f dl’ﬂepéWQJchlemicaI
U S , ose fesence ,cou erw S verse

RIS, Roler Senaralinn REnts 1R mpKind RiaNtROF ndclear
potves. ingtallaibmss for2examplee Ahoiugh theetubes 1, 2, in this

e s L L
;?n%ﬁabiﬂ‘aili@gsofﬂféﬁéﬁ@%'.e- Althgﬁugﬂ t he tuges 1, 2, in

s exanple are of the sane dianmeter the inventive
joining nmethod may be used to join tubes of different

Thansi&lds janst t3ibgadhare area around the weld joint is sur-
rounded by an external thermally insulating sleeve 4 which is
held in place around the weld joint 3 by any'conventional
method. The sleeve 4 consists of either a single part, such as a
cylindrical tube that completely surrounds the weld joint and
which is moved over the weld joint 3 after welding or a plurality
of parts, such as two halves of a cylindrical tube that are fas-
tened around the weld joint 3 after welding. .

The sleeve 4 shields the weld joint 3 from heat H that would
otherwise increase the temperature of the tubes 1, 2, in the vi-
cinity of the weld joint. The sleeve 4 comprises a metal or ce-
ramic outer jacket 5 filled with a light-weight ceramic fibre 6.
The outer jacket 5 better withstands any vibrations or corrosive
gas flows which may occur in the environment surrounding the
welded components 1, 2 and subsequently effect the weld joint
3. It has been found that the temperature of a weld joint can be
decreased by at least about 50-100°C and up to about 150°C as
compared to an un-insulated weld joint subjected to a tempera-
ture of about 1 110°C. The temperature of the weld joint was in
fact reduced by about 90°C when in such a case one of the
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ing a plurality of branches. The weld joint 3 and the
area around the weld joint is sur rounded by an

weztenrabs t hernal Iy insul ating sl eeve 4 whi ch PGI/BEd006/000055

in place around the weld joint 3 by any -conventional
met hod. ‘The sleeve 4 consistPof either a single part,

~such as a cylindrical tube that conpletely surrounds

the weld joint and which is noved over the weld joint
3 after welding or a pl urallty of parts, such as two

| e n
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ot B% E/J?ﬁf@@fe&%%@stﬁwgt Fé&mﬁ 'H fl?é %terlor of

|ca oW two alr e
rqorqurten@ hararmmngnamsm@veuée@sa et%mponents

om heat H t hat woul d ot herw se

| ﬁﬂdéoVb‘?r fthbo\nﬁéid\'\ﬁlmcbrﬁ)d Wiedesl off tHe td”dmlpefné\ntd glosest

i RERHAH SRy 1 SR B G MG GUBBY IS ANPAY Jecket ©,

arh@elt@géer@xarﬂpmeméwdoperemmac owhich is at least partly

surrounded with a refractory material 10, such as ceramic fibre.
This figure is only used for illustrating the arrangement of an in-
ner sleeve inside components for protecting a weld joint against
heat coming from the interior of the components, and that it is
possible to arrange a thermally insulating sleeve outside and/or
inside said components while bridging the weld joint.

‘The invention is of course ndt in any way restricted to the em-

bodiments thereof described above, but many possibilities to
modifications thereof would be apparent to a man with ordinary

- skill in the art without departing from the basic idea of the in-

vention as defined in the appended claims.

It would for example be possible to provide a thermally insula-
ting sleeve according to the invention with at least one air gap
to decrease its thermal conductivity and thereby further insulate
the area around a weld joint. Such an air gap in the sleeve
would furthermore reduce the weight of the sleeve. Alternatively,



the weld joint discussed above. The outer sleeve 4 may
be fixedly attached to the tubes by utilizing the

wao bioskeossval s 7 to pre vent displacenent of tPCESE2006/000055
sl eeve with respect to the tyhes trans versely to the
‘weld joint 3. It is here sho how the weld joint 3
~may al so be protected against heat conming fromthe
interior of the conponents by arranging a sleeve 8
i nside the conponents for covering the weld joint and
1 easr ofjaphemegnppaegrovitiesieshetwekbhe thid dsjeeve. and the
Thi s sleevef8 conprise an i nner jacket 9 , made of
ngpaﬁﬂ)qse %ﬁ% sc?rmn%epﬁﬁpg,se\nhi ch is at least partly
surrounded with a refractory material 10, such as
ceramc fibre. This figure is only used for
illustrating the arrangenent of an inner sleeve inside
conmponents for protecting a weld joint against heat
coming fromthe interior of the conponents, and that
it is possible to arrange a thermally insul ating
sl eeve outside and/or inside said conponents while
bridging the weld joint. The invention is of course
not in any way restricted to the em bodi nents .t hereof
descri bed above, but many possibilities to
nodi fi cations thereof would be apparent to a man with
ordinary skill in the art w thout departing fromthe
basic-idea of the in vention as defined in the
appended clains. It would for exanple be possible to
provide a thermally insula ting sleeve according to
the invention with at |east one air gap to decrease
_its thermal conductivity and thereby further insulate
the area around a weld joint. Such an air gap in the
sl eeve would furthernore reduce the weight of the
sl eeve. Alternatively,an air gap may be provi ded
bet ween the sl eeve and the conponents for the sane
pur pose. CLAIM5S 1. A nethod ‘of joining at |east two
conponents ( 1,2), such as '



tubes, where at |east one of the conponents ( 1,2)
conprises, or is made of, a material which is

walpdobioresg to wel d, characterized in that it cCPOPSEXeE000055

a step of welding the conponents together and then a
step of thermally insulatin@'ﬁhe,meld joint (3). 2. A
met hod according to claim1, characterized in that
said step of thermal insulation conprises an
arrangenment of a sleeve (4, 8) having therma

,X‘nga“hgting properties to cover said weld joint (3) and
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© whi § S 1, 2) being hollow at | t
ﬂ’fb%?ﬁgj\gﬁt (tcg ) g at least in the

he areas of said conponents ( 1, 2) joined by said
weld joint closest to said weld joint. 3 . A nethod

1 2CCAr fidthdd ofl iRl athrsast ewozedmponkats sl @)stsaich as

cai WirowhEly B BB, °GE B G RERLs °1.2) com-

 surprisedi; ngr ssi thaee dof,oanmatedialaihishess diffichlt to weld,

(0] { = i1,.di : h N | i

or CRETARsF o, 7, U, B SOTRAfea o wi g e
conpomposenis togatbeRanddbaniengier ofl thaimally Bisylating
regl ons be joined by said weld joint, such

as tubes, are to be joined, characterized in that said

25t ep efetied mabcordivicattooolaiom by icdaracterizach éneinat said

CouBIERSL I el Thab e, SahpASBE e afisment of 2

conpleeves(4) @ebavingtthemmaal insukatingr psPe@rtesyto cover

- thegamy BRI BIHOT30Taldaneekdebsl BF suithcompenints (1, 2)

“rnterior “of CO, ts. .b. et hod.
o’ ininan By SRid deelst 1004 oRSERALO; saId wedl WaipE”( 4 "

conprising an outer jacket (5), for instance nade

3. A method according to claim 2, characterized in that said

step of thermal insulation comprises an arrangement of a
said sleeve (4) outside said weld joint (3) for surrounding
‘said weld joint and said areas of the components (1, 2) for
proViding'thermaI insulation of the weld joint with respect to
the exterior of said components.

4. A method according to claim 2 or 3, in which components

(1, 2) being hollow at least in the regions thereof to be
joined by said weld joint, such as tubes, are to be joined,
characterized in that said step of thermal insulation com-
prises an arrangement of a said sleeve (8) inside said com-
ponents for covering said weld joint (3) and said areas of
the components closest to the weld joint for providing ther-
mal insulation of the weld joint with respect to the interior of
said components.

5. A method according to claim 3, characterized in that it is a
sleeve (4) comprising an outer jacket (5), for instance made
of metal or ceramic, at least partly filled with a refractory
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of nmetal or ceramc, at least partly filled with a
refractorymaterial (6), such as ceramc fibre, that is

waerangeas out side said weld joint (3). 6 . A neCTRER006/000055

according to claim4, characterized in that it is a

sl eeve (8) conprising an i nnd jacket (9), made of for
ex anple netal or ceramc, at |least partly surrounded
with a refractory material (10), such as ceram c
fibre, that is ar ranged inside said conponents. 7 . A
et hadtedapre)nsuch asycerapisi fibré; hatheraaieigedbutside
in that, it,i,s aﬁ gve provi ded with at least one air .

gap .St%gtwﬁéddpll% k;% to cover said weld joint. 8. - A

nmet hod according to any of clains 2-7, characterized

1 Hohebibil SLESHA 1ol W "ChlaBkbPRIEd oyt tis 2
el Gleever (8).comprising adtdnaengjadkehy9ds ropde of for ex-
Pr eGRAPIG flctallPor Idbrdifd, 84 RATRRMEY Surrdunded With a

be j ol are holl o h as tubes, char.acterized in.

P hareftaciony, meerab (D3, Sich8svearagia: PsgsNettais ar-
of tra@ skl saidlcoRponents.hi cker walls (7) at

the end(s) that is/are to be welded as conpared to the

t hi ckness of the rest of said conponent(s) and at )

T.acth mgethedt hecoatingsta anyoftclaints 2-40. chanactedized in
acc [ .04 Cl @i , t &fid ' | tyi i

comPrial ippa s EeVEpreNauRe Wiltr R Iqust Bne i gam that is
wi t lanrangesk 50 GV eRaAsd wakthjaihtone or nore ,
| oad- beari ng shoul ders, to support the thernal

- & ansthot hechriiny Jou Sy Bhctisui Z1ecofaraptecized in

supihet eshiol stepper (4,m83ris, fixedy asttachegbtotat legsidne of
A ML 8185 bRt (3, SV dthed By RiRe SrbRE bl -

9. A method according to any of the preceding claims, in which
said components (1, 2) to be joined are hollow, such as
tubes, characterized in that it comprises the step of pro-
viding at least one of the components (1, 2) with thicker
walls (7) at the end(s) that is/are to be welded as compared
to the thickness of the rest of said component(s) and at-
taching the thermal insulation thereto. ‘

10. A method according to claim 9, characterized in that it
comprises the step of providing the thicker walls (7) with
load-bearing means, such as one or more load-bearing
shoulders, to support the thermal insulation (4).

11. A method according to any of claims 2-7, characterized in
that said sleeve (4) is supported by support means, such as
a support ring.



terized in that said thermal insulation (4, 8)
conprises a refractory material or a ceramc material.
wa 2006/73¥88 hod according to claim 12, charact er PZESEING6/000055

that said thermal insulatioon (4, 8) conprises

refractory fibre, such as al d%i niumsilicate fibre.

14. A nmethod according to any of the preceding clains,
characterized in that said material that is difficult

to weld conpri ses a dispersion-strengthened all oy

1091.8 A membalté@%ogmn%tam g?r% df&h‘@ib@ége?ﬁngCbl@‘?gis%'wﬁhai‘ac-
: i up. . - AL 1- - .

o terided b hét"satd hsrdianinstiatap, (f, 87 Combtises a
i mpuefriaiciery Ihatérigl @ava deramie materiakt hod according
to any of claim2 and clains 3-1 4 dependent upon

claim?2, characterized in that it conprises a .
5  1%f Aasiethodedcerrding ta elaiamil@, neberasterized in that said
sle i ' t lgnd £8J fi i
an el HSLILReR T8, By caRtEncherrdgattury s fih as

.- e
chaf BWWQ%S“,’F’Q%&BF?“COWH ses refractory fibre,

such as aluminiumsilicate fi b][e. I 17. A sl gevle for use

. > . . 4.1

14" B Fietlffe SEORHR8 18 Y ol h8 BFLEAMY GiadinS, Charac-
10 comperized dn thatsajdanate(Bl, thatr isexkiffic !t imdeveld compri-

met g0 %‘?%g@'rﬁor?fst}@ﬁ@fh@ﬁéﬂl )éllfo'\) SRERYL &n alloy con-

refractory. .
taining in weight-%:

e Cupto0.08
Siupto 0.7
Cr 10-25

o Al 1-10

e Mo 1.5-5
Mn up to 0.4

15

20
balance Fe and normally occurring impurities.

15. A sleeve for use in a method according to any of claim 2
, and claims 3-14 dependent upon claim 2, characterized in
25 - that it comprises a refractdry material or a ceramic material.

16. A sleeve for use in a method according to any of claim 2
and claims 3-14 dependent upon claim 2, characterized in
that it comprises refractory fibre, such as aluminium silicate

30 fibre. '

17. A sleeve for use in a method according to any of claim 3
and claims 4-14: dependent upon claim 3, characterized in
that it comprises an outer jacket (5), for example made of

35 metal or ceramic, at least partly filled with a refractory ma-
terial (6), such as ceramic fibre.
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terial (6), such as ceramc fibre.18. A sleeve for use
in a method according to any of claim4 and cl ai ns

wG24d/0tpendent upon claim 2, characterized i nPCTYSE2006/000055
.conprises an inner jacket (9), for exanple nmade of '

netal or ceramc, at |east parHy surrounded wth a

‘refrac tory material (10), such as ceramc fibre. 19.

A sl eeve for use in a nethod according to any of claim
2 and cl ai s 3-14 dependent upon claim 2,
characterized in that it ‘is provided with at | east one

' f a. hod di . f . '
18, o5ie R Beelif4 BRAREE SR Shyeof claim
15- 12nd claimsiS-d 4c degpiandent a:pmlhgd:iai?rmzarahmacterized in

| iseafsi t: f :
P oharat feonipfSed®an inklR aticeh Sho bl (o ximple made of
cl ai f@etah procesagise at deast pagly sunrpwidedawith a refrac-

15- 1 ®rinmertaciding O)yrsipsieasPEehgaticenshanger s.

19. A sleeve for use in a method according to any of claim 2
and claims 3-14 dependent upon claim 2, characterized in
that it is provided with at least one air gap.

20. Use of a method according to any of claims 1-14 or a sleeve

~ according to any of claims 15-19 in corrosive conditions or

high temperature applications, such as at temperatures of
900°C or higher.

| 21. Use of a method according to any of claims 1-14 or a sleeve

according to any of claims 15-19 in cracking furnaces or
heat exchangers.



