WO 2006/ 075958 PCT/ SE2006/ 000055 A method and a sl eeve for joining two
conponents. TECHNI CAL FI ELD 10 The present invention concerns a nethod of
joining at |east two conponents, such as tubes, where at |east one of

t he conpo- wioebc7SBgPri ses, or is made of, a materi al E8§§IS difficult
to weld. The' expression "material that is difficult t F200/ 4% s

materials that at |east partly |lose their nechanical properties or 15
corrosion resi stance when wel ded, such as di spersion-strength- ened

al | oys. BACKGROUND AND PRI OR ART 20 Interrupting the operation of a |large
chemcal facility involves a significant drop in productivity and | oss
of revenues for every hour the facility is out of service. Several
routi ne mai ntenance operations require shutting down major portions of a
facility until all work is conpleted. One such operation is the

repl acenent of 25 cracking furnace tubes used in the production of

et hyl ene.. The tubes used for furnace applications, such as steam crack-
ers, have typi chlmesked pa¢ a shgrveafarr ésining tthe doapgened. 900- 1200C, they
can be up to about 20m | ong and are consequently 30 qui.te heavy, and they
usual |y transport corrosive or carbon- containing nmedia. The tubes are
mai nly heated by radiation and convection fromthe outside however the
tenperature of conpo- nents passing through the tubes nmay al so contribute
to heatingT EHHNIGIAs FlEdt he inside. To withstand such high service tem
35 peratures, high loads and corrosive or carbonising environ- nents, a

nunber reS|s ant al.l oys, such as di ersion WD 2006/ 075958
PCT/ S@égofsﬁlggogg%s%n mvenhonyconcerns a metHod of joining at (east two

components, such as tubes, where at least one of the compo-

nents comprises, or is made of, a material that is difficult to

weld. The expression “material that is difficult to weld” means

~ materials that at least partly lose their mechanical properties or

15 corrosion resistance when welded, such as dispersion-strength-
ened alloys. |

BACKGROUND AND PRIOR ART

20 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

25 cracking furnace tubes used in the production of ethyle‘ne.

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
30 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-

35 peratures, high loads and corrosive or carbonising environ-
ments, a number of heat resistant alloys, such as dispersion-
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strengt hened al l oys, are used. These alloys are specifically formulated
to have the desired properties, such as good creep strength, but they
pose significant welding problens. 5 The wel ding process can give rise to
rearrangenag%m%@g Eéering or coarsening of carbide-, nitride- and/or

oxi de phases,” whi'ch- | eads to a significant weakeni ng JICT{I¥a004@E98455 oi nt .
A significant joint strength can be difficult to achieve when the. alloys
are used at high tenperatures. Wl ding such alloys together can 10
therefore result in loss of the desired properties of the alloys in the
area of the weld joint. This neans that such weld joints may not be able
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, subjected to in certain parts of a cracking furnace.

15 EP 1418376,providés an alternative to welding such alloys. The
patent describes pipes made of a difficult-to-weld material to be
used at a high temperature which are internally and externally
threaded at their end portions and which are then thread-fas-
tened to each other. A disadvéntage with such pipes is that the

20 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-

25 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-

30 vention disclosed in this patent, existing welded pipes would
have to be replaced with threaded pipes. '

SUMMARY OF THE INVENTION

35 The object of the invention is to provide a simple method of
joining at least two components, such as tubes or finned tubes,



SUMMARY CF THE | NVENTI ON 35 The object of the invention is to provide a
sinple method of joining at | east two conponents, such as tubes or
finned tubes, WO 2006/ 075958 PCT/ SE2006/ 000055 3 wherein at |east one of
the conponents conprises a material that is difficult to weld, while
acconpl i sSAYRF'YPEBnt with good mechanical stability RATERLHUHOt hst and
hi gh tenperature envi- ronnments. 5 The pbject is fulfilled by a nethod
that conprises the step of welding the conponents together and then
thermally insulating the weld joint. The tenperature that the
difficult-to-weld material 1is subjected to at the weld joint is

decr eased b‘X, thermaltl é‘?i nsu. 10 Ifatti ng the wel dtlsjt oint fromheat fromthe
conponent s' bR A Ayt Ong Lt thg, S MRARRILS COMBFISRS, aR@IRRAl owi ng
through sutttatcsndifféould teeiweldolhile widdomptishirey ed ojotnbewitht goed as it
passes thro LI AL : : ' j.an .
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t he insul atTQﬂme@ést hat said parts are cool ed down nore slowy, which
consequéntly reduces the risk of thermal shock of the weld joint. The

I nsul ation FOotect L he d jQin f rom nechani c or, chem cal
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change 1ithe adirey ithle weldd joinduironsyiseat from the components’ surroun-

~dings. The flow or composition of any medium flowing through

such components being hollow will not therefore be altered as it

passes through the joint structure. Furthermore, the insulation

maintains the temperature inside the parts of the components

15 inside the insulation, so that said parts are cooled down more

slowly, which consequently reduces the risk of thermal shock of

the weld joint. The insulation may also protect the weld joint

from mechanical or chemical attack.

20 The inventive method results in a fluid-tight joint structure that is
mechanically 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

25 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
30 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 substantially reducing the temperature to which
the weld joint is subjected as well as reducing the speed of the
35 temperature fall when the components are cooled down. Such a
sleeve may be arranged outside said components and/or inside



tenms or change the design, such as a furnace design, thereof. According

to an enbodi nent of the invention said step of ther- nal
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conprises an arrangenent of a sleeve having 30 thermal insulating
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components being hollow at least in the regions thereof to be
joined by said weld joint, such as tubes, are to be joined, said
step of thermal insulation comprises an arrangement of a said
sleeve inside said components for covering said weld joint and
said areas of the components closest to the weld joint for pro-

viding thermal insulation of the weld joint with respect to the in-

terior of said components.

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-



terior of said conponents. 20 According to another enbodi nent of the

i nvention it is a sleeve conprising an outer jacket, for instance made
of netal or ce- ramc, at least partly filled with a refractory materi al,
such as ce: ] i bre, that is arranged outside said weld joint. 25
Accor di ng%’f%a‘g%fsﬁgesr embodi nent of the invention It isPST’§F€J8?/‘§’°°55
conprising an inner jacket, made of fog exanple netal or ce- ramc, at

| east partly surrounded with a refractory material,. such as ceramc -
fibre, that is arranged inside said conmponents. The jacket may for
exanpl e be of Kanthal APM and said refractory 30 material may for -
exanpl e be ,ceramc fihre or vacuumforped ceranic fibre, such a
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According to a further embodiment of the invention in which said
components to be joined are hollow, such as tubes, the method
16 comprises the step of providing at least one of the components
with thicker walls at the end(s) that is/are to be welded, (as
compared to the thickness of the rest of said component(s)) by
forging or turning for example, and attaching the thermal insula-
tion thereto. According to yet a further embodiment of the inven-
20 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
25 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-
30 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
35 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,



conponents to be joined are hollow, such as tubes, the method 15
conprises the step of providing at | east one of the conponents wth
thicker walls at the end(s) that is/are to be welded, (as conpared to

t he thickq f e rest of said conponent(s)) by fo}gi ni ng
for exanpwgfﬁﬁﬁﬁwggtaching the thermal insula- tion thé?g op&%gggéding to
yet a further enbodi ment of the inven 2G¢tion the nmethod conprises the
step of providing the thicker walls wth | oad-bearing nmeans, such as one
or nore |oad-bearing shoulders, to support the thermal insulation. Only
the end part(s) of the conponent(s) is/are made thicker since the com

ponents have ; | eqt i hei wei ght_and withstand 25
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PCT/ SE2006/ 0&%%% Al 1-10, Mo 1.5-5, M up to 0.4, balance Fe and
normal ly occdr-"Ting inpurities. According to an alternative enbodi nent
of the i%vention said 5 material that is difficult to weld conprises

Kant hal APM AgBorditigy tehapMewibalitibt WF tFeCiVantbho¥uenvel eRgeEddr ough

Kanthal * s “that is difficult to weld may be welded to a component that is
easier or easy to weld, such as austenitic stainless steel, or to a
component that is difficult to weld.

15 '

,'According to an embodiment of the invention said sleeve is sup-
ported by support means, 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.

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

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.



Advanced Powder Metal lurgy (APM technology, or APMI i.e. a simlar
FeCr Al all oy base as Kant hal APM but wi th added nb- | ybdenum . 10
According to an enbodi ment of the invention such a material that is
difficult y be welded to a conponent that is easier or easy to
vel d, suchtwg)swg%ﬁ@tsgeggitic stainless steel, or to a conmpBnEMR2EH4eS5s
difficult to weld. 15 According to an enpodi ment of the invention said
sl eeve is sup- ported by support means, such as a support ring. According
to a further enbodi nent the thermal insulation com 20 prises a
refractory material, a ceramc material or refractory fi- bre, such as

al um ni um siJr'hcate fibre, Acc€rdi [1?2 to_an _enbodi - qent of, the invention
the thermal #ASuIPESERNt HMeRYQNS RSP ARONCELNFy 3o PPNy fOf HSEerAnfc
mat eri al or ofethodeficeording ftobaay. o3hacemhbib dignentsrde beribedbabiovent of
the inventi Oanﬂhﬁ Wé?@c&‘néd‘%‘l’é‘i"i‘ﬁépn conprises a material that Is

difficult to wel According to an enbodi nent of the invention the
met hod com prises the step of taking the tenperature, via at |east one
ther 30 Mocoliheemfethoexanyleevetaatotdiagt toasy of dhieosniivo dimenesirtet he

e noe . . m aret ]
Uhr ough ¢ he APAHSH. Sok A38s PbbpioyiHify, BTRCHBE exeflisipRl TH cditasial id
t her ef or e beCaBditiafie@rdngh temperakiies applicatipns,csuchag atitempesa-be

varied in orgfestef WU°€’%raﬁ‘@7H@i or for éRbMpledes cFa8kirRPeFRAGES or VO
2006/ 075958 CTf SE2%06/ 000055 The present 'invention al'so concerns a
sl eeve for ulgat fxghangers. ' :

10 ‘ ‘ ,
Further advantages as well as advantageous features of the in-
vention appear from the following description and the other de-

pendent claims. | ‘
15 BRIEF DESCRIPTiON OF THE DRAWING

Fig 1. illustrates ‘a thermally insulated weld joint according-
to an embodiment of the invention, and

200 Fig2 ‘illustrates a thermally insulated weld joint according
to another embodiment of the invention,

It 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-



met hod according to any of the enbodi ments descri bed above and in the
attached clains. 5 The nethod or sleeve according to any of the

enbodi ments are intended for use particularly, but not exclusively in
corrosive Wﬁg@% %éggs or high tenperature applications, such as at

|
tenpera- tu 4} 0C or higher, or for exanple in crd&¥3 P UM8Hces or

heat exchangers. 10 Further advantages g@as wel | as. advantageous features
of the in- vention appear fromthe follow ng description and the ot her
de- pendent clains. 15 BRI EF DESCRI PTION OF THE DRAWNG Fig | illustrates
athermally Insulated weld joint according to an enbodi nent of the
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description a W ngs ar dedto ' "es
to the enboBWiS® §Qﬁ%g?6\éeﬂf.fe%éh%rﬂ0\ﬁo@f aByt Medisen olewingrthrough
exenpl i f§ estheheulpesnci pl es of the 30 present invention. DETAILED .
DESCRI PTI ON' OF THE I NVENTION Figure 1 illustrates two tubes 1, 2 which
have been wel ded to- 35 gether at. their ends. At |east one or both of the
two tubes 1Thg fupesrdde? omay ke beading ipipes ordhighdemperaturedprasch as

an iron VO ge86pfi&dS8sBET/iREYIOGFNEIRSS 8 chemical- or petrochemical
plants, power generation plants, steelmaking plants or nuclear
10 power installations for example. Although the tubes 1, 2, in this
- example are of the same diameter the inventive joining method
may be used to join tubes of different diameters and tubes hav-
ing a plurality of branches. |

15 The weld joint 3 and the 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

20 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

25 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

30 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

35 fact reduced by about 90°C when in such a case one of the



based di spersion-strengthened material. The weld joint 3 pro- vides a
substantially precise fit without irregularities along the inner
surfaces of the two tubes 1, 2, whose presence could oth- erw se
adversely flow of any nmediumflowi ng through 5 the tubes. The
tubes 1, Zwéngoﬁé/(gégﬁeati ng pi pes or high-tenperature pricl/SE28E/H5es used
in oil refineries, chemcal- or petrochgnm cal plants, power generation
pl ants, steelmaking plants or nuclear 10 power installations for exanple.
Al though the tubes 1, 2, in this exanple are of the sane dianeter the

i nventive joining nethod may be used to join tubes of different

di aneters and tubes hav;, ing.a plurality of branghes.,15 The weld joint 3
and the ar e&oéPBgﬁﬁnltﬁe(t\HQe%)j It qafjsas\éﬂaterrlﬁﬂn@é&'odw 2o veld dal the
thermal | y i dermadi KardhabvdPM.which is- held in place around the weld
joint 3 by any conventional nethod. The sleeve 4 consists of either a
single part,_such as a cylindrical tube that conpletely surrounds- the
vel d joi nt drig. 20ill4steates sehesaaticatlythewviyva tubies 13 Zifarerjoinediby or a

Pao “Lengd o ad foine B I[oF Hete,ShuR, Pioyp (A WiEkscae bt Jhds o
the weld j o HhErESk 18 h e uEIded HroVigenvithcticker walls; 7 CSemparei. fo

t enper at ur e the thieknesesofithe reist afhthestubesnpifoy eofampée vy dojgingt or The
sl eeve 4 co i3S iar - ' | iy i.Lh

| i ght - wei gh{ﬂ"(c:r‘(lalrﬁ mrgsgﬁtrfée Ig. tﬁﬁr?ed\g%ﬂ%rg%agie% 6}gb\géert f%éamt)?ﬂs%’pgtﬁqg?any
vi brations dRecWRIddpiRt dincussefhabpienThey odéer sleavend @ay benfint
surroungi)ng ddip Stbavkbdetd thortoney by lutiRziagdtise thskenialie7 & prebe

vel 8 .01 g AigHAc BT 81l oyl TREPELT, fla JulBLubRED! oo
versely to the weld joint 3. it is here shown how the weld joint 3
‘may also be protected against heat coming from the interior of
the components by arranging a sleeve 8 inside the components

15 for covering the weld joint and areas of the components closest
~ to the weld joint. This sleeve 8 may comprise an inner jacket'9,
made of for example metal or ceramic, which 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-
20 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.

25 The invention is of course not 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.

30 ,

[t 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
35 would furthermore reduce the weight of the sleeve. Alternatively,



conpared to an un-insulated weld joint subjected to a tenpera- ture of
about 1 110C. The tenperature of the weld joint was in 35 fact reduced by
about 90C when in such a case one of the WD 2006/ 075958 PCT/ SE2006/ 000055

9 conponent t was of a material difficult to weld. jn.th f orm of
Kant hal Aﬁwﬁ zéP/g%gé’)i | lustrates schematically how two tpggégzof?/&?"%re

joined by 5 a weld joint 3. It is hergpgshown how the tubes are at the
ends thereof to be welded provided with thicker walls 7 conpared to the
t hi ckness of the rest of the tubes, for exanple by forging or turning
resulting i'n the advantages of a | ower |oad per area of the weld joint

di scussed v The out e | ee Y fix 1 dl ac, t he.

t ubes by uﬁﬁ)i §’rng§]$Re%§&c%eer é}g‘?‘ﬁgg? tlggw%énvgné ﬁ?%ﬁ’?ee%‘iﬁt E@? this
sl eeve wi t lcamppaentsdoribe same puspeseversely to the weld joint 3. It
is here shown how the weld joint 3 may also be protected agai nst heat
comng fromthe interior of -the conponents by arranging a sl eeve 8

i nside the conmponents 15 for covering the weld joint and areas of the
conponents closest to the weld joint. This sleeve 8 may conprise an
inner jacket 9, nmde of for exanple netal or ceramc, which is at |east
partly surrounded with a refractory material 10, such as ceramc fibre.
This figure is only used for illustrating the arrangenent of an in 20 ner
sl eeve inside conponents for protecting a weld joint against heat coning
fromthe interior of the conponents, and that it is possible to arrange
a thermally insulating sleeve outside and/or inside said conponents
while bridging the weld joint. 25 The invention, is of course not in any
way restricted to the em bodi ments thereof described above, but many
possibilities to:



nodi fications thereof would be apparent to a man with ordinary skill in
the art without departing fromthe basic idea of the in- vention as
defined in the appended clainms. 30 It would for exanple 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
sl eeve 35 would furthernore reduce the wei ght of the sleeve.

Al ternativel WO 2006/ 075958 PCT/ SE2006/ 000055 10 an air gap may be
providedgﬂéﬂﬁéen t he sl eeve and the conponents for the same purpose. 11
CLAIMS 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 nade

of, a materialq V‘ﬂdﬁ?%h:og tJBrhr?gULa déa%t‘t‘ﬁé?:gg@?ﬁ'éﬁ EVQ)Z%Q:ch“asUB’é sai d

mat erial that Is f) ﬁo r'si on-. st renqt hened
all oy such as an ‘3( d§est gy of AhGefyRPOBENt S £eMBriggs. ogjisyp to
0.7 Cr 10-25 Alh’laidelﬁ)f a Mmterigl ghidhhispddlcut balveeide charackerizednal | y

occurring i npuritinggsa@fhatdidl thht %OWCUE% v@el&tc%ihﬁ?fse‘é’eé sk rs -

chlrrﬁgn(eg; S. togeth rreng ﬂeneg alloffil1 sucﬁ as an aqoy con@lnmg mu\lNg“ltghpg the weld

C upto 0.08
Si up to 0.7
Cr 10-25

Al 1-10

Mo 1.5-5

e Mnupto 0.4

balance Fe and normally occurring impurities; and

that it comprises a step of welding the components together and
then a step of thermally insulating the weld joint (3) ;

wherein the step of thermal insulation comprises an arrangement
of a sleeve (4, 8) having thermal insulating properties to cover said
weld joint (3) and the areas of said components (1, 2) joined by said
weld joint closest to said weld joint.

2. A method according to claim 1, 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 thermal insulation of the
weld joint with respect to the exterior of said components.

3. A method according to claim 1 or 2, in which components (1,2)
being hollow at least in the regions thereof to be joined by said



wherein the step of thermal insulation conprises an arrangenent of a

sl eeve (4, 8) having thermal insulating properties to cover said weld
joint (3) and the areas of said conponents (1, 2) joined by said weld
joint closest to said weld joint. 2. A method according to claim1,
characterized in that said step of thermal insulation conprises an
arrangenent of a said sleeve (4) outlgide said weld joint (3) for
surrounding said weld joint and said areas of the conmponents (1, 2) for
providing thermal insulation of the weld joint with respect to the
exterior of sauweubmwohewuﬁlastuAeaeaﬁbdodntuwueﬁgchennnanaed|@ﬂhat in

be | oi nod by sart1seb, gt flefelodict sofPibes bnifeddthe o A3a °°

characterized i Qle'ehet(B) SﬁSldesﬁa&pcOrhpbhehfﬁaforl coudrinig eaidc Wt jGias (3N

arr angenent of a aal d slee I nsi de sai d conponents for covering
said weld joint ap )Sa'gnﬁre@zﬁ Gf éh%a%O’BPO@?@Sc@ﬁﬁﬁﬁte sthEI W§l§’sﬂ°'f‘b fohe wel d
Joint for - provhaividingeial iifutbabd P HE WBR Y& .m Msplick ol figpect to
the interior o sal corrponents 4. A metho alm

characterized i mtefertofisaid sorapeherdse (4) corrprl 5| ng an outer | acket (5),
for instance nmade of netal or ceramc, at least partly filled with a
refractory material (6), such as ceramc fibre, that is arranged outside

sai d wel d j oigtA (Wotho8-acbortid €5l crRffiop e haralcferfzedl iMtifat iCf3od alRefei(ed in
that it is a sleeve (8) conprisi ng an inner jacket (9), nade of for

exanpl e netal 6PMPERAMan ower jasket (Spaet inptange moadriemataloraceramicy act ory

mat eri al (10) i s
conponents. iyg}j\s{@c??ﬁ%cor |V$n|{gtp?§eefartﬁg?&r¥ r@a%{r% @? rLar acfaerl zed in
that it is a sfibpy ethait ¢ iadiech geid butstidé sasd wale jaint (g)ap that is arranged

5. A method according to claim 3, characterized in thatitis a
sleeve (8) comprising an inner jacket (9), made of for example
metal or ceramic, at least partly surrounded with a
.refractory material (10), such as ceramic fibre, that is ar-
ranged inside said components.

6. A method according to any of claims 1-3, characterized in that
it is a sleeve provided with at least one air gap that is arranged
to cover said weld joint.

7. A method according to any of claims 7-6, characterized in that said
sleeve (4, 8) is fixedly attached to at least one of said
components (1, 2) joined by the weld joint.

8. 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 providing
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 components) and attaching the
thermal insulation thereto.

9. A method according to claim 8, characterized in that it



to cover said weld joint. 7. A nmethod according to any of clains 1-6,
characterized in that said sleeve (4, 8) is fixedly attached to at |east
one of said conponents (1, 2) joined by the weld joint. 8. A nethod
according to any of the preceding clains, in which said conponents (1,

2) to be joined are hollow, such as tubes, characterized in that it
conprises the step of providing at ll@ast one of the conmponents (1, 2)
with thicker walls (7) at the end(s) that is/are to be wel ded as
conpared to the thickness of the rest of said components) and attaching
the thermal insomprises thbestepoof Providingt thedthdckeorwaks (V9 withalioads,
characteri zed | Behhfh hbahd sHRRRIL 368 bPfotbalbRAANGUMMIAOR, L hi cker
walls (7) with [oad- beahlng neggs,tﬁgc q$ one or nore”l oad-bearing
shoul ders, to HPHBPPTHIRE NREPARRINSWRLPM{4)on (4). 10. A method according
to any of clainms 1-6, characterized in that said sleeve (4) is supported

by support megnsa %Bd%écﬂgrﬁg%’%h ofﬂbiﬁ%-ﬁ%l-ch%r%?é}? &‘ﬁ?ﬁl%ijgéle to any

of the preceding clains, C t zed 1n, that said thermal 1nsuylation
(4, 8) comprisesleavs A} i SHPROTIRA BY| SHPRRTtAMeAS A RUCdse R SYPPAY. A
met hod accordi ngngo claim 11, characterized in that said thernal

insulation (4, 8) conprises refractory fibre, such as alumnium silicate

fibre.
11. A method according to any of the preceding claims, characterized in

that said thermal insulation (4, 8) comprises a refractory material or a
ceramic material.

12. A method according to claim 11, characterized in that said
thermal insulation (4, 8) comprises refractory fibre, such as aluminium
silicate fibre.



