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struct ?QI%@ nponent of quartz glass of a high thermal stabi I|ﬁ@6§r9%
particular a quartz glass crucible, conprising a base form of which at

| east a part of the outer surface thereof is provided with a stabilization

| ayer having a higher softening tenperature than quartz gl as e)
the present invention relates to a nethod of producing a stramwgmwl\mm‘mm
conponent of quartz glass having a high thermal stability, i Tcular a
quartz glass crucible, by producing a base formof the structuraltponent
and by providing at |least a part of the outer surface thereof with a

ol ass. Siructural components of “avarts oi ase are trequont !y wMdIGIMHIN
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tenperature stability of quartz glass Is here a Nmting factor.
Tenper at ure val ues ar ounand Mséosk ef pratlucingdhé saniee |iterature as a | ower
softening point of quartz glass, However, it often happens that the
necessary process tenperatures are above said tenperature, possibly
resulting in plastic deformations of the structural conponents of quartz
glass. The nelting tenperature during pulling of a single crystal froma
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design and a nethod of producing the same are known from EP-A 748 885. The
vi t r eobavipgtahighgr sotening demperalued thanguarizless. quart z gl ass crucible is
treated with a chem cal sol ution containing substances that, acting -2
as nucl eating agents, are capable of pronoting the devitrification of

quar t zFgHhaesmbre, thée prasamlt inventih kelatattoefidihod of prodaBihgr seadtarals
conmpounds are suggested as crystallization-pronoting substances. Barium
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quartz gl ass cruci ble. However, the crystallization of the inner or outer
wal | i 80enipgtempemisrethan itz gasst 10 efforts because it is very
difficult to control nucleation - because of the distribution of the
crystallization-pronoting substances on the crucible surface - and al so
cr yst abtrgcthusahcorbponernstof sapargiads ane frequeatiylused fof mahefagtuing gl ass
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of the“quartz glass c reover, crystallization on starts in the
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suggest e
25 melting temperature during pulling of a single crystal from a silicon melt is e.g.

around 1480°C. It has therefore been suggested that the thermal stability of quartz
glass components should be increased by providing said components with a surface

layer of cristobalite. The melting point of cristobalite is at about 1720°C.

30 A quartz glass crucible of such a design and a method of producing the same are
known from EP-A 748 885. The vitreous outer wall of a commercially available quartz
glass crucible is treated with a chemical solution containing substances that, acting



stahjlization | ayer should be produced for the thermal stabilization of a

di f f usi e of quartz glass by spraying cristobalite powder

‘out er gﬁ&?ﬁ%@ on the tube and by subsequently nelting the pomdé&ﬂ%fp sai d
surface. During nelting, however, anorphous SiQ2) i.e. quartz glass, is
normal ly fornmed at least in part fromthe 2 5 crystalline phase. The degree
of re-conversion into the anorphous pRase depends on the duration of the
mel ting process and on the degree of the nelting tenperature and is
difficult to control in practice. A powder |ayer of cristobalite which has
been n@$ Nualeatingmdent. fare cppable o gremotieg the devitrifigrion pf quartzglass to
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anmount of nelt is renoved together with the seed crystal, with the nelt
gradua‘FrIu?'Q!%ol i ng down and thereby solidifying into the continuously

growi ng single crystal. However, it nmay happen that the seed crystal breaks
off, so that the so-called "i nitiation process" nust be started again. The
time i Howevet, the crystallizatiomofl the dniyertarlout€r walbis oy peprodesibler omder graat anount
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i ndi cate a’structur nent quartz acterized
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stabilization | ayer ers in its chem cal rrp05|t|onfromquartz gl ass,
aid t hean polyike p edt&ﬂedumxg usreofithie w;arbzyglags cruwI%tMgtetqyealcrysiathaam
accord| 9 0 thet I nventi o r .Ses ? gtlaa 25 surface of
whi-ch B Skt Intheqqurpe °BF d"%f%eéss'teatﬂ & F?QP?%% 9640 WIS A differs

inits Iﬁbﬁ@ﬁé?&mﬁéﬂ@iﬂ%'thé %aft&@'lﬁs%%ﬁé%l&ﬂnﬁ?%lre%y%a@é@ékéd glakkon | ayer has
t wo functlons On the one hand, the stabilization layer is conducive to

t he thernmal stabl lity of the structural conponent. This is achieved on the

one hal'f\da Eﬂuwu?él &otm;%’?erﬁ atﬁidqnearmethod of the above-mentioned type, as is known

20 from US-A 4,102,666, this drawback is largely avoided. It is suggested there that a
stabilization layer should be produced for the thermal stabilization of a diffusion tube
of quartz glass by spraying cristobalite powder onto the outer surface on the tube
and by subsequently melting the powder with said surface. During melting, however,
amorphous SiO,, i.e. quartz glass, is normally formed at least in part from the

25 crystalline phase. The degree of re-conversion into the amorphous phase depends
on the duration of the melting process and on the degree of the melting temperature
and is difficult to control in practice. A powder layer of cristobalite which has been
molten to an insufficient degree tends to flake off, and the stabilizing effect of the
cristobalite powder is lost in the case of excessive melting because of a conversion

30 into the amorphous phase.



-4 .softening tenperature than quartz glass, and on the other hand in that
the stahilization layer differs in its chem cal conposition fr of

t he qugﬂ)y%ﬁaass of the base form The difference in the chem @56&65
conposition has the effect that either no cristobalite phase is forned in
the stabilization layer, or only a small anmount of 5 cristobalite nuclei,
so that crack formation and weakeni ng3of the structure by cristobalite
conversion are avoi ded. Mreover, it has been found that the so-called
"initiation behavior" of the nmelt is inproved when the coated structural
conmponldurther difficuityarisegdeans theyuae of theusiawrestrect! cpmpanegtsindhgdean. The
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glass cru Ing C s fromthe or a quartz ass bel |

f or usglass cruciblednsrefses poodspomdinglgn conduct or conponents, or tubes,

pl ates, etc. The stabilization |ayer should in general not 3 O influence
the function proper of the structural conponent and is therefore fornmed on

an app RPHAS bt 'be&egﬁiﬁttm@ntmecoﬁh'diiz%% structu%l'ﬁ:ib eh?.%f‘a&é’ﬁﬂi‘d to be

of advantage t'hat the 'stabilization l'ayer contains gh-nel ti ng oxi des,
sill5i caglass witiehs jsheharactenided bysi higbirdechan®ial land tbewmall stremgtioand dgyer i s

haracterized by high thernal. stabjli d nmechanij cal ho It
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with acslabbnest, structure, |ayer thickness and mcrostructure. Preferably,
the stabilization |ayer contains Al 203 and/or mullite, hafnium oxide,
tantal um oxi de, zirconiumsilicate, nolybdenumdisilicide, rare-earth

phosph i . . i€ j_t . cracks or gaps
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layer differs in its chemical composition from quartz glass, and that it is produced by

thermal spraying.

The structural component according to the invention comprises a base form having a
25 surface of which at least a part is provided with a stabilization layer which differs in its

chemical composition from quartz glass.

Said stabilization layer has two functions.

30 On the one hand, the stabilization layer is conducive to the thermal stability of the
structural component. This is achieved on the one hand in that it has a higher




phosphat es, and zirconi um oxi de as an exanple of a rare-earth oxide. 15

.Expe‘dirg:ﬂy@ot he stabilization |ayer has a layer thickness rang%g&aﬁ om 50

(err) O Vim Wth |ayer thicknesses below 50 (err)m th l'izing
effect of the stabilization layer is inadequate. As for |ayer thicknesses
above 1000 (err)m there is the risk of flaking off. 2 O It has been found
to be of advantage that the stabili 7ot on | ayer conprises a plurality of
successive layers of a different chem cal conposition. The mechani cal and
thernaqupropertles of the stabilization |a }/‘er can be adapted to the

speci fsaftandagiferepeiatureghansansz glass, landwoant eyothgr @and:@stbat/@a ayers of a
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al im num oxi coerficren expansi on en that of
quar t zcrigtelsalitecondeddhh are avdideds for t he net hod t he above ment i oned obj ect
starting fromthe above-nentioned nethod is achi eved according to the
invention in that a stabilization layer which differs in its chem cal
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than quartz glass on a quartz gl ass Surt term rma sprayi ng"
enconpzaswary sarfce between basafnrmsandi stabdlzathu@/erﬂhelmr&mfayi ng,

o oy raqteriafiss PR eI e Hanasd T BBk ey B IR PRBI-EE R i ng” ont o
the oul8bnanf ViBfioRfcdulé® bétréHGér@HQilﬁ@QI'FBPBFéVent’éd §ﬁd%a{i€tlf1@rrﬁtlétﬂﬁm first

i nt ended use of the structural conponent. is thereby ensured that the
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stability and on the "initiation
for the initiation behavior.

20  Furthermore, the stabilization layer is characterized in that it is produced by thermal
spraying. Methods for producing layers by means of thermal spraying are generally
known, said generic term encompassing the following established techniques: flame
spraying, high-speed flame spraying, detonation spraying, plasma spraying, arc
spraying. Stabilization layers with a defined structure, layer thickness and

25  microstructure can be produced by thermal spraying.

The structural component is e.g. a quartz glass crucible for pulling crystals from the
melt or a quartz glass bell for use in reactors for producing semiconductor
components, or tubes, plates, etc. The stabilization layer should in general not

30 influence the function proper of the structural component and is therefore formed on

an appropriately suited part of the surface.




behavi or” of the nelt during use of the structural conponent as a quartz

gl ass e have been expl ained above in nore detail with ref eto
't he st @ft&a 2 5 conponent according to the invention. It ha§5eq§ﬁgd out

to be advantageous when the stabilization layer is applied to an outer
surface having a nean surface roughness Ra of at least 10 (err)m This
effects a toothed engagement of the sPabilization layer with the outer
surface, and ensures an 30 excell ent adhesion of the stabilization |ayer on
the base form The outer surface can be roughened mechani cal Iy, by grinding
or blasting with sand or C02 pellets or by _ etching. The necessary
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al t er nlayew thickmbssgral injerpstedictareed vari ant of the nethod, the stabilization
| ayer is produced by flane spraying. Defined | ayers can thereby al so be
produced in a reproduci ble way on the base form the starting material for
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stabilization layer is inadequate. As for Iayer thlcknesses above 1000 ym, there is the

risk of flaking off.

20 It has been found to be of advantage that the stabilization layer comprises a plurality
of successive layers of a different chemical composition. The mechanical and
thermal properties of the stabilization layer can be adapted to the specific
requirements by means of a plurality of successive layers of a different composition.
Moreover, it is thereby possible to successively adapt the differences in the

25  coefficient of expansion of quartz glass and an outer layer of the stabilization layer

through one or more intermediate layers.

It has here turned out to be particularly useful that the stabilization layer comprises a
layer of mullite and a further outer layer of Al,03. Mullite is a chemical compound of
30 silicon dioxide and aluminum oxide which has a coefficient of expansion lying

between that of quartz glass and Al,Os.




Particularly preferred is a variant of the nethod in which a conposite
powder,.i ed 3 0 as the starting material for producing the id4 zation
'Iayer21pﬂg%20nposite powder nmay e.g. be a powder in which a fi¢§p8ﬁ¥§erial
i's enclosed by a second nmaterial and _g_ shielded by said second
material towards the outside. It is e.g. possible by way of such a shield
to use a substance as the first inne®material that, otherw se, would
sublinme during plasma spraying or flame spraying. Nitrides, such as silicon
nitride, should be nmentioned as an exanple of such easily sublimable
substances. 5 It has turned out to be of particular advantage when at | east
two st i ' f L & . L Gal L . d for
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thereby be varied in a particularly sinple way. For instance, a 10 gradient
can bdliffers infsighemicairqompesitionfroeiqaits dass istanpliedhy srayipg@std be of

adyan . urality of successive layers with a different chenica
co%po%i |%%ﬁ§33Q%§%|ied to the outer surface for producing the
stabilization |ayer. For instance, differences in the coefficient of
expansi on between 15 the quartz gl ass of the base formand a further
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brid ' ' fi kcul arl
uset ooTs AP S DI o0 sfirabe B I Bk fovin, T8E AdpfieaftrPet el ordf B8Bhe e,
0 The of tvermal@praying is anestablisked eohatyuerwhioh petmitatihe praductieh@fence to
enbodi nents. and. a pat ent awi ng. The drawing iis . a schemptic illustration
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cr uci '?I‘@-n gp%gzgléésa&% bl Ay %ééé’lﬁf 'ce?Tﬁe'f%ﬁ- “l%eﬁnﬂﬁé;?rggi’glgs‘%t | on t hrough

t he wal uartz glass ttube wmth a sta I zat1 on ; and Fig. 3 an
appar a&ncenmpassesd thefolloaimy establishied teehniguksdflarne spdaying thighispeedvent i on.
_g_ T?e stabilizatjon Ia%ers whi chI are essential for .the invention are
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of a clear illustration; the illustrations are therefore not true to scale.
51n Fig. 1, reference nuneral 1 is assigned to a crucible on the whole.
The crlinei dthbilization layer is applied by thermal spraying onto the outer surface of the

structural component already before the first intended use of the structural
component. It is thereby ensured that the thermal stabilizing effect of the stabilization
layer is directly developed during use of the structural component and not e.g. - as in
the above-mentioned known method - only gradually during use of the structural

20  component.

The effects of the stabilization layer on the thermal stability and on the “initiation
behavior” of the melt during use of the structural component as a quartz glass
crucible have been explained above in more detail with reference to the structural

25 component according to the invention.

It has turned out to be advantageous when the stabilization layer is applied to an

outer surface having a mean surface roughness R, of at least 10 pym. This effects a

toothed engagement of the stabilization layer with the outer surface, and ensures an
30 excellent adhesion of the stabilization layer on the base form. The outer surface can

be roughened mechanically, by grinding or blasting with sand or CO; pellets or by




consists of a base form2 of opaque quartz gl ass whose outer wall is
provi he bottom area of the crucible 1 and in the side Lth a
tight dfﬂ?t&éfree Al 238 | ayer 3. The Al 203 | ayer 3 has a nean @hﬁ@x&%ss of
about 500 (err)m 1 o An enbodi ment of the nethod according to the

I nvention shall now be explained in nore detail wth reference to the
production of the crucible 1 according-to Fig. 1. In a first step of the
nmet hod, a base formof the quartz glass crucible is produced according to

t he knovvn met hod. To this end, granules of natural quartz are filled into
15 a nelching. d heenacessary suiface robghness, Abwever, meay alsorfallowfios) thend a quart z

on’  nebosRER <ufiha oy Brodhicfoh Brit BSSe ort YeEANY ST3RE - Ban rdtdlinassr o cos

on ther] p@éteymired astbrding®DIRNY7g8ler continuous rotation by nmeans of an
arc which is | owered from above into the melt nmold. The quartz granule

| ayer is thereby nolten formng the base form2 as 2 0 shown in Fig. 1. The

cngr ackeroSedPrBiH st ool SeRuiio BoefisiRbecd BT e S5 BI s, "rre
out er tyahéd olit tdlee baﬁ&;uia?ryms%fUISThéQﬁddlid‘t@mcﬁdéWrslbg rficland af glaamad es and
then ground, resulting in 25 a nmean surface roughness Ra of about 50

(err) nsprfawn@ is éuriiakiisheddechmguabyich iav@rsapfzweﬂa%deesms thickeegsed by
means \Agrﬁd Bﬁraé{me %Bﬁr’b& &?%%B tbfe gﬁ&giorWH a$ m§|§%\6%ﬁse form prepared in

this € cruci nount'e a hol di ng device which
engages into the crucible 1 and is 3 0 rotatable about an axis of rotation,

as will be explained in mpre detail further below with reference to Fig. 3.

AlfCB Insany BF@V@&VGM aqwally preferigd varigpt aeliigdnetnog, the stabilizatiprelayeris pi asm

spray nahe nozzle
of thﬁpggﬁgg J{ag@éghpdqyilrg.%fhé\%gq%geé %ﬁ?ﬁérggg’\?\'}] Eétp?%)ers vvards t he
nozzl e'epp@dlumlgleamly o8 tbelbase forad thg s&armyg materialdor thecstabiliatorciager ng
material is 833 pplied to the nozzl e formo{1 flne di vi ded Al 23 and
i s i ofha¥dere %Pé?'éﬁ"d?o"@%rt"ﬂ’i? 'ﬁ%ce?ef’ flarg V'BQS (argon with
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molybdenum disilicide, rare-earth phosphates, rare-earth oxides. These are high-
melting substances contributing to the thermal stability of the stabilization layer.

20  Cerium phosphate (melting point 2056°C) and yttrium phosphate (melting point
1995°C) are preferably used as rare-earth phosphates.

Expediently, a stabilization layer is produced at a layer thickness ranging from 50 ym
to 1000 um. At a layer thickness of less than 50 pm, the stabilizing effect of the

25 stabilization layer is not noticeable to an adequate degree, whereas layers with a
layer thickness of more than 1000 um might create thermal stresses and are, in

addition, disadvantageous under economic aspects.

Particularly preferred is a variant of the method in which a composite powder is used
30 as the starting material for producing the stabilization layer. The composite powder

may e.g. be a powder in which a first material is enclosed by a second material and
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Fig. 1 a section through the wall of a quartz glass crucible with a stabilization layer;

25  Fig. 2 a partial section through the wall of a quartz glass tube with a stabilization

layer; and

Fig. 3 an apparatus suited for carrying out the method according to the invention.
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appar atus which is schematically illustrated in Fig -13 Pat ent
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sprayi it rhBid and is stabilized by centrifugal forces on the inner wall, and is molten
under continuous rotation by means of an arc which is lowered from above into the
melt mold. The quartz granule layer is thereby molten forming the base form 2 as

20 shown in Fig. 1.

The base form 2 produced in this way has a dense inner surface layer which is
characterized by a high mechanical, thermal and chemical strength. The outer wall of
the base form 2 is freed from adhering quartz granules and then ground, resulting in

25 a mean surface roughness R, of about 50 pm.

In a second step of the method, the Al;O3 layer 3 is produced by means of plasma

spraying on the outer wall of the base form prepared in this way. To this end, the

crucible 1 is mounted on a holding device which engages into the crucible 1 and is
30 rotatable about an axis of rotation, as will be explained in more detail further below

with reference to Fig. 3. Al,O3 is sprayed onto the outer wall by means of a




2. The structural conponent according to claim1l, characterized in that
said s \lization layer (3; 6, 7; 38) contains oxides, silica
‘phosphg?tzt4 d/or silicides. 15 3. The structural conponent acbgigiﬂ% to
claim2, characterized in that said stabilization layer (3, 6; 7; 38)
contains Al 20 and/or mullite, hafnium oxide, tantalum oxide, zirconium
silicate, rare-earth phosphates, rarelarth oxides. 4. The structural
conponent according to any one of the preceding claims, 2 0 characterized
in that said stabilization layer (3, 6, 7, 38) has a Iayer t hi ckness
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uniform layer thickness of the Al,O; coating of about 500 um has been reached.

The quartz glass tube 4 according to Fig. 2 comprises a base layer 5 of opaque

15 quartz glass which encloses the inner hole and which is surrounded by a mullite layer
6, the latter being surrounded by an Al,Oj3 layer 7. The mullite layer 6 has a thickness
of 50 um, and the layer thickness of the Al,O layer 7 is 300 pm. The muliite layer 6
and the Al,O; layer 7 are mechanically stable, crack-free layers which have been
produced by flame spraying and form the individual layers of a stabilization layer in

20 the sense of this invention.

A further embodiment of the method according to the invention shall now be
explained in more detail with reference to the production of the tube according to Fig.
2.

25
In a first step of the method, crystalline granules of natural quartz with a grain size of
90 to 315 ym are purified by means of hot chlorination and filled into a tubular metal
mold which rotates about its longitudinal axis. Under the action of the centrifugal
force and with the help of a template, a rotationally symmetrical hollow cylinder is

30 formed from the feed on the inner wall of the metal mold. The hollow cylinder has a

layer thickness of about 100 mm in the feed and an inner hole in the form of a




15 spraying. 10. The nethod according to any one of clainms 7 to 9,
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~flame ﬁ g. 20 11. The nethod according to any one of the b ce
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stabilization layer 2 5 (3, 6; 7, 38) contains A/ 203 and/or nullite,
haf ni um oxi de, tantal um oxide, zirconiumsilicate, rare-earth phosphates,

r ar e- ethreughhpleawith @silamatarmétah@ut 48Q o1 B@e feeohuswlvchtév eempaetesk kycthéi ng

nmet hod_ cl.aj char ri,zed n that ta I|za an 3, 6; 7, 38) is
br oduceM G ISPA PP el & 1} Ribsed R BhnAY Steron R " 57 - 15
14. The met hod accor d| ng to any one of the precedi ng net hod cl ai ns,

characterized in that a conposite powder is used for producing sai d
st ab| | inzzaseeend aigprof the Irmethqrﬁeth@enﬁ@hara@ajtyrmpﬁ@npact@dmihw @flmﬂﬁélsm ecedi ng

h t of a
f orRltEh et B HERETH aark: Sanily 15 the nffbcHol P iBREE f472, o,
I ayer oflélectfogestintrdd vesbintd tHe inbephylepsiartiig from & ene of tie neﬂdwd clai ns,
1 o characterized in that a plurality of successive |aye of a

i 1 r@idenntsiconihiusy ripvesle tpgppesi nd o el SylindiescTher
i 15,
P hor acgrBul SrehBten b the Rinb@4filire drfhe ARE AT AIERTE: A O §*°% "

sur r outhdad 190°6ris Ab2¢HEed ay the inner wall.ofthfe AollovABylinder. A melt front which
A Af (

HE§a{ vﬁfpgbq%yeé@féﬁ? @yA%'/%é to\a]@f dhe matalmeld is shergpy forngd Ahaamelinga] caj cRaj ¢

ﬁlu! fgﬂ@glﬁggléﬁrﬁg]e‘féﬂ b OQQ}@:?J(%?}:%? ?crﬂ:]( [lh]gca?ca cg] caj ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] cal B"" " ##! #$$=00x&&&K) ' I B o 5
++K, , , K- -

| cal callaafubg o qwe%d (GG Abes Pra A B A By EOY SR BoR T masca] Ca]ESLSZLE‘?
555M67

Toa] cafiony SRodiy AT Rt Ll ehiR Al ARbRE FER &%) ERTBRl e haORrRIEE ) hem
@A)Gtéﬁ

BB G dijotiphgif]thé ewdlldhickngssaitbin ste]pcet]tbalrﬂieia]:d)a]ﬁcfad]tba] ca] ca] ca]ca

X T STYRRRRET PLah erieie) SBhRRE 122 B8] G89 H5H ] SRMSIRL 2 ByEa) cal cal

g]Rc a] cpl¢ alifctl sl AdrRLeas BRIst ith Cﬁ%]zéﬁ]G@J paletsbpalLalralcaiugRrEs QQRRRRN
SaSTURLoBSOWBXisdhEPshy pioduced xEinis dubg fdrows] tha]baa]adaywaq chorajuajeaiza) ca) ca

1 GO NS LR T L

a]zga] Q@b keah Qﬁk@ﬁ@@dlﬁm%é%}zﬁtﬂhﬁ&@hqa}@rﬁ]ﬁs@d Faitﬁ;ﬁ]a(if@]aﬁﬁ]ahf’d ga] cal 2f f
"gkgghhshhhibioi i1 E |j (kxkkkM }TTIT" mmgo] wr mhec| wr mhec”Y] ] ca] cd] ca] ca] ca] ca

] ca] caffesd] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calc
ajcalcai K-1 10%&' () - @O%& () - s109%6& ()-#109%& () - @109 () - 1096:& () - 10%
G ()-:[\]I K-$10%&" ()-9%40%& ()-L10%& ()-Y 109K ()-7109%6& () -/

10%& |h)a forﬂﬂ&@g dftheé A¥ethod, the tube <oretreated in this way is provided by means of

i KA7$10G10G, %L ( 21 L9z#109%3& () -, 7! 10%6G& () -, %#10%5& (% @109 () -
09&' (flame spraying with the ‘mullite layer 6. he coating process is carried out by analogy

25  with the procedure explained above in more detail with reference to Fig. 1 so as to
produce the Al,Oj3 layer 3, but use is made of a conventional powder flame-spraying
technique. The mullite powder is here molten by means of a powder conveying unit
with a conveying gas in an acetylene oxygen flame and is accelerated by the
expansion of the acetylene oxygen mixture created during combustion, and is flung

30 onto the tube surface to be coated. The mullite layer 6 produced in this way is

homogeneous and crack-free and is characterized by a high mechanical strength.
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spraying nozzle 34 is tiltable so that it can reach each position of the outer wall of the
crucible. The flame spraying nozzle 34 is connected to a supply means 36 for

15 acetylene and oxygen and to a feed line 37 for Al,O3 powder. The stabilization layer

38 is applied by means of the flame spraying nozzle 34 to the outer wall of the quartz
glass crucible 31 which is rotating around the central axis 33. Stabilization layers of a
predetermined thickness and of different starting materials can be produced without
any great efforts by means of the apparatus which is schematically illustrated in Fig.
20 3.
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2. The structural component according to claim 1, characterized in that said
stabilization layer (3; 6, 7; 38) contains oxides, silicates, phosphates and/or

silicides.

15 3. The structural component according to claim 2, characterized in that said
stabilization layer (3, 6; 7; 38) contains Al2O3 and/or mullite, hafnium oxide,

tantalum oxide, zirconium silicate, rare-earth phosphates, rare-earth oxides.

4. The structural component according to any one of the preceding claims,
20 characterized in that said stabilization layer (3, 6, 7; 38) has a layer thickness

ranging from 50 pm to 1000 pm.

5. The structural component according to any one of the preceding claims,
characterized in that said stabilization layer comprises a plurality of successive

25 layers (6;7) of a different chemical composition.

6. The structural component according to claim 5, characterized in that said
stabilization layer includes a layer (6) of mullite and a further outer layer (7) of
Al;Os.
30
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10% & () - Ls&dia%tdicturabdsrnpaneistdEitodutetiGindat least a part of the outer surface
thereof is provided with a stabilization layer having a higher softening
5 temperature than quartz glass, characterized in that a stabilization layer (3; 6;
7; 38) differing in its chemical composition from quartz glass is applied by

thermal spraying.

8. A method according to claim 7, characterized in that said stabilization layer (3;
10 6; 7, 38) is applied to a surface having an average surface rcughness R, of at
least 10 ym.
9. The method according to any one of the preceding method claims,

characterized in that said stabilization layer (3) is produced by plasma

15 spraying.

10. The method according to any one of claims 7 to 9, characterized in that said

stabilization layer (6; 7; 38) is produced by flame spraying.

20 11.  The method according to any one of the preceding method claims,
characterized in that a stabilization layer (3, 6; 7; 38) containing high-melting
oxides and/or silicates, phosphates, silicides is produced.

12.  The method according to claim 11, characterized in that said stabilization layer
25 (3, 6; 7, 38) contains Al,O3 and/or mullite, hafnium oxide, tantalum oxide,

zirconium silicate, rare-earth phosphates, rare-earth oxides.

13. The method according to any one of the preceding method claims,
characterized in that a stabilization layer (3, 6; 7, 38) is produced with a layer
30 thickness ranging from 50 pm to 1000 pm.
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16. The method according to any one of the preceding method claims,
10 characterized in that a plurality of successive layers (6; 7) of a different
chemical composition are applied to said outer surface for producing said

stabilization layer.

17.  The method according to claim 15, characterized in that a mullite layer (6) is
15 produced which is surrounded by an Al,Os3 layer (7).




