1 118841 23.06. 2010 Method for preparing of ceram c shaped part, apparatus
and use thereof. The present invention concerns a nethod for preparing of
at | east one ceramic shaped part, apparatys for preparing of at |east said
ceram c shaped part and use thereof. ioDescription of prior art: Regarding
ceramc shaqﬁgﬁgfrts, it is a problemtoday to produce shapes with the
request ed di ons, especially large shaped parts, which can be recycled
sever al trn?g og3tcher, large ceram c shaped parts are required within
several fields such as for exanple preparing of silicon ingots to the solar
cell industry. 15Today, when preparing silicon ingots for further
production o % onsi st ] ng of erLca is used. At
hi gh t enper A&HRESTONH - e SRAPEY Y T sol ar
cell purposes, shaped parts of srlrca So- caIIed silica crucrbles is
exposed to tenperatures up to 1500 C. Silica crucibles soften at hrgh
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used once, ipveb¥e a substantial cost. Several known t echni ques for
preparing ceram c shaped parts involve different 25nmethods for nmoulding. In
such processes a slicker/dispersion whi ch is an aqueous conposition of
mai nly the efer owder .and a suitable binding agent, is prepared. The
sli cker! ?drsﬁ%*ﬁ?% O%Qﬁpﬁ? Abe based on ot her l'iquids than water, such as
et hanol and mRédRaing |d‘e@£tﬂicsshaﬁ&i ;sértekteré d ;sro@rém amaynbcpr@dmmtherp@srmm the
(typical a plaster nould). qurd of the slicker is extracted in the
moul d and trreqeestedlduneesmnemrterc@ilyéaﬁgershapﬁﬂrﬂaets whighean EﬁFY@'@ﬁsr sting
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15 Today, when preparing silicon ingots for further production of silicon wafers,

shaped parts consisting of silica is used. At high temperatures, which are
necessary when preparing silicon for solar cell purposes, shaped parts of silica,
so-called silica crucibles, is exposed to temperatures up to 1500 °C. Silica
crucibles soften at high temperatures such as 1500 °C. When cooling the silica

20 crucibles to room temperature, crack formation arises which involve no recycling of
the crucibles. In several production processes, crucibles which can only be used

once, involve a substantial cost.

Several known techniques for preparing ceramic shaped parts involve different

25 methods for moulding. In such processes a slicker/dispersion which is an aqueous
composition of mainly the preferred powder and a suitable binding agent, is
prepared. The slicker/dispersion can also be based on other liquids than water,
such as ethanol and other alcohols. The slicker is poured into a casting mouid
(typical a plaster mould). The liquid of the slicker is extracted in the mould and the

30 mould is dismantied after a while. A green body consisting of powder bounded by
the binding agent is achieved. The green body is then prepared in several
processes such as drying, removing of the binding agent and nitriding/sintering,
before a desired product is achieved. The green body has low strength and thus



2 can easily change shape and crack in further processing and handling.
This is nore critical when |ager and nore conplicated shaped parts are
prepared. Pressure casting is another knopwn techni que. The basis is mainly
a conposition of 5powder, binding agent and sone |iquid. The conposition is
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menti oned above. The nitriding of silicon to silicon nitride takes place at

hi gh tenperatures, typical 1150-1400 degrees Cel sius, according to the
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Particularly, an object of the invention is to provide a nethod well

suitable for preparing ceram c shaped parts for use when preparing silicon
i ngot s, 25f or : r [ 4 Tnladd afl 1S5 j f

prasens i nvents ugndor §fGn 15 MERS Ky HSiglace of R Terfpb et yblll, i
be recycl ed1480€480 dagress Cisibs eszosiing tathedefiowimgrgaetioh; cr acki ng of the

prepared ceram c shaped part are avoided in the present invention. Further,
no binding agent or liquid is used in the present invention, and thus there

i's no need an ext pagiphosesNL&HeR SANdsy 30and renove the binding agent.
It is also Eg’(’ad a shape lﬁqi ch eqzsc’gl i zeg ‘?(hg tenperature of the ceramc
shaped part during the nitriding process which by that means will mnim ze

el d the prsgsacie Brrarely 85 BeihicsS s hueRan saren Poisbread wni on
3 hence the following escalating reaction. In such cases the probability of forming
liguid silicon is huge. Liquid silicon will not be converted into silicon nitride, and
thus resuits in a weakening of the material. This is a well known problem when
preparing silicon nitride, and is especially difficult to avoid when preparing large

20 shaped parts.

The present invention is intended to solve or at least facilitate the problems
identified above. Particularly, an object of the invention is to provide a method well
suitable for preparing ceramic shaped parts for use when preparing silicon ingots

25 for the solar cell industry. Further, it is an object of the present invention to provide
a method in which said ceramic shaped part can be recycled several times.
Problems such as deforming and cracking of the prepared ceramic shaped part
are avoided in the present invention. Further, no binding agent or liquid is used in
the present invention, and thus there is no need for an extra process step to dry

30 and remove the binding agent. It is also used a shape which equalizes the
temperature of the ceramic shaped part during the nitriding process which by that
means will minimize the probability of forming liquid silicon. Compared with prior

art in the field the present invention represents a method which is simplified, which



I's suitable for preparing of |arge shaped parts, which consist of fewer
process steps, which avoid deformation and which is econom cal favourable.
The present invention provides a nethod feor preparing of at |east one
ceram c 5shaped part, wherein a cavity is provided between at |east one

t | shape. t |east i nt |, shape,. a Si- i ni wd
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ceram ¢ shaped part is obtained. Further, it shall be nentioned that at
| east one of the external shapes are perforated and al so at | east one of

the internal shapes . are perforated. Pelfaorated sha | .
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prepari;ng oghih&d Eg@’o\;‘,ﬁ%i,@onded ceram ¢ shaped part will take place

qui ckly on 15the basis of the perforated shapes which ensure supply of the
desired gas- atoavityiseprovideidebetweenrailleast ane extarbak shang ans! atHeastpneninternahr e
separ at ed fraén each other by inserting of a thermal resistant defornable
material i n>WAP®h the thermal resistant deformable material is chosen from

graphi te fel, Sigiondihing pvlercdorap@lidr B daded inhike eavity,y provi ded between
at least the external - 'and internal shape 20as nenti oned above is coated

vviht h a sl urryheBi-pewder peppsitiag it healegun ayeagtiveyas AENGERBFIEW &ccor ding to
the i nvent : . ' . -
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tenperature resistant perforated foil is applied prior to coati with the
slurry. Sai eshorated apdaisn at least ang ghdhs inlsshal ShaPRg k¢ Pﬁe‘ew?‘%ﬁ -t%grﬁ%rakﬁd
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atmosphere. The internal shapes according to the invention are separated from
each other by inserting of a thermal resistant deformable material in which the
thermal resistant deformable material is chosen from graphite felt, graphite wool or
graphite bar. The cavity provided between at least the external- and internal shape
20 as mentioned above is coated with a slurry prior to providing the cavity. A foil is
applied according to the invention between at least one external shape and said
slurry prior to coating with the slurry. Further, a foil is applied between at least one
internal shape and said slurry prior to coating with the slurry. A temperature
resistant perforated foil is applied prior to coating with the slurry. Said slurry
25 comprises a powder containing silicon nitride of particle size < 100 p, =80y, < 60

M, S40, 20,210y, =5 pogs1p.

The mentioned Si-containing powder composition according to the present
invention is chosen from at least one of the following components: silicon, silicon

30 carbide, silicon nitride. The reactive gas atmosphere contains at least nitrogen.
Further, other gas atmospheres or gas compositions can be used when the
invention is performed. At least one external shape and at least one internal shape
according to the invention comprise a graphite containing materiai.



Further, other gas atnospheres or gas conpositions can be used when the

I nvention is perfornmed. At |east one external shape and at | east one

i nternal shape according to the inventiongconprise a graphite containing
material. 4 Further, the present invention conprises an apparatus for
preparing ap | .east one ceram c,shaped part conpri,sing: at |east, a cavity
betwoen at - FUHEE. Joe PEEEat Ve r AR 0T RECR A ADRBTaER o RTERRTI SLRABES Srmvans

for inserti B@r&ﬁic%hﬁéé&%ﬁ%%ﬁr@siﬁ@mer conposition, means for heating in a
reacti ve gas at nosphere. Apparatus  according to the invention conprises
that at | east lemstachvityhbetvaar atleast one extarrdl shape and at lkagtenaindernal
per f orat ed. ﬁurther, it is as nentioned desirable to provide 10apparat us
whi ch can b&"8R®Posed to thermal stress and at the same time maintain the

original di S0P irRBRi déﬁ%Y-ebﬁ'ta%ﬁ%fo&veéf@érheasitiém relation to this it

shal | further be nention at the p ent 1 nvention conprises apparatus
as descri bedeanstfhe hpatingth ageadivegastathespherche i nternal shape possess a
t hermal expansi on coefficient which is higher than the thermal expansion
coefficient of a reaction 15bounded ceram c shaped part, and at |east the

external shappPRESeRSoRINGRS R inPEMRIISESHD Rl thhCatiBhst ckest theaRtérnal-he
reacti on bounded ceramc s apedﬂpart. In the instance in which an internal
S

shape is useahdintenmnaltshapes ass parforaied coatharcit ings mentipnedn dasirakie te peevien
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further be mentioned that the present invention comprises apparatus as described
in the preceding where at least the internal shape possess a thermal expansion
coefficient which is higher than the thermal expansion coefficient of a reaction

15 bounded ceramic shaped part, and at least the external shape possess a thermal

expansion coefficient lower than of the reaction bounded ceramic shaped part. In
the instance in which an internal shape is used with thermal expansion coefficient
lower than the reaction bounded ceramic shaped part, shall a thermal resistant
deformable material separate at least two internal shapes. The thermal resistant

20 deformable material is chosen from graphite felt, graphite wool or graphite bar.

Further, the present invention comprises use of a cavity provided between at least
one external shape and at least one internal shape, wherein a Si-containing
. powder composition is provided in the cavity previous of heating the powder
25 composition in a reactive gas atmosphere to a temperature in which a ceramic
shaped part is prepared. Said cavity is coated with a silicon nitride containing
slurry prior to providing the cavity. A foil is used between at least one external
shape and said sturry prior to coating with the slurry. Further, a foil is used
between at least one internal shape and said slurry prior to coating with the slurry.
30 The foil consists of a temperature resistant perforated foil. The use of the present
invention takes place in a gas atmosphere comprising nitrogen or a nitrogen

containing gas atmosphere.



Further, the present invention conprises use of a cavity provided between
at | east one external shape and at |east one internal shape, wherein a

Si - contai ning powder conposition is provigled in the cavity previous of
heati ng the powder 25conposition in a reactive gas atnosphere to a
tenperature_in which a ceram c shaped part is prepared. Said cavity is
coat ed wit PesEiptipeshthe H9WES. containing slurry prior to providing the

cavity. A fgail oiSai t S ' urr
i or 1o cofld SheRHERA apEaFEfe Sbrarfinapos R RioPs 0T LM chet
one i nter nalsesbfthe cenamiasihpeldysary. Innireparing afailtdongngdts o theesalaucely.  30The

foil consists of a tenperatt st ant f ted foil. T f th
present inﬁ@ﬁ%@htr{eaﬁgﬁr;ﬂa&@{egﬂéﬁglez% nea O%Q%ﬁég%ﬁrn%k*@gH&?ﬁEE‘S%éen o(ra a

ni trogen C%Iﬁj‘.rﬁi e9PSh A IRIHOS- ecticgﬁ m%@ggﬁgﬂé dfiudrb A, inhe

shapi ng of ‘at T'east one ceram c shaped part on the object and the
use of the figurerd a cedsapmettiparseenl fromtep aiderd aosqusire isbape isngieve. ffigwh@ sol ar

cell industry the shaping will often be in the form of uare, or
rect angul ars*{‘?’t'é?)@d?r%ﬁ)%?'? : '.Onl'—‘i’fgq.l'ﬁ%u"’lressgﬁ% S&%S[ﬁ@-"“?@%'i Iﬁ&ur&s 4 hBsed shape
of differ enfosbBbfifoly SRol!0F g Rtdthasal8Ericilss 8idlizn BohfifoteisHape! a
square shape s shown. Figur 3 shows a cross-section of a_square shape seen
f r om above. séényfrorsabbven & iguree Spaud 7V \sbbwsshowsasectioupba cirgularintarnshape and
al so a circul ar oggl et e shape seen from above. Figures 5 and 7 shows a
cross- Yect i BHeH1A 8PP cul ar internal and 10external shape. Exanple 1: A
shape conposed of different parts of graphite containing material was used
in the exanple. The shape consisted of an internal shape (A), an external
shape (B), EBampisils plate (bottonplate) (C) and a plate (D) as shown in
figure 1. Tﬂeshgarpaepégrﬁpeosed of different parts of graphite containing material was used in
the example. The shape consisted of an internal shape (A), an external shape (B),
15 a basis plate (bottomplate) (C) and a plate (D) as shown in figure 1. The graphite
containing parts was perforated, except the basis plate. The internal shape
comprising four relatively similar graphite containing parts were fastened to each
other and to the basis plate. Said parts were fastened to each other with suitable
fixing devices in the form of i.a. screws. In a distance between the internal shaped
20 parts a thermai resistant deformable material (E) in the form of graphite bar,
graphite felt or graphite wool were applied. Perforated graphite foil was applied at
the internal graphite containing shapes. The perforations of the foil shall preferably
not coincide with the perforations of the graphite containing parts. The external
shapes consisted of four relatively similar graphite containing plates. Perforated
25 graphite foil was applied at the external graphite containing shapes. The surfaces
coated with graphite foil were further coated with a silicon nitride containing slurry.
The slurry dried at room temperature. The external graphite containing shapes
was assembled at the basis plate (figure 1). Further, said external graphite
containing parts were fastened above the internal shape and to the basis plate.
30 Silicon containing powder, with the preferred size within one or several ranges is
as follows: <10 micron, <20 micron, <40 micron, <60 micron, <75 micron, <100
micron, <120 micron, <150 micron, <180 micron, <200 micron, was placed in the

provided cavity (figure 1, F) between the internal- and external shape. Further, the



containing parts was perforated, except the basis plate. The internal shape
conprising four relatively simlar graphite containing parts were fastened
to each other and to the basis plate. Saigd parts were fastened to each
other with suitable fixing devices in the formof i.a. screws. In a

di stance between the jnter n(?l shaped 20parts .a .hergﬁl resistant $6f or mabl e
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coated with silicon nitride containing slurry. The slurry dried at room
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<100 mi cr ontemperature cFlmwholssturnges oygle L hieating oprepanod ohfideast Oas pl aced

chape.Furt R Agebd battHiedtynEch IBa0eF 1 AFiSRiandly b6t
vibration. ihistfing poirimicBr MBVARM shapebevigishapeahgatedas 1@escr300ed, ahove
were in the end placed in the up{{)eg’r area of said cavity. The powde
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rigidly werghgpsswerd disaséembRel anttah readiiva deundedsiigbemitriddsbaped nace was

qui ckly heated up to 1100-1200C, and further s|lowy heated tpo 1400- 1500C
dur i ng140- 60aR&@rRMICTHBPSKRATS WD (he samBed@engion %%t@ﬁé@" ﬁ\ﬂﬁR’Y%?r}g@m

tenperature V e I [ ' AR t | east
one 1OCerameéilégﬁ%{\ggﬁbp'g{r#hgfl@‘%ggg‘lgicﬁaﬁégﬁ\%fﬁ?g%iﬂ%reagg indaptg)isgniglﬁanterval
of 60-90 howsmaningsistrafronnthepmriaphite cootdiningrebapesiasthepesamia shapledpeart
heated to 1400-1500C, to in the end coqol ed/col d nmounted shapes. Said

ment i oned s¥8PdR as¥RPIEAREANET e6@@@8%&#&5g:edtpl@éﬁjng:@grrﬁl??om?r The
external - ang.d I I b i ' iegREY @6kth and a
Feact | on bot A e ¢ i Tt he
sane dizrensictearasy tloth aad weye et mesadyt floe reemseer nal - and i nternal graphite
cont ai ni ng shapes were provi ded. Possible remaning slurry fromthe graphite
cont ai ni ng shapes at the ceram c shaped part can in a sinple manner be
renmoved withe rb(plé% bl asting (torrisblasing) or mechanical rubbing
/finishing. The ‘'graphite containing parts was cl eaned with a 20c| eani ng
cloth and wdnexahgte 2dbelpame prosedgee as in example 1 was used with exception of the

powder composition. In this example, a powder compaosition comprising silicon (70
25 weight%, <150 micron) and silicon carbide (30 weight%, <150 micron) was used.
After disassembling of the graphitic parts, a nitride bounded silicon carbide-shaped

part was provided.

Example 3.
30 | example 3 the method as described in example 1 was used with the exception of
the powder composition. In the present example a powder composition comprising

silicon (70 weight%, <150 micron) and silicon nitride (30 weight%, <10 micron)



Example 2: In exanple 2 the sane procedure as in exanple 1 was used with
exception of the powder conposition. In this exanple, a powder conposition
conprising silicon (70 25wei ght% <150 migron) and silicon carbide (30

wei ght % <150 micron) was used. After disassenbling of the graphitic parts,

a nitride bounded silicon carbi de-shaped ar was I’OVI daﬁ ﬁg&)l e 3: 30I
exanpl e 3 t WE'ERGRRY. Adtendisasss lipg ﬁ?ﬁ% e &g anlécbp ¥ eexceptl on
of the powdgp,ceeHP | e a powder conposition
conpri sing EleII congﬁ%%d \%@?d%?t}?ﬁé\d %ﬁ%%ﬁyﬁgﬁd silicon nitride (30

wei ght % <10 mcron) 7 were chosen. After disassenbling of the graphite
cont ai ni ng pa a nitri eboun S|I|cnn|tr|de shaped part o
orovi ded. 1 I iecorTies suefefiesh e petinianto o herb iR e e PR Ve e en
described i be"MHviou%q%r Péﬁé'oﬂté%lfe@fmﬁﬁé %ﬂﬂh%théﬁ@m’o@dﬁﬁ’@‘lt@rﬂclddﬁé td her

enbodi nents including the concepts can be used. These and other  exanpl es

accor di ng toonmpts naerima used. mh@semdermanbmmeea@nmr;ﬂmw@meaye@%aﬁm es and

t he scope of i nvention i scribed in the fallow I

118841f 'FIJ'FU ggtegozit?p %{pr&rﬁy sﬁown as examples and the sc:op%gofcthgl nWsentloﬁ is
descrlbed in the following claims.



5 1. Method for preparing of at |east one ceram c shaped part characterised
inthat, a cavity is provided between at | east one external shape and at

| east one internal shape, io- a Si-contaiging powder conposition is placed
in the cavity, the Si-powler conposition is heated in a reactive gas

at mosphere to erature in which a reaction bounded ceram c shaped part
IS obtalned11884”TEB Met hod according to claim 1, wherein at |east one of
the externabsgiaanng are Isperforated. 3. Method according to claiml,
wherein at Teéast one of the internal shapes are perforated. 204. Method
according to claim1l1, wherein at |east tmo i nternal shapes are separated
fromeach other by inserting a thermal ¢ stant deformabl e material. 5.
Met hod according to claim4, wherein a @ resi stant defornmabl e
material is chosen fromat |east one of the follomjng: graphite felt,
graphite wool, graphite bar. 25 6. Method according to claim1, wherein

the cavity i1sNtetbtaﬂcbtd)r\pire;bamgsbimrtgaﬂrdmcetramﬁnsheipﬁdr@art he cavity. 7.
Met hod accorﬁ to claim1, wherein a foil is applied between at |east one
30ext ernal SRaREtEl§8ddAtAls| urry prior to coating with the slurry. 8.

Met hod accord A I!cg«nd@d%em%rneatne@stfo%lext@mapmap@obrmeémega GHe Ihﬁ?ﬁ'ﬁbi one
i nternal shape and said slurry prior to coating wwth the slurry.
shape,
10 - a Si-containing powder composition is placed in the cavity,
- the Si-powder composition is heated in a reactive gas atmosphere to a

temperature in which a reaction bounded ceramic shaped part is obtained.

2. Method according to claim 1, wherein at least one of the exiernal shapes are
i5 perforated.

3. Method according to claim 1, wherein at least one of the internal shapes are
perforated.

20 4. Method according to claim 1, wherein at least two internal shapes are separated

from each other by inserting a thermat resistant deformable material.

5. Method according to claim 4, wherein a thermal resistant deformable material is
chosen from at least one of the following: graphite felt, graphite wool, graphite bar.

25

8. Method according to claim 1, wherein the cavity is coated with a slurry prior to
providing the cavity.

7. Method according to claim 1, wherein a foil is applied between at least one
30 external shape and said slurry prior to coating with the siurry.

8. Method according to claim 1, wherein a foil is applied between at least one
internal shape and said slurry prior to coating with the slurry.



9. Method according to the clains 7-8, wherein a tenperature resistant
perforated foil is applied prior to coating with the slurry. 10. Method
according to claim1, wherein the slurry gonprises a powler contai ning
silicon nitride of particle size 100 p. 11. Method according to claim
1, wherein the Si-containing powder conposition is chosen fromat |east one
of the follow ng conponents: silicon, silicon carbide, iosilicon nitride.
12. Met hod @.CIVI%EHBd“@cdo?diﬁE%rﬁhécla‘ﬂ'ﬁ§'7@8,rwﬁé?éinre?_ﬁ;fﬁﬁpé’rﬁt@é%élétﬁﬁﬁ@éi%@ted
contains at |east nitrogen. 1513, Method according to the clains 1, 2, 3, 7
and 8, wher tsiilris appliedptionivecastingrwitt therslurat. | east one i nternal shape
conprise a graphite containing material . 14. Apparatus for preparing at
| east a ceram c shaped part conprising: at |least a cavity between at |east

one exter nah o shRRROPAEAYINGRaifNE WHErEIAE sRABNSRBpris@ARpohvaEr | Nserting
of a Si-containing powler Conposition; neans for heating in a reactive gas

at nospher e. containing s#icompgede ofipadictosizé 5g100a).cl ai m 14, wherein at | east
one of the external shapes 25are perforated. -16. Apparatus according to
claim 14, wherein at |east one of the internal shapes are perforated. 3017.

Appar at us aqgoRitiH hecdrtimignto Kaimvhargdreinathel Siavhtdiiegiptieienrabmposiion is
possess a thernmal expansion coefficient which is higher than the thermal
expansi on c6beserfrem atdeast oneaet therdollawing sampenanise skineipedioparaarbigad at

| east tOhe eéfji@éﬂ%tri éo shape possess a thermal expansion coefficient |ower
than of’ the cti oﬁ bounded ceram c shaped part. 18. Appar at us
according to claim 14, wherein at |east a thernmal resistant 5defornmable
material separate at |east two internal shapes. 19. Apparatus according to

clai m 14, wier Mathed apengtngator diairhdy Wherginsthereagiiveydapineosphess pantajns at
chosen from@&q;ﬁmégeer{ elt, graphite wool or graphite bar.

15 13. Method according to the claims 1, 2, 3, 7 and 8, wherein at least one external

and at least one internal shape comprise a graphite containing material.

14. Apparatus for preparing at least a ceramic shaped part comprising:

at least a cavity between at least one external shape and at least one internal
20 shape;

means for inserting of a Si-containing powder composition;

means for heating in a reactive gas atmosphere.

15. Apparatus according to claim 14, wherein at least one of the external shapes
25 are perforated.

16. Apparatus according to claim 14, wherein at least one of the internal shapes
are perforated.

30 17. Apparatus according to claim 14, wherein at least the internal shape possess a
thermal expansion coefficient which is higher than the thermal expansion

coefficient of a reaction bounded ceramic shaped part, and at least the external



1 020. Use of a cavity provided between at | east one external shape and at

| east one internal shape, wherein a Si-containing powler conposition is
provided in the cavity previous of heatingg the powder conposition in a
reactive gas atnosphere to a tenperature in which a ceram c shaped part is

prepared. 1521. Use according to claim 20, . rein.the.cavity.is coate
o Eh i si ursHps HSReRS PBUTa: sHparmion Serrientsaver ioan ot £t o8 BEERSEH 20
of a foil rﬁﬁﬁ.‘d’lsﬁépé(paéﬁl one external shape and said slurry prior to
coating with the slurry. 23. Use according to claim20, of a foil between

at | east one internal shape and said slurry prior to coating with the
slurry. 24. according to the clagins 22-23 of t erature resistant
. perforated }iglsfppajgtusl%@%giggg:[%pmﬂ?lg whgwp%?ea&?aﬁ%ﬂ?nbﬁl tr?ls_'%tgﬂi)ri sing a
powder ;cont @ifaigbleirhhffBl Sepdrafeat 28st tWRAnRFSAWapest 0 claim 20, of a gas
at nosphere conprising nitrogen.
19. Apparatus according to claim 14, wherein at least a thermai resistant

deformable material is chosen from graphite feit, graphite wool or graphite bar.

10 20. Use of a cavity provided between at least one external shape and at least one
internal shape, wherein a Si-containing powder composition is provided in the
cavity previous of heating the powder composition in a reactive gas atmosphere to

a temperature in which a ceramic shaped part is prepared.

15 21. Use according to claim 20, wherein the cavity is coated with a slurry prior to
providing the cavity.

22. Use according to claim 20, of a foil between at least one external shape and
said slurry prior to coating with the slurry.

20
23. Use according to claim 20, of a foil between at least one internal shape and

said slurry prior to coating with the slurry.

24. Use according to the claims 22-23 of a temperature resistant perforated foil.

25

25. Use according to claim 20, of a slurry comprising a powder containing silicon
nitride.

26. Use according to claim 20, of a gas atmosphere comprising nitrogen.

30



