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ABSTRACT

An SiC refractory containing silicon niitride bonded thereto which comprises SiC_ as a
main component and SisN, and/or Si;N,O as sub components, and has a flexural
strength of 150 to 300 MPa and a bulk density of 2.6 to 2.9; and a method for pro ducing
the above SiC refractory which comprisses a step of admixing 30 to 70 mass % of” a SiC
powder having a size of 30 to 300 yrm as an aggregate, 10 to 50 mass % of a SiC
powder having a size of 0.05 to 30 um, 10 to 30 mass % of a Si powder having a =size of
0.05 to 30 um, and 0.1 to 3 mass % ir terms of an oxide of at least one selectec from
among Al, Ca, Fe, Ti, Zr and Mg. The= SiC refractory containing silicon nitride b=onded
thereto has the good resistance to heatt, thermal shock and oxidation and also ha-s high

strength and is excellent in the resistance to creep and in thermal conductivity.
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SPECIFI CATION

Silicon Nitride-Bonded SiC Refr-actory Material and Method for

Production thereof

T"echnical Field
C 00011

The present invention rel ates to a silicon nitride-
I>onded SiC refractory material and a method for production
t—hereof.

Background Art
00021

Silicon nitride (SiC) refractory materials are
i_mportant in industry for the excellent heat resistance and
refractoriness and are being ussed in 4 large amount in, for
example, setters for firing tiles, pottery, honeycomb
structures, etc.; kiln furniturce for firing other than the
setters; and saggers.

C0003]

In firing a to-be-fired material to obtain a ceramic
product (e.g. tiles, pottery or honeycomb structures), it is
ggenerally conducted, for exampl.e, to place a plurality of
I>lock-shaped pillars on the corcners of respective setter
f£loors to form a space necessary for uniform firing of to-be-
£ired material, pile up the setz-ters and the pillars
= lternately to form a multi-lawered setter, place a to-be-
Fired material on each setter o©f the multi-layered setter,
znd carry out firing.

F0004]

Assembly of such a multi—layered setter has often been
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made manually. However, 1in recent years, automati on and
labor saving have been adopted in firing and produaction lines
for ceramic product, and automation has been progr-essed in
transfer of setter and produced articles.

[0005]

As the base material for the setters and piMlars
constituting a multi-lasyered setter, there have be=en used
mainly mullite, alumina and zirconia which can be used at
high temperatures (e.g. 1,200 to 1,600°C). They, however,
are insufficient in strengths (bending strength amd Young's
modulus); therefore, ox ide-bonded SiC refractory and nitride-
bonded SiC refractory a ll having higher strengths are in use
depending upon the appl ication purposes.

[0006]

In a multi-layere d setter made of such an o xide-bonded
SiC refractory or a nitride-bonded SiC refractory-, however,
it is necessary to makes the thicknesses of the sestter floors
and pillars thick in oxder to obtain a strength capable of
withstanding the exterraal stress which appears at= the time of
assembling, use and disassembling of the multi-layered setter.
This has resulted in a larger weight and lower opoerating
efficiency, a larger heat capacity which makes it= difficult
to well respond to a recent years’ requirement fcoor energy
saving, and a lower thermal conductivity which m&kes
difficult the uniform kheating of to-be-fired mate=rial.

[0007]

In order to secuxe an oxidation resistance and strength
required for the above —mentioned refractory, a b-ulk density
of 2.6 or more is nece ssary, and oxides such as alumina and

iron oxide have ordina rily been added in an amou nt of 3 to
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10% by mass. When alumina an an iron oxide are added in &n
amount of 3 to 10% by mass, tlnhe glass phase at the bonding
portion between SiC and added oxide increases, which has
invited a reduction in creep mesistance being required for
refractory material) and a shorter life. Further, alumina

and an iron oxide have a dispesrsion effect in compounding of
raw materials and also acts as a sintering aid; therefore, 1in
the conventional method, when the addition amount of alumi na
and an iron oxide was reduced to 3% or less, there has bee=n a
problem of a reduction in bul % density and an insufficient
strength.

[0008]

For solving the above pmoblems, there is in use a
multi-layered setter made of = (porous or dense) Si-
containing material containincg, as a metallic Si phase, Si-
high in strength and superior 1in heat resistance, oxidaticon
resistance and thermal conduc-tivity; for example, a metall ic
silicon-silicon carbide compos=site material (a Si-impregnat-ed
sic refractory) containing Si and §iC as main phases.

[0009])

In case of a multi-layezxred setter made of such a Si—
impregnated SiC refractory, the setter and pillars can have
less thicknesses and lighter wweights; therefore, higher
operating efficiency and enercgy saving are expectable, ana a
longer life and a higher recyecling of setter are obtainabl_e.
[0010]

In the case of the mult=i-layered setter made of a Si_ -
impregnated SiC, however, the use at high temperatures, for
example, at 1,400 to 1,600°C i_s difficult because the uppexr

1imit of temperature for prac—tical use of the base material,
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the Si-impregnated SiC is less than 1,400°C.
(0011}

The present invention has been made in view of the
abov-e-mentioned problems of prior art and aims at pro viding a
sili con nitride-bonded SiC refractory which has heat
resi stance, thermal shock r esistance and oxidation re sistance
and which is high in strength and superior in creep
resi stance and thermal cond-uctivity, and a method for

prod-ucing such a silicon nitride-bonded SiC refractory.

Disc losure of the Invention
[(00122]

According to the present invention, there is provided a
silicon nitride-bonded SiC »efractory, characterized Zn that
it coontains SiC as a main phase and SijN, and/or Si,N,U as a
secordary phase and that it has a bending strength of 150 to
300 MPa and a bulk density of 2.6 to 2.9.

(0013]

In the present invention, it is preferred that fFine
parti_cles of SiC powder having a size of 0.1 to 1 pm i_s
unifcocormly dispersed around SiC aggregates constituting the
main phase.

[0014 )

In the present inventi on, it is preferred that at least

one o f the following (1) to (5) is satisfied.

(1) T he Young’s modulus ther ecf is 100 to 500 GPa.

(2) T.he thermal conductivity thereof is 20 to 80 W/ (m+ K) .

(3) At least one member selected from the group consis ting of
Al, Cea, Fe, Ti, Zr and Mg is contained in an amount of 0.1 to

3% by mass in terms of oxide.
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(4) The largest particle -diameter of SiC aggregates
constituting the main pha se is 50 to 300 pm.

(5) It contains SiC in an amount of 60 to 90% by mass and
Si,N, and/or Si,N,0 in an amount of 10 to 40% by mass.
[0015]

According to the pr esent invention, there is also
provided a method for pro ducing a silicon nitride-bonded S iC
refractory, characterized. in that the method comprises a s tep
of mixing

30 to 70% by mass o=f a SiC powder of 30 to 300 um as an
aggregate,

10 to 50% by mass of a SiC powder of 0.05 to 30 um,

10 to 30% by mass of a Si powder of 0.05 to 30 pm, a nd

0.1 to 3% by mass, in terms of oxide, of at least ome
member selected from the group consisting of Al, Ca, Fe, i,
Zr and Mg.

[0016]

In the above method, a forming step is conducted preferably
by slip casting.

[0017]

In the above methodd, a heat treatment is conducted
preferably at 1,350 to 1. 500C in a substantially nitrogen.
atmosphere. In this cases, it is preferred that a heat
treatment is conducted af 1,350 to 1,500C in a nitrogen
atmosphere containing 0.1 to 2.00% of oxygen.

[0018]

In the above methodd, it is preferred that a heat

treatment is conducted im a nitrogen atmosphere and then a

heat treatment is conduc—ted at 1,300 to 1,500C in the airc.
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Brief Description of the Drawing
{oo191

Fig. 1 is a graph showing the result of a test for
creep resistance, wherein the amowant (mm) of creep is plotted

againsst the lapse of time (hr).

- Best Mode for Carrying OCut the Inwsention

[0020]

The silicon nitride-bonded SiC refractory of the
presert invention contains SiC as a main phase and Si;N,
and/ox Si,N,0 as a secondary phase and has a bending stre ngth
of at least 150 MPa and a bulk dernsity of at least 2.6. The
bendimng strength is preferably 150 to 300 MPa because su<ch a
silicon nitride-bonded SiC refracttory can be suitably us<ed in,
for eample, the setter and pilla=x constituting a multi-
layered setter. The bulk density is preferably 2.6 to 2-9.
This 1is because the oxidation of #the refractory proceeds
easil~y, since the area of the refractory contacting with
oxygem increases during the use o—f the refractory at high
tempe ratures due to the increase —in the number of the
intermal pores of the refractory rnaterial, and the incre ase
in th e inner surface area of the gpores if the bulk densi ty is
small .

(0021 1]

In the present invention, i*t is preferred that fin e
parti cles of SiC powder having a .size of 1 um or less,
prefe rably 0.1 to 1 um is uniformly dispersed around SiC
aggre gates constituting the main Jphase. The reason is a s
follo ws. When SiC particles is fi@.lled, there ordinarily

remai n gaps between the particles ; however, when fine

parti cles of SiC powder having a size of 1 pum or less is
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uniformly dispersed, evem the gaps of 1 um or less are filled
with the fine particles «f SiC powder, whereby a nearly
closest packing state is attained and a higher density can be
achieved.

The amount of the =emaining fine pores greatly affecTts
the inner surface area ( specific surface area) of the open
pores inside the base ma terial and accordingly also the
oxidation resistance of the base material. By uniformly
dispersing fine particle s of SiC powder having a size of 1 upm
or less around the SiC a ggregates and filling the fine por-es
with the fine particles of SiC powder, the oxidation
resistance of the base m.aterial as well can be increased.
[0022]

It is preferable t hat, in the case of the refractory of
the present invention, t he Young’s modulus is 100 GPa or more,
more preferably 100 to 5 00 GPa. The reason therefor is as
follows. When the presemt refractory is used in, for example
the setter floor and pil lars constituting a multi-layered
setter and particularly at the time of assembling the multi-
layered setter and mount ing a to-pbe-fired material on each
setter, each setter and each pillar show no large deformat-ion
against an external stresss applied; thus, the multi-layered
setter has a higher stal>ility and the strain of each settesr
is small, and there can be obtained a ceramic product of
higher quality.

[0023]

The refractory of the present invention has a thermal
conductivity of preferal>ly at least 20 W/ (m-K), more
preferably 20 to 80 W/ (m-K), because a high thermal

conductivity enables uni_ form heating of a to-be-fired
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material at high temperature s and can give a fired materdal
o f higher quality.
[ 0024]

The refractory of the “present invention is preferred to
—ontain at least one member selected from the group
—onsisting of Al, Ca, Fe, Ti , Zr and Mg, in an amount of 0.1
to 3% by mass in terms of ox ide, from the standpoint of
oxidation resistance, therma 1 shock resistance, control of
t—he amount of cristobalite t o be formed, and control of the
anount of glass phase to be formed. In the refractory of the
pPresent invention, it is pre ferred that the content of
aAlumina (Al,0,) in raw materi.als composition when measured by
luorescent X-ray analysis i s particularly 0.05 to 1.5% by
mass in terms of oxide and t he content of alumina + iron
ozxide [Al,0, + Fe,0;] is partdcularly 0.5 to 2.0% by mass in
t—erms of oxide.

R 0025]

In the refractory of t he present invention, it is also
preferred that the SiC aggre=gates constituting the main phase
have the largest particle di ameter of 50 to 300 um. The
+—eason therefor is that wherm SiC particles of 50 pym or more
aare present in the refractor-y, the development of microc racks
=t the time when a thermal sstress is applied to the
xefractory would be stopped by such particles if such
particles exist in the structure.

In contrast, in the ca.se of SiC particles of less than
50 um, cracks tend to appearr at the grain boundary and g row
wapidly, which results in a reduction in thermal shock

xesistance. Meanwhile, when the largest particle diameter of

fhe SiC aggregate is more tlaan 300 pm, it is not easy to
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obtain a sufficient thermal shoc k resistance and sufficient
strengths (a sufficient bending stress and Young’'s modulus) .
[0026])

Further, the refractory of the present invention is
preferred to contain SiC in an ammount of 60 to 90% by mass
and Si.N, and/or Si,N,0 in an amouant of 10 to 40% by mass. The
reason therefor is as follows. ™The present refractory
contains SiC as an aggregate and , at the bonding portion,
Si,N, and/or Si,N,0 as a secondary” phase. When the amount of
the main phase (SiC) is below th e above range, it is
difficult to obtain a sufficient thermal shock resistance and
sufficient strengths (a sufficie nt bending strength and

Young’s modulus); when the amoun t is above the range, the

f\\amount of the secondary phase fo rming the bonding portion is
15

20

25

30

small and no sufficient strength is obtained. Si,N, and/or
:Siﬂ%O as a secondary phase is usszed for the purpose of
attaining the strength by bondin g the main phase; however,
when the amount of the secondary phase is large, the balance
between the main phase and the s econdary phase is lost and it
is difficult to obtain a suffici ent thermal shock resistance
and sufficient strengths (a suff icient bending strength and
Young’s modulus) and, when the a mount of the secondary phase
is small, no sufficient strength 1is obtained.

[0027]

As described above, the re fractory of the present
invention has heat resistance, t hermal shock resistance and
oxidation resistance and is high in strength and superior in
creep resistance. More specifically explaining, the

refractory of the present invent ion has a temperature (about

1,600°C) close to the use temperature of oxide-bonded SiC
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refractory or nitride-bonded SiC refractory and a strength
(about 225 to 250 MPa) close to the strength of Si-
impregnated SiC, and can possess both advantages at least ore
of that the respective conventional refractory can have.
{0028]

Next, description is made on the method for producing
the silicon nitride-bonded refractory of the present
invention. The refractorsy of the present invention is

produced ordinarily by steps of [1l] compounding of raw

materials, [2] mixing, [3] slip casting, [4] demolding, [5]
drying, [6] firing (firing in nitrogen atmosphere ([6]-1) and
firing in oxidative condi tion ([6]-2)), and [7] inspection.

Herein, the main feature of the method for producing the
refractory of the present invention lies in that the method
includes the step ([1]+[2]) wherein 30 to 70% by mass of a
SiC powder of 30 to 300 pm as an aggregate, 10 to 50% by mass
of a SiC powder of 0.05 to 30 pm, 10 to 30% by mass of a Si
powder of 0.05 to 30 pum, and 0.1 to 3% by mass, in terms of
oxide, of at least one memmber selected from the group
consisting of Al, Ca, Fe, Ti, Zr and Mg are mixed. When the
inorganic oxide(s) is (are) used in a large amount, the
amount of the glass phase to be formed at grain boundaries is
large and the required creep resistance of refractory
material during the use is lowered, resulting in a short life.
[0029]

In the method for producing the refractory of the
present invention, it is preferred that a Si powder is added
in the compounding of raw materials ([1]) because the Si cam
be dispersed uniformly around the SiC aggregates. 1In the

method for producing the xefractory of the present invention,
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it is also preferred that of the inoreganic oxides (Rl, Ca, Fe,
Ti, Zr and Mg), at least Al,0,, Fe,0; and Na,0 are used in
amounts of 0.05 to 2.0% by mass, 0.05 to 1.0% by mass and
less than 0.1% by mass, respectively. Further in the method
for producing the refractory of the p resent invention, by
adding fine particles of SiC powder h aving a size of 1 pm or
less in particle diameter in an amoun t of 10 to 30% by mass;,
the resulting refractory material can have an increased
density (a higher denseness). In conwrentional compounding,
the resulting refractory had a low de nsity when the amount of
the inorganic oxide used was 3% by ma ss or less; in the
present method, however, by adding fi ne particles of S5iC
powder, a high bulk density of 2.6 or  more can be obtained
even when the amount of the inorganic oxide used is small.
[0030]

Also in the method for producin g the refractory of the
present invention, the forming step i_s preferably conducted
by slip casting ([3]). Thereby, the resulting formed
material has an increased denseness aand the refractory after
firing can have increased strengths ( an increased bending
strength and Young’s modulus) .

[0031)

In the method for producing thes refractory of the
present invention, it is also preferrced that firing is
conducted in a substantially nitrogera atmosphere at 1,350 to
1,500°C and the firing time is 1 to 30 hours ([6]1-1).
Thereby, the Si in the formed material reacts with the
nitrogen present in the firing atmospohere; there are formed
silicon nitride and a silicon oxynitr-ide (this is formed

owing to the presence of a very small_  amount of oxygen in the
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substantially ndtrogen atmosphere), at the grain boundaries
of SiC; these ccompounds can bond the SiC ag gregate.

The oxyger concentration in the nitro gen atmosphere
when the heat tmeatment (firing) is conduct ed at 1,350 to
1,500°C, is preferred to be 0.01 to 2.00%. The reason
therefor is that- the presence of a very sma 11 amount of
oxygen allows foormation of a silicon oxynit ride and enables
stronger bondincgg of SiC grain boundaries. ZIncidentally, a
nitrogen content® of less than 90% by volume in the nitrogen
atmosphere is not preferred because it caus es delay of
nitride formaticon speed, or insufficient ni tride formation
due to the presesnce of oxygen, or oxidation. of the raw
materials, durirmg the heat treatment.

[0032]

In the met—hod for producing the refra ctory of the
present inventicon, it is further preferred that after the
firing in a nitrogen atmosphere ([6]1-1), a heat treatment is
conducted in the air at 1,300 to 1,500C ([&]-2). The reason
is that the heat® treatment can form a stron.g oxide film on
the surface of &he obtained refractory, whesreby the oxidation
and deterioration of the resulting refractoery is suppressed
even when the maaterial is continuously used. at high
temperatures fox a long time and there can be obtained an
extremely high fthermal shock resistance of substantially no
deformation or koulging or cracking.

[(0033]

When the oxidation temperature is les s than 1,300°C, no

sufficient oxides film is formed and no oxidiation resistance

may be obtained . Meanwhile, when the oxida—tion temperature

is more than 1, 500C, oxidation takes place violently during
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the format-ion of an oxide film; a gas generating from the
oxidation is taken into the oxide film formed an d the oxide
film has poores; therefore, no sufficient oxidati on resistance
may be obt-ained.

(0034]

Inci dentally, the refractory of the presen-t invention
needs no Meat treatment when used at temperature s of 1,300C
or higher, but preferred to be subjected to a he at treatment
when used at temperatures lower than 1,300°C.

[0035]

Here inafter, the present invention is desc ribed in more
detail based on Examples. However, the present Znvention is
in no way restricted to these Examples.

[0036] (Example 1)

The raw materials shown in Table 1, that i s, a SiC
powder, a Si powder, Fe,0,, Rl,0;, a dispersing agent and ion-
exchanged water were compounded in a compounding- ratio

(mass %) sshown in Table 1 (compounding of raw ma.terials [1]).

[0037]
Table 1
Component (particle diameter) Compounding ratzio (mass %)
SicC 100 pm 47.0e0
3 pm 10.0«
1 pm 24.5@
1.00
1 pm >
Si 17.0a0
Fe,0, 0.50
Al,0, 0.50
Dispersingg agent 0.15
Water 13.00
(0038]

The compounded raw materials were placed i n a trommel
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and mixed to obtain uniform slurry and simultasneously
disintegrate t he secondary particles and prima ry particles of
raw material particles in the slurry (mixing [ 2]). The
trommel mixing was conducted for about 20 hour-s with 100 kg
per batch.

[0039]

The slurxy obtained by the trommel mixin g was poured
into a gypsum mold and the water in the slurry  was absorbed
by the gypsum mnold to accrete a green article having an
intended thickmess to the surface thereof, whe reby a cast
article was obtained (forming (slip casting) [ 3]).

[0040]

The formexd article was taken out of the gypsum mold and
the water in the formed article was removed by drying
(demolding [4] and drying [5]).

(0041]

The dried formed article was fired in a mitrogen
atmosphere at 1,450°C for 10 hours (firing in ritrogen
atmosphere ([6J-1)). Then, the fired article was fired in
the air at 1,450C for 10 hours (firing in oxidative
condition ([6]—2)).

[0042]

Lastly, the resulting refractory was inspected for dimension
and crack forma&ation (visual check) (inspection [7]), and then
measured for bending strength, Young’s modulus , bulk density,
porosity, thermal conductivity and grinding foxxce, and
evaluated for processability. The results are shown in Table
2.

[0043] (Comparative Example 1)

A known conventional Si-impregnated SiC mefractory
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(NEWSIC, the tracdemark of a product of NGK Insulator-s, Inc.)

was measured for bending strength, Young’s modulus,

density, porosit-y, thermal conductivity and maximal

bulk

usable

temperature, and evaluated for firing deformation amad
processability. The results are shown in Table 2.
[0044]
Table 2
Example 1 Comp-arative
Exa.mple 1

Bending strength (MPa) 200 250
Young’s modulus (GPa) 2490 350
Bulk density (g/«cc) 2.80 3.00
Porosity (%) 10.0 0.0
Thermalconductiv ity (W/mK) 30 180
Maximal usable ®emperature 1500 1350
(C)
Firing deformatieon Small Pr-esent
Grinding (N) 60 60
Processability With slight With Aifficulty

difficulty

[0045] (Discussiom for Example 1 and Comparative Example 1)

As apprecia&ted from the results of Table 2, Exzample 1,
as compared with Comparative Example 1, was slightly~ inferior
in strengths (bemding strength and Young’s modulus) but was
sufficient as a Mase material for the setters and pi_llars
constituting a mmulti-layered setter. Further, Examp le 1, as
compared with Cormparative Example 1, was high in thes maximal
usable temperatuzre and therefore is considered to be
applicable to a rnulti-layered setter for higher-tempoerature
firing. Furthermore, Example 1 was small in firing
deformation and ~therefore needed substantially no gr-inding.

Meanwhile, in Cormparative Example 1, there was firimg
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deformation and the processing was difficult; therefore, a
time and labor were needed for correction of deformation,
which would suggest a possible increase in cost.
[0046] (Example 2 and Comparative Example 2)

There were prepared two kinds of silicom nitride-bonded
SiC refractory each having a composition (in tterms of oxide)
of Table 3 obtained by chemical analysis. They were each
subjected to compositional analysis by fluorescent X-ray
analysis, qualitative analysis of crystalline phase by XRD,
and creep resistance test. The results are sthown in Table 3
and Fig. 1. In Table 3 and Fig. 1, one is a silicon nitride-
bonded SiC refractory obtained by the same production method
as in Example 1 (Example 2), and the other is a known
convent ional silicon nitride-bonded SiC refractory

(Comparative Example 2).

[0047]
Table 3
Compositional Composition Example 2 |Comparative
analysis (in terms Example 2
of oxide) (mass %) SicC 72.30 70.40
Si;N, 24.20 23.60
Al,0, 1.20 4.60
Fe,0, 0.60 0.40
F-5i0, 1.7 1.08
Qualitative SicC o o
analys:.s.of a -S1i,N, © A
crystalline phase B -51i.N, O —
by XRD
Mich — - Little | B -Si;AION, - ©
e © O A (B-sialon)
Si,N,0 A -
Sio, VAN A
21,0; (corundum) - O
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(0048]

Whe creep resistance test was conducted under the
followDing conditions.

West temperature: 1,400C x 200 hours

SShape of test sample: 10 rom x 2 mm x 120 mm (length )

SStress: 1 MPa

Tested positions: the end and center of test sample
[0049] (Discussion for Example 2 and Comparative Example 2 )

~As is clear from the resullts (Fig. 1) of the creep test
for Example 2 and Comparative Es<ample 2, it has been
confirrned that the creep resistaance of Example 2 was much
supericor to that of Comparative Example 2. Further in
Examples 2, it has been confirmed the content of alumina
(Al1,0,) in compositional analysi= was far smaller than in
Compar=tive Fxample 2, as shown in Table 3. Furthermore in
Examples 2, as shown in the qualdtative analysis of
crysta_lline phase by XRD, of Talole 3, there was present mo
crystaZlline phase of B-Si,AlON, (B-sialon) or Al,0,
(coruncdum) (these phases were pmesent in Comparative Example
2); the= amount of the crystallirme phase of a-5SiN, was mo re
than im Comparative Example 2; &nd there were present the
crystaZlline phases of B-Si;N, arad Si;N,0 which were not
present in Comparative Example 2. From the above, it is
presume=d that in Example 2, since the amount of alumina
(Al,0,) was controlled at a nece.ssary but minimum level ats
the ste=p of compounding of raw rnaterials, there was no
increas=se in glass phase at the kooundary of crystalline phase

and a —reduction in creep resista&nce could be suppressed

greatly.
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Industrial Applicability

[0050]

The silicon nitride-borzded SiC refractory material obtaine d
by the production method of the present invention can be
suitably used as a setter and pillar constituting the mult i-
layered setter used in firing of a to-be-fired material for
obtaining a ceramic product (e.g. tile, pottery or honeycomb

structure).
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Claims

1. A silicon nitride-bonded SiC refractorsy which contains
SiC &as a main phase and Si;N, and/or Si,N,0 as a secondary
phase and which has a bending strength of 15#0 to 300 MPa and
a bulk density of 2.6 to 2.9.
2. The silicon nitride-bonded SiC refracteory according to
Clairn 1, wherein fine particles of SiC powde r having a size
of 0-1 to 1 pm is uniformly dispersed around SiC aggregates
constituting the main phase.
3. The silicon nitride-bonded SiC refract-ory according to
Clairm 1 or 2, which has a Young’s modulus of 100 to 500 GPa.
4. The silicon nitride-bonded SiC refract ory according to
any of Claims 1 to 3, which has a thermal co nductivity of 20
to 8Q W/ (m-K).
5. The silicon nitride-bonded SiC refract ory according to
any of Claims 1 to 4, which contains at leas t one member
selected from the group consisting of Al, Ca , Fe, Ti, Zr and
Mg, dn an amount of 0.1 to 3% by mass in terms of oxide.
6. The silicon nitride-bonded SiC refract ory according to
any of Claims 1 to 5, wherein a SiC aggregat.e constituting
the ¥main phase has the largest particle diameter of 50 to 300
pm .
7. The silicon nitride-bonded SiC refract.ory according to
any <of Claims 1 to 6, which contains SiC in an amount of 60
to 9 0% by mass and Si;N, and/or Si,N,0 in an &mount of 10 to
40% Dy mass.
8. A method for producing a silicon nitri_de-bonded SiC
refr actory, which comprises a step of mixingg

30 to 70% by mass of a SiC powder of B0 to 300 um as an

aggr egate,
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10 to 5 0% by mass of a SiC powder of 0.05 to 30 um,
10 to 3 0% by mass of a Si powder o©f (.05 to 30 pm, ancd
0.1 to 3% by mass, in terms of oxdde, of at least one

member select ed from the group consistirmg of Al, Ca, Fe, Ti
Zr and Mg.

9. The met hod for producing a silicorm nitride-bonded SiC
refractory ac cording to Claim 8, whereim a forming step is
conducted by slip casting.

10. The met hod for producing a silicom nitride-bonded SiC

refractory ac cording to Claim 8 or 9, wherein a heat

14

treatment is conducted at 1,350 to 1,500C in a substantiallly

nitrogen atmo sphere.

11. The met hod for producing a silicom nitride-bonded SiC
refractory ac.cording to any of Claims 8 to 10, wherein a he
treatment is conducted at 1,350 to 1,50 0 in a nitrogen
atmosphere co-ntaining 0.01 to 2.00% of -oxygen.

12. The met hod for producing a silicom nitride-bonded SiC
refractory ac:cording to any of Claims 8 to 11, wherein a he
treatment is conducted in a nitrogen atdmosphere and then a

heat treatmen.t is conducted at 1,300 to 1,500°C in the air.

at

at
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