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Development of Si,N,-BN Casting Mould

for High Pressure Slip Casting
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Synopsis:

SisN,-BN composite ceramic moulds have been developed for the
high pressure slip casting technique which is expected to be as effi-
cient as a near net shaping technique with high productivity. The
mould has a porous, homogeneous structure with ultra-fine pore
sizes. The pore size and porosity of the moulds can be controlled
by the grain size of BN powder as a raw material. The mould ex-
hibits excellent mechanical properties, high permeability, good
abrasion resistivity to water and good surface smoothness. The
SisNy-BN moulds coupled with high-pressure slip casting machines
make it possible to produce advanced ceramic bodies efficiently and
economically without clogging the moulds during operation. In
the near future, large-seale practical application of Si;Ns~-BN moulds
would take place in many fields, for example, structual ceramics for
automobile engine parts, other advanced ceramics and wvarious

porcelains.
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Table 1 Properties of SisNy powder

[af(a+ £)]> 100 (%) >97
Fe {ppm) <50
Impurities Al (ppm) <10
Ca (ppm} <10
Mg (ppm) <10
Specific surface area (m¥g) 10~11
Particle size Ds {pm) 0.7
Note o a-SiaN;
ﬁ: ﬁ-si3N4

Table 2 Particle size (Ds) of various BN powder  (pm)

\BN powder
~ A B C D E
—
Particle size Dso 0.2 0.9 4.5 7.0 11.0
3.2 EETRE
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SiaN¢ powder l BN powder ]
[ J
v (Al204 and

Milling Y205 powder)

Shurry control

Slip casting

(Plaster mould)

Binder removal

1
Sinteri {at 1800°C
in 9x10° Pa Np)

Fig. 1 Experimental procedure
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Table 3 Evaluation terms

Analysis of microstructures
Porosity and pore size distribution
Permeability

3-point bending strength

Shore hardness

Surface roughness
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Fig. 2 Effects of grain size {Ds) of BN powder on the pore size distribution of SiyNy BN ceramics

BN 20 wt%

Photo 1 SEM phatographs of SiyN~BN
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Fig. 3 FEffects of BN content and grain size of BN powder on
the pore size (dso) of SizNi-BN ceramics
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Fig. 4 Effects of BN content and grain size of BN powder on
the porosity of Si3N-BN ceramics
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Fig. 5 Effects of BN content and grain size of BN powder on
the permeability of Si3lNi~BN ceramics
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Fig. § Effects of BN content and grain size of BN powder on
the 3-point bending strength (g..) of SiNi-BN ce-

ramics .
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Fig. 7 Efects of grinding wheels number and grain size and
content of BN powder on the surface roughness (R,)
of S N.-BN ceramics

5 ¥ B

5.1 MmEEE S R

SuN-BN 31 SNy = kU o 7 At BN R FHES TH—ICS
ELTLAHHEBC > TS0, SbN-BN olETECKWT
AV, PRy AF 4 v IPEBEAGEAS ) —hoNFAEHTE
—ABL TS o bk b, BN RIFLME—im 8 LCE G
Bohico sk B, SuN-BN o572t BN a5 EoMNc -
HCHEMNT Do, SuNe oL EE TS BN BEX8nT ok
HEHMZRE,

SuN-BN o FHESHIED T ¥ + — 7 TH LD, Suli D
BELLIIE TS BNRETAE—-SHL WD 2 b, Tilo#
EhB—Thriow L ENIRS,

SisNi-BN o FHFAES, BN GHECHFKL BN X
flEhs o, BN HFA SuN ofFibelETso s00, &
Fliz BN FoBEcRHEE L, BNREEXALEVWELZOAAECE
B k<2 d, BNETRIOGHEEIEL CLEEN Y (F
Brik{BH—mELT 5, BNESFRCEFE Shi-C
LelbbobELrbRS. PHRXARIMM»>B—oT, 7
AV ET Iy FADE BT i rr vl FTLEEEY L
W bR TR A,

EBEOEZR Kook, kS (1) R bhT
L,alo)g

2T, dot PEFILE (pm)
P SR
A R (5.9%107%)

(1) AEEEHREEIOR - 8 smcHEER L oBEER
byt Ehhtkh, SuN-BNcEB L T4, EBETILEL
B Eh+h Fig. 3 L Fig. 4 oFJEAR AT, (1) X2
FREL-ER: SXEoENED LEY Fig. 8 wrid, Fig 8 &
D e AR ROFMEEEIEE G L —FKLTkD,

Nl B PERR R Vol. 24 No. 2 1992

O« Plaster mould
ON 10—3 L
= .
E . s
g O«—Resin mould -~
B P ®
e ,
) BN {Ds0) /" X
b 11.0 zm __@’ _/::
. o L&
2l .
20 bl
b .
70,7 ¥
e A/ // - -
v /45 Pis
7 s a
e -
05,.- 0
///
10-5 . ] ; .
0 10 20 30 40

BN content (wt%}

Fig. 8 Comparison of measured peameability with calculated
value (dotted line) based on Eq. (1)
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Fig. 9 Comparison of measured bending strength (ous) with
calculated value (solid line) based on Eq. (2)
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Fig. 10 Comparison of measured Shore hardness (HS) with
calculated value (solid line) based on Eq. (3)
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