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GAS PRESSURE SINTERING OF (3-SIALON WITH Z=3

E. Tani, H. Ichinose, K. Kishi
S. Umebayashi and K. Kobayashi

Government Industrial Research Institute

Kyushu Shuku-machi, Tosu-shi 841
The Saga Prefectural Ceramic Researcr Institute

Silicon nitride, an end component of (3-sialon. ?fgomposes by */523
heat of approximately1900 °C in 0.1 MPa nitrogen atmosphere. In order
to inhibit the decomposition, it is required to apply approximately
3 MPa nitrogen pressure at the temverature of 2000 C, If¢@-sialon
may be fired at the temperature higher than 2000°C, it will be possible
to sinter it without producing the low melting temperature phases
such as X phase, and compacts with high resistability against high
temperatures may be obtained.

Mitg:g has conducted a sintering experiment using (Q-Sialon (Sig.g
AlzozNe_z: z= 0 - 4,2) in atmosphere pressure, specifically with z=1
at the temperature of 1900 € and 2 Mpa nitrogen pressure, and he obtained
compacts of the density 2.99 g/cmj. There has be2n no reported sintering
experiments involving temperatures above 2000 °C, however. We therefore
conducted an experiment on p-sialon in the atmosphere pressure, 2pplying

the temperature of 2000°C and 4 MPa nitrogen atmosphere. This paper

is a report of our experiment.

In our experiment, 2z=3 was selected for'éwsialon compositions, and
the compositions containing 0, 2, and 4 equivalent weight % of more

oxygzen were set respectively as z=3 (0), 3(+2), and 3(+4).

#Numbers in the margin indicate pagination in the foreign text.
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The raw materials that were used

in the experiment were Si3Na (Ts-7,

Tl B loo':; average granule grade 0.6 pm) manufa-
I ctured by Toyo Soda Mfg. Co. Ltd.,
EZJ .//.z=uo) .j:% AIN (average granule gratie, 3.0 um)
340 :;:ﬁi; & manufactured by Toshiba Ceramics Co.
; j\ .\. J Ltd., and A1203(RA-40, average granule
g 1 //“”"T: grade 0,83 pm) manufactured by Iwata-
‘;; A4 /'/ _ ni Kagaku Kokyo Co. Ltd. These raw
% ‘/ 1=2000°C materials were measured at the compo-
s . sitions of 2=3 (0), 3 (+2), and 3 (+4).
Pn, (MPa)
Fig. 1. Effect of nitrogen gas pressure on Then, they were mixed with ethanol
T::2=:ﬂ:;;%f e as milled by a 513“4 ball for two days,
suction filtered, and vacuum dired.
The mixed materials, approximately
1§§?§$¥§T 11 g, were pressure formed by 30x30 mm
& Mta I metal press with the pressure of 98 MPa,
. , j Then, they were treated with the sta-
T;;:'— ble water pressure of 490 MPa, Thus,
g::ﬁfyﬁﬂ. 4 powders of approximate density 2.0
“W - g/em3 were obtained,
1 MPa

The powders wera put in a graphite
Z= 3(4), 2000°C crucible coated with BN in the order

Pig. 2. Side views uf saialon with =30+ 4) of z=3(0), 3(+2), 3(+4) from the bo-
ig. 2. Side views ol F-sion with = 1

sintered under nitrogen gas pressure of 1. 2

ol dMPaat 2 "C. ttom, around which a granulated com-
position z=3(+4 ) powder was filled,
This graphite crucible was cet in an

atmospheric pressure furnace (graphite

——
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heat generator, manufactured by Tooa Shinku Giken KK.) and was fired
at 2000 ¢ in the nitrogen atmospheric pressure of 1, 2, and 4 MPa,
The initial pressure of the nitrogen gas was set so that it would reach
the expected level at 1100°C. As for heating, approximately 50 minutes
was spent up to 1100 °C, then the temperature was raised at 10 ¢/min up
to 2000 €, where the temperature was maintained for 60 minutes before

cooling.

The fired compacts were weighed, the surface phase was identified
by X-ray defraction, and the density was measured by water substitution

method,

Pigure 1 shows the change of compact density and weight. The density,
of all z=3 (0), 3(+2) and 3(+4) compacts, was the higherst when the
pressure was 2 MPa, among which z=3(=2) showed the highest density,

2.96 g/cm3 (96.4%), The weight showed a clear increase from 1 MPa

to 2 Mpa, while the increase between 2 MPa and 4 MPa was slightly decreased.

The surface of the z=3(0) compact was identified as @B-sialon and
15R-sialon phases on the top and 15R-sialon on the bottom at 1 MPa,
/3sialon phase on the top and{G-sialon and 15R-sialon on the bottom at
2 MPa.lg-sialon phase on both top and bottom at 4 MPa, As for the com-
pacts of z=3(+2), both the top and bottom contained both A-sialon and
15R-sialon phases at 1 MPa, while a slight amount of X phase was ob-
served along with>@-sialon at 2 and 4 MPa. As for z=3(=4), measuring
was not conducted on the compact of 1 MPa “ecause it was swolen (Figure

2), and both the top and bottom of 2 and 4 MPa compacts were identified
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aslé-sialon. Additionally, some of the compacts contained the phases

that were not identified.

There was no swelling observed on the compacts of z=3(0), while
slight swelling was observed on the bottom of the compacts of z=3(+2)
at 1 and 2 MPa., As for z=3 (+4), the swelling was well developped on
both the top and bottom at 1 MPa, slight swelling was observed on the
bottom at 2 MPa, and no swelling at 4 MPa, (Figure 2) This swelling
is considered to have developped by the gas generated by the thermal
decomposition, Because this thermal decomposition was inhibited by the
increase of the nitrogen gas pressure, it indicates that the atmospheric

pressure sintering method is effective for ﬂ-eialon sintering.

We plan to report the details of the result of this {B-sialon

atmospheric pressure sintering in the coming future.
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