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Abstract SiAlON-based ceramics are some of the most typical oxynitride ceramic materials, which can be used as
cutting tools for heat-resistant super-alloys (HRSA). SiAION can be fabricated by using gas-pressure reactive sintering
from the raw materials, nitrides and oxides such as SisN,, AIN, AlLO;, and Yb,Os. In this study, we fabricate Yb,,3Sij,.
(i AlninOnNien (M=0.3, n=1.9, 2.3, 2.7) ceramics by using gas-pressure sintering at different sintering temperatures.
Then, the densification behavior, phase formation, microstructure, and hardness of the sintered specimens are
characterized. We obtain a fully densified specimen with - SiAION after gas-pressure sintering at 1820°C for 90 min.
under 10 atm N, pressure. These SiAION ceramic materials exhibited hardness values of ~92.9 HRA. The potential of
these SiAION ceramics for cutting tool application is also discussed.
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Table 1. Compositions of SiAION ceramics used in this study
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Fig. 1. Shrinkage data and apparent density of gas-pressure-
sintered SiAION ceramics with sintering temperature; (a)
thickness shrinkage, (b) diameter shrinkage and (c) apparent
density.
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Fig. 2. SEM micrographs of SiAION ceramics sintered by gas-
pressure sintering at 1820°C for 90 min. under 10 atm of Ny;
(a) A, (b) B and (¢) C.
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line highlighted[11] and (b) a-SiAlION single phase region
highlighted at 1950°C (m: the rare earth amount or the
number of AI-N bonding, n: the oxygen amount or the
number of Al-O bonding)[12].
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Fig. 4. X-ray diffraction patterns of SiAION ceramics sintered by gas-pressure sintering at; (a) 1780°C, (b) 1800°C and (c)

S AlH-L 1780°Co) H13)] a-SiAION “go] 3<13] 7Ha
ZA3ell BAIgLO] B-SIAIONO] 2 1}
e 438 AES BAnh

o2 g FEHXEUFE UL BEIE AS
= o} a8 50 Bl mlAlfERE 24 BAIQle] A
TEZAE] A9} 3] ZEEAES] V)R]
o] glon 18 49 XRD Z#¢} 3 neishd 7
B-SiAIONZ} 3] YA GO =2 o]FolF Ao AR EH f-
SIAION®| ¥ ZAAQS AxF G 5= AATH4]. =
3k, B-SIAION &2 o-SiAlON2] FAJo] ol Adge o
o7 JAFEQ A5 2Ale] A G 7]s=
Aoz dA Joi12] £ wAFE B AT = B-
SIAION®] o374 IS = gt

FTFEANA T2 AL AESHHU 234 A=

ML o
fo td rlo 1o

S

2AY AR =33 1800°C} 1820°Co A A %35+ A7
o Ax & 18 60 HYTh ¢4 1780°C EALAAE
& 578 Alell AlHo] TeEo] Hxe] F40] EVFsRe
02 1780°C &ZA Y A= g2 17 69 1z YE}
U A 2om 1800°C}t 1820°Col A &A% AJHe] A
- 7}7} 78.8~83.6 HRA, 92.8~92.9 HRA®S] A& zHS UE}
Atk 2AY AR ST AZAAHe 239 HAre &
ALTrt oS s Frlehe Ads Bt ol &4
Ao F5E0] Aol wet Stk A AdE
53], 1780°C 2479 35 5801 7P 2A vk
oug 7|Fo] Al L5 AAA R BE RoR oiE
a1, ol & Aol BV AxE 32 HAEE 2 e
°F meyth &, AYsyt 45 5A] ot Uil 71F
o] A3] EA)EH= 1780°CS}t 1800°C AZAAZHE Y] 7
T3 A9 A EA4doletr] Boe 71E=e] wk
o2 Al 1820°C 2AA1E Al % Tl 7HE =
2 A% S 7T e E YEton 7]Fo] gle Al
ATz} 7P =2 F5ES 2 27} B 3o

Fig. 5. SEM micrographs in BSE (back scattered electron) mode of SiAlION ceramics sintered by gas-pressure sintering at

1820°C for 90 min. under 10 atm of N,; (a) A, (b) B and (¢) C.
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Fig. 6. Rockwell hardness values in HRA scale of SiAION
ceramics sintered by gas-pressure sintering at 1800°C and
1820°C for 90 min. under 10 atm of N,
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