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ABSTRACT

SisNy, AIN and Y:0; powder mixtures of Lhe Yoi(S1, Alw(N. Okg composition were hol-pressed at 1900C
for 0 to 60 min under 30 MPa in order to fabricate the partially-stabilized o-Sialon ceramics {X=0.1). Room
and high temperalure flexural strengths of the specimens were compared with those of SiyNy-5 wt%Ya0s SisNy-
5 wt%Y:04-2 wt%ALO;, and B-Sialon (Z=0.5) ceramics. The flexural strength of the w-Sialon ceramics which
was hol-pressed for 15 min showed the highest value of 820 MPa at 14007 that is relatively higher temperature.
It 15 guessed thal a little amount of glassy phase existed in grain boundary because Y:0s and AIN components
were incoperated in SizN, grains, or transient lquid phase sintering, and microstructure with the smaller grain
size and the interlocked grains of o'-and B-SipMN; was obtaimed by the hot-pressmg at high temperature of
1900°C for the short time {15 min).

LM 2 oe] it AgIF T Yok T} FO T &
S v Hest] $eldE 28 Bl Pt gl
G Y Azpelse] GEAQ RHEEH WEte, B3 Q4s e 2FH Utk

AL Fo) w A EA AR} Ak ol s B Ashssh 2ol FAACAC BT AYEL 2E
Azfelzt Jdig sl J-%r.*JOI s5sie, A} AAE PRde AT THskn wr] 9
=9 AfHY Aege] Arke Aae) dvkh 2 FME Ao} ol LTRSS 20 Ael7) @l
Asties E S04, debed g WE 334 oL ISl 2% Asdd dEEY
Fol AAH SAo] $hain WaAgw Fuatel €3 Folde dubEel £REwal 1500T s 4
¥ E mePaAREA A4 AldHan Qon, 8 Bagert 107 ot Te] Wy, Aakit:

-410-



Yo1(5i, ADw(N, Ohis2]

40007 o] o] X e
Ao, g, meelA Zsas 284 #13E d
e 7|3 & HFR]Eel o8 FAdE AAAEE A
A Ew zlslA go), uebs], A5 dEEE ofH)
sle] Aol d Ldslr] A= “]—ZLH]"*ID}(MgO)
ah2 oL ALC:), o] = ol(Y.0s) 244155

AAEAL 25 3 el Akl e =Yg f&t]—.

z¢ a5z v

A=
A Le
st Ry

=)
5

I8y olg 2ZFAE aEE Adta iéﬂ]iﬂ &
Aell f2 4 glass phase) &2 —J—ZHF]-O% wel A
& g, TRl Z1AH Ay 2 "% ]'] 7] o
ol 27 E Adske] SsAE ?}%?ﬁr?—{ HA-=
Ahe] ek& FhaAlFlal 2o Wdade] F& AAE
A A A G, wEka] e AspAFabe) b4

2gzAe] A7), AR A3 Bl AlmEx
T, Az ok Fo|¥| §)5te WzbAS
(HIP)o} AMg=w glov), meatni= 345
gzl alAde] Askels whe] glel®. Aife
Fety mevtes g ERg skl gkl o
o] ZleatAl ZRd. aeelA e Ahme) adl
AL FHAZE 3] st BE5AY adl Alsds
27 (2-SisN, sohd solution) 3} Fabe] pa)aEl s B-Si
Npol Sgaateas B Auke) gts]
SCEREIE

o]RE] Aol A AAZLP AIFaRale] 324wt
%2] AN, 198 wi% ] V002 #slebe] 10004 o
7 A AHP) st x 23S w1 g 3-1591 o 25
7} defud] gha 2|9 o| 2o A ARAE UL
T UEe BTk v gloh o] 2AE a—Sxa]onﬂl k2]
M.(Si, AD (N, Dol A S z2eks bl Xzko)
019 H#<193 o-Sialon “d9de]?] ufio] e+ 4
& 9] a-Sialon¥ F£ke] B-SiN, Ao
wlely b olue)
Y.0:2] #H7)efe] 198 wtted w3
WAl 2AEE felake] ko] o) He
Hez 7Y Zeatxs] sae] ZhEn.

2 gdFelde s AsFih 2445 sl
glsle] FLmaER(X)o] 019 F-EolAE o-Sialon
Aol BEAZ 1500Te) 4 0 (o] s} SN-0Z E713), 155
(o]&F SN-152 Z7|gh), J08(*]8) SN-30L2 2 F7 t';}),
604 (=13} SN-602.2 %7139 7 A7 kd4 2 (HP) 5hed
gelzl el Hale] AR Y 1200C, 1300T, 1400
CollA Egs EAsly nlHxag dasiglc)h =it
SiN-Swi% Y 0uA1 (o] 3 SN-Y2 E7)3D), Si;N,-5 wit%
Y;04-2 wtth AlOs(2)8} SN-YAS F13), @ Zgke] 05

s It

alk
I:I
uk

m._ﬂ‘n'.

A
= E‘i
C}
AC:EH

T

'L.

gt wilzalo

et 1 Q] &
AxAal

ZATE

=
=

=

A29 A A5 5(1992)

3 u-Suwion EiklbAAA ] w2t

4] B-Sialon(o]dt SN-B2 E7)§H) 42443 =) 2}sly
SN-(0, 15, 30, 60) 2] 7|AA B4 g w4729 HE
AT asge,

2. AEYb

2.1, FsiaA MgteAo HixE
Z9EA 2 vlagae] 112 m¥ge) =, ads) F80)
olabel Ube E-10 532 SNy #4188 A48t
ié_z_zﬂ = AIN(Hermann C. Stark, Grade A,
A 4.0 um), Y.04(Aldrich Chemical Co., <=% 99.
). ALO;(Alcoa A-16, AFUA 06pm, VEDH
m¥g)-S A4-shelth Tabie 1e 7+ 232 3stzs
£ vyl
SigNy 2Ale} A zA R ARE-E AN, Ya0s, ALO; 3
& Table 2ell#]2} zko] SN-(0, 15, 30, 60} % SN-Y,
SN-YA, SN-f¢] x4de] #HzE gk 2AE5 o=

2L gdg Aggid B(YEEEH SUN-11)37
g Zejoledaa) 4] So4] 24430 Fob FAER
alyth AR wmss R]-EijI’_HF—/],?]- Aabg Az 4
£ale] AlAstd e z]“ 2 B 105T2) Z1F7]e A
244|171 Bol A zAlgic) ZAE-d-L 600 4] (mesh) A=

Table 1. Cherical Analysis of Starting Powders

{wt%)
Element SNy AN Y204 AlOy
N >38.0 330 79.0
O 143 1.2
C .05
Cl <0.001
Fe <01 0.011 0.0070
Ca <0.0005
Al <0.0005 | >865.0
Gd 0.0005
Zr 0.0007
S 0.0001 0.0047
Na 0.0593
Table 2. Composition of Specimens {wt%)
Sample SiMy | AIN Yo0s | AlG,
SN-(0, 15, 30, 60} | 94.78 | 3.24 1.98 -
SN-Y 55 - 5
SN-YA 53 - 5 2
SN-B 01.53 243 - 6.04
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Table 4. Results of Phase Analysis and Densities of
Sintered Bodies

NaQH-«l| %] ¢ & {etching) 3} —,—A]—{]}cﬁ_ﬂ 3 {]3M-35, Density Results of phase
Sample .
{g/cm?) Analysis
Table 3. Sintering Conditions of Specimens SN-0 3.156 2
Sample Temp:erature Time | Pressure SN-15 3183 pro’
(€ (mum) (MPa) SN-30 3182 B>
SN-(0, 15, 30, 60) 1900 060 30 SN-60 3.189 B’ (Tr)
SN-Y 1850 60 30 SN-Y 3.210 f=> unknown phase
SN-YA 1850 60 30 SN-YA 3.224 B
SN-B 1850 60 30 SN-B 3.137 p
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Fig. 1. Comparison of room and high temperature M.O.
R. of partially stabilized a-Sialon hot-pressed
at 1900C in N; for various time.
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Fig. 2. SEM photographs of the polished surface of sintered bodies after etching.

(a) SN-0, (b) SN-15, (c} SN-30, (d} SN-G0.

Table 5. Hardness and Fracture Toughness of Sinter-

ed Bodies
Sample Hardness Fracture Tou%lmess

(GPa) (MPa-mY?
SN-0 1772 0.7 543+ Q.05
SN-15 164+ 04 5.39+ 0.13
SN-30 17005 557+ 0.19
SN-60 169+ 0.1 542t 0.06
SN-bY 158+ 04 5.88+ (.30
SN-5Y2A 153+ 05 6.37+0.12
SN-B 161+ 0.5 3471014
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a) SN-YA, o=1027 MPa {b) SN-Y, c=5944 MPa

{c) SN-B, c=639 MPa {d) SN-15, 6=933 MPa
Fig. 4. Optical micrographs showing the fractured surfaces of lhe specimens after measuring flexural strengih
at room temperature,

Fig. 5. SEM photographs of the polished surface of sintered bodies after etching
(a) SN-YA, (b) SN-Y, (c) SN-§
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Fig. 6. Back scattered electron images of the polished surface of sintered bedies

(@) SN-YA, (b} SN-Y, {c) SN-B, {(d) S5N-15.
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(c) SN-B, o-501 MPa

(d) SN-15, a=823 MPa

Fig. 7. Optical micragraphs showing the fractured surtaces of the specimens after measuring flexural strength

at 1400T.
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