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BF9E T 7€ Bio-Sialon(Sis.23Alg.7700.77N7.23) FHIA 7.26wtANd- F 1< A B & (Nd2S12AI04N3)
BHBOREIRMBELRTH. REIBY, FLTEEH#EAN oSialon, HBEMNAS, Kt
TEREETRAHBEAT, HFERAIBFUHEKAGHENTE. MMERSE ALOEHESL, T
T HAE 1000~1400°C B9 E4Lf7H. 1000°C HiLef, EXRAMHNERKRAEREHF AL S
BT BEAEREREELN, SEENETNAEERREMM A-Nd:Si:O7 &%, HBTF
Nd & F Y FZ H R AT R R B R AL TR i 0.

X 4@ i p-Sialon, BEKAH, HiLfTH
4 % B TB323

1 5|7

XFFE A, Bt sialon MBI E—FAEFENEREWEE, BT %R S B HD
PR ATERE, REEBR NS HEEEAEEWHWE, BHEEEMN SRR N L sialon b
AR —ANEEFE. M RSi-Al-O-N #EFE M X R (R=Nd, Sm, Dy, Y)(~% BF 55 15
H, HKARW—5 o-f-sialon JLFEME N BEMN, HFEEFERSH N FRHAE N,
HHERNEEHRREE—

AT EKAWRENEERE, 55 STLLEM N & FHE sialon B85 EAL TR
[45), Bl Al-O BRALER4r Si-N B K A EBE, B EKAERIFHRA IS, B,
EERALTHERADTFHAER L EK G BB ENE LG, BEGEN T E g 00
¥)2E W TR AT R, B ARG E YK RoSis- AL O3y Ny BRI AL HERE (1000°C) &
B Al-O @B ¥4 Si-N @50l 08 B o (0] 3T HETHUEKA R K5 RN
sialon PR P AL ERE, A TR ERBERETH L TR F-sialon FEHH, HLEKA
BV B R KB E M Nd- BKGEBEK (Nd-M) 8 & FH, BFRA8 8RN A4
5 H F7E 1000~1400°C By EALYERE. 58 1 -sialon $13} #4100 15 142 {1 2L R B03R.

2 xR

Pl SisN4(UBE, & & & 2.0wt%), AIN(GG#H LT, &8 & 1.3wt%), NdOs (L E ek T
T, 99.9%), ALOs( ¥ RAL T, 99.5%) A E B BB B10(Sis 23Al0.7700.77N7 23)+7.26%Nd-
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B KA BB (NdoSi; AlOgNy) (i #F A S-sialon-Nd-M") FAh, FERBFAMYREHEE
BHATECR. BIRKERBIENSR, H5E RS H Y SIHFE 1.5h. Ll 5MPa #) 38 K
#10mm, J& 4mm #/NE F, FLL 200MPa (9 EiR¥& F#E 3min B EH. BTFERMHFIHER
B, EHEMU 1 KEEN,; fsANBREF &, F 1600~1800°C # i B 75 B Wi T C R4
(FARE 2h), AR RS R LR O A 2 BE B T B K R T &, M4 B X 54k
MR, AT AR E ML MY BT BN kSR

HREATHOERBERELZS (ERN 20MPa) fil&. #EBE N 1750°C, R4 2h. V)
S35 43 2 P [E 1 45 B RE S OB FEBRET P THIB K (1550°C/24h). $i AR K RE & 2 41 81 3 40 B
A 6mmx7mm K/, E lmm K FHF, ETEANESHE 2em MERGHE. H#EAZ
B, KAFFREHANFMERSBESEEX. HEREE ALO; #fIRKN, FETFIHPH,
PL200°C/h I FHBEE, MBI AZTHRERE, RE—E/EE, BPKXa. S EH
S RFNAE (£01mg), HEMELRETUNAE X HEAGHBEEL=Y, EHTFaHEE
(SEM KYKY2000, # 4 B F B3 Link ISIS 3.00EDX % 45) MMM G2k, #E Bk
i, EdAE -sialon {5 M2 ¥ B Guinier-Hagg A HL R AH Y B £ 1 R 48 (LA Sk
WAR) AT TR BRI 2

3 ER5®

3.1 REERITH
fE 1600 . 1700 , 1800°C REAHMAIKRE ., BWEMYM oI ERIITHE L BRAR,
HEywERIERERHE-—EBBEUN, XB/PNHRER 2R 0L 8 A7 AR
% 1 [(-siaoln-Nd-M' #bBEFMAI

Table 1 Densities and X-ray results of sintered (-sialon-Nd-melilite solid solution samples

Firing Weight  Density Phase present Cell dimension
condition(°C/h)  loss/% /gcm™3 a o I M’ a c
1600/2 PLS -2.1 2.714 s(35) s(33) 5(32) tr —
1700/2 PLS -1.5 3.019 m(13) m(17)  vs(70) tr —
1800/2 PLS 0.0 3.205 vs(100) tr
1750/2 HP — 3.253 vs(100) tr B':7.618(1)  2.922(1)
1750/2+1550/24 — 3.245 vs(94)  w(6) B:7.617(1) 2.920(1)

Note: HP=hot pressing, PLS=pressureless sintering; a=a-SigNy; o’ =a-sialon; g’ =f-sialon; v=very; s=strong;
m=meduim; tr=trace; —: not measured

MREE R B E AL AT H, B-sialon-Nd-M' AL A B RS BUE, AR LUHAE 1750°C
MERE R EEAEREE, NIE 1800°C T ERE/E, ey BRI T LIk B 30 % B i
98.5%. FEENEGTAM TR LW AN ES R BAT AR TR, AL UR
R, TR BLER A, BRIBE T a-sialon f1 B-sialon [AlWFE A (1600°C), Wi —# FHHRE,
WU AEH ¥ ce-sialon 1 a-SisNy B[ FF, G-sialon #—H K. EFHHKE, Nd- BKGH
RERTLBPREEHA. AROHEIBFMEHNFELT, NdETERREETERTHEA
a-sialon, 7 =i T HE a-sialon B 75 ## & [-sialon f 3 — 7 AT #8545 BEEEAH.
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1750°C #4 JE #E 5 A9 A0 40 A K SR 1800°C JC [E A i 9 A 4H AU AR B X 98 4% v B 2K
(1550°C/24h), M{EF AR R HBANH L TRURKGHENBANT Y, ARG
EMEAERYE RBREEKGEA—EM A0 BARE. B THEATRKAHENER
A, TESHENELRRSE. REFRR ARG ERAE S-sialon Y BHEBHABAZE, &F
¥ B-sialon B & M S HORN & S HOR B 75 B A B0 & B2 12 INRAE SR, B-sialon B9 Z Y
2 0.55, WIRIHEMR /D BB R R HEMHEFE T —Fo A0 4
3.2 F1ITH
3.2.1 KBSt

1B KU AIR K By B-sialon-Nd-M' #: %, 7£ 1000°C £ 4L 20h 5 RE A B A HEE (<0.1mg).
XRD %&£, mE 2 PR, KAREHARAHBHALTWHE. SEM BREHWRERH,
B AFIRR K HERBIARA B HITR.

% 2 [-sialon-Nd-M' B X # & B REAHIIEEK

Table 2 X-ray results of oxidized surfaces of post-sintered $-sialon-Nd-M' samples

Oxidation condition (°C/h) Major phases Minor phases

1000/20 B M®
1200/72 A-Nd;5i,0+, 8° Si02
1300/20 3%, A-Nd;Si»07, SiO; —

1300/44 8%, A-Nd25i,07 Si02
1300/72 A-Nd»Si;07, B* Si02
1400/20 — —

B=p-sialon, M=Melilite, A-NdSizO7= tetra-Nd2Si2O~, *=signals of bulk material. —: not obsreved. Note:

The phases are listed in an order of decreasing XRD peak heights
3.2.2 PEEL

iB K FIARGR K §9 B-sialon-Nd-M' #E fR#E 1300°C 43 B4 fk 20 . 44 #1 72h M ERTH
L HE1AN, 2BXERABERBERTHEAREXER. XNHETEAGEE—
ERELRST RAEHEME mRAEFEANLES FEHRNT BHH LRI BN E

iB K IR IB K (Y B-sialon-Nd-M' # & 7€ 1300°C # (L A[F] B 6] ¥y R XRD Hl SEM 4R
EAME, ST GE KRR AFETHAE. XRD EESR, mE 2 XK 2 fin, £H
1300°C 44k 20h B F 72h Y L RE, HFFERAFMBETH Iy -Nd2SizO7 kL, 3 (001]
FHEHETHLET MELEFGEASEBEELEAEKMmBL. SEM XA FRE
fyIREZ (WP 3) I AE, 1300°C H4k 20h 5, HGARECEMKEH N, BETWERH S
0 (E 3(a), Y —HEKENEE 72h, EAREUERAKXIE. ERKEH SEM BH
(B 3(b) 1 3(d)) L AT B b B B b K BB 2 ML 478 89 Nd2SipO7 S kL, X AR
1 XRD %5 R —%, ¥ NdoSipO7 A FAEFMERE. EHEEFERFERREE RS20,
S RLTE SiaNg ZE M &6 ST A b B AR 031 3 XM G £ KB MR
3. EHRBRIFI PN L RSLO, MR, BA M AERE KA U8, T 4% 00 B 4R R
HFRSE B AERKER, HAMEREAEERERRXOMHE. DATET SN, ZHE
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FIWFF AN MO R B, B R
AR MAIES T, bREEIES
M -LTRAamBmE RS, £
| 1300°C 1 Nd- & K £ 3% B 41 4 % {1
s Y e REREE
(RS HE T RE. WS 0 No i 4 NE LS

4 ﬂlhidBM as-sintered

Weight gain/mgeem™
o= N w

M 1 B-sialon-Nd-M" 1 1300°C |ikRS
R TR

Fig. 1 Weight gains per unit area of J-sialon-
Nd-Aff at 1300°C for different time
NdBM=g-sialon-Nd-Af'

13 %
a [f-sialon
"SI0, 008
& A-Nd.S$1.0. ‘

W

P 2 Fesialon-Nd-M' B &G R{LRmEM
XRD i

Fig. 2 XRD patterns of oxidized surface
of J-sialon-Nd-AM' post-sintered sample at (a)
1300°C for 20h, (b) 1300°C for 72h and (c)
1200°C for T2h

M 3 A-sialon-Nd-M' i K5 1300°C #{k 72 iy SEM B4
Fig. 3 SEM wicrographs of oxidized surface of f-sialon-Nd-M’ post-sintered sample at 1300°C for (a)
20h, (b) enlarged photo of the bubble of (a), (c) 72h and {d) enlarged photo of the bubble of (c)
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. o NA BEE T R R SR et B . dUcETRl E L EAE E e S
P, AT NRAENER. FAEEREIRPYML, WFERE T Nd,Si,07
R (1 T LT BE T IR ALY A B Ak R R KORE S Ak 3R 00 AH A A 0 A A — B
Al DAY RTRTIEERE. MRS HE, EXHERAICEE. HTFHEER
R AEAR T Nd BEER AN L, RZEREATIEE DA E. HF F-sialon-Nd-AL'
B AACPE SR TE 1200°C #fk 72h, H XRD M T @ 2(c), SEM @B RMME 4 frm, REX
it 1300°C 1k & 45 T 4 A8 B oY .

M 4 g-sialon-Nd-AL HCKEEG 1200°C |AER & E 0 SEM HiH
Fig. 4 SEM micraograph of oxidized surface of 3-sialon-Nd-A1" post-sintered sample at 1200°C for
(a) 20h and (b) enlarged photo of (a)

3.23 AR

B-sialon-Nd-M" 3B K FE & 7E 1400°C 1k 20h J5 I E N 1.3mg/em?®, IWIRET W T4 —
EABA A, XRD MFEMEmmAERM. SEM WERELNERSRT, HAREANE
MR dh k. #1300°C ik FE AW, Nd FEHBHNER S0, HEFO TR LA R
K Nd:ALSi~G:16:78. fRAEE, EMEE F. SeMBPEMAT KRy, mERKREREE
R NdaSiaO7 (19 Nd B -F 75 A R HI-

MEEAERATIIAY, Nd- ERAEBANTE IRIERBEETFRAR, &
BT THGR AR EI VA, WUERARKAEFEEHY MBI BTSSR TFREH
AL e (M T Nd® B A REREL B S E TR, AmES . WiBE b
bR ECRm TN TR, SE— SR RN,

4 B

L desiadon-Nd-2 ARG W6 Loc REEM IR RS I (r1E T @ BB B4R, e A R
THILL BT IS 40 AL {4 4 372 B

2. Festalon-Ne-Af* R K FE G ZE 1000°C EALRT, {5 A & B 48 00 38 4 40 B TR 18 A R a4
PR RR 2 1300°C BUERE, i F Nd BERRER 0 SL4F SO LR 4R, PR REE N,
¥y 388 5 R ATIE . 7E 1400°C S(L R I UE &2 &) 0

3.l kB R L AR KR 1300°C FARM I o0t ple e W R, ST EELL
S REEMNE AR TR RIS R,

24 © 1994-2009 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net
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Formation and Oxidation Behavior of 3-Sialon-Melilite Solid Solution

Ceramics

ZHANG Jun-Hong WANG Pei-Ling JIA Ying-Xin ZHANG Jiong

(State Key Lab of High Performance Ceramics and Superfine Microstructhure, Shanghai Institute of

Ceramics, Chinese Academy of Sciences  Shanghai 200050 China)

Abstract

The formation behavior of the composition of 3;0-Sialon(Sis 23Ale.7700.77N7.23) plus 7.26wt%

Nd-mel lite sclid solution (NdaSin AIC, N3) prapared by prassureless sintering was studied. Nd ions

in the composition enter o- sialon at low temperature, dissolve in the liquid phase of the material

with temperature increasing. Melilite solid solution can be formed as a grain boundary phase
of the ceramics by heat-teatment at 1550°C for 24h. The oxidation behavior of the hot-pressed
and post-sintered samples was also investigated in the range of 1000~1400°C. The melilite solid
solution doesn’t caues severe cracking of the material in oxidation at 1000°C. At high temperature,

the oxidized surface of the sample contains preferentially oriented A-Nd;Si; O~ grains and bubbles,

which are formed because of the decrease of the silicate viscosity, incurred by the accumulation of

Nd ions to the surface.

Key words p[-sialon, melilite, oxidation behavior



