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R IEE 52) st hrhliE N ] T e a3 (Can a1 26k BoR4s i T 20 m N 55
Wea ) sLAR /B 3) IEA SRR B AR A3 i AT T FR 4 AL B T A0 BT A o 22 e Ko
[0046] TR, RIEEWEMIERE (rate of sag) HHKLRIIYR T BIEL, 5HE
FERIE T R b K R A (AR A ar Bk AR R ) (temperature
capability)) T5 B LA A IGA R FFC 16 A8 AR 4 5. HarfliEssa REENTE
(2R IR abeds ) Toidk 2 HomBEsain 4 £5%. R AE Al b S5 2 8 B i 4%
RIEA L EEBNHENARREB A S TAESG N SRS RRKKE. Bk, WH
5 N N S S R N S O BT N L b 1B S NS 3 N

[0047] 4R PTIR, A% BHER A KT KRR, 7EICO0IE B Sy S, AL T B A B
2 PR S G AR, ) AN AR S TR A R B e — AR W (R IN, FL0 AR 3 () PR A R K T 16
£ o WITPTIR, PUIE R RL 5 638G AR s s 2R I P B B B 20 e S AR 25 o AL I, 3K 26 i
KA BHRE S T T 38 o J v A Y AR B RS I FH IR AN BG40 e TR A, X B T AT AT A
il ke B AT OARE CUnmin &5 iS4 ) AFAERA 4 BB o0 THRRE L TR e A/ e s
FER) IR B L T 5 TR AR W A it KR — AL (8 A 7 20, EL Y >4 PR A
AR HFHAS R T2 5 5K mm] DO T 2 7 2 m t ge ok Ak ..

[0048] < HHMLIA

[0040]  HRHE S —T7 1M, A BRI H TR il Y& B L M Ko 31 H AL, %77 1
AR 5 B4 (1t FH T il e 3 3 a3 — Bl s () i 4% (A VIR A/ O R e & ), BITid i
25 HA TG A PG ARSI 338 8Os — BRI R I CAnde 5 |l 38 08 B — P it
(IR ), A I D35> (W150% —100 /K8 % ) Hie KA RHE A, %I KA B4R
et
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/NFEEET 15x10°/ /N, SEARIE I A /N F 8% T 10x10°/ /N, SRR /N T ek & T
1x10°°/ /B,

[0056]  7EHAth St 77 A, ik i KR AT BLAL
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[0059] Ly &b 7 XA 0%, Fraling KAk DASE AL 9 A B RT DAL 2 48 /D 25 FEIR % 1)
5=y AR D 25 JEIR 96 1R AR DY A gy, DG i KA BHE 1180°C A 1000psi IS i
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RN FEET 1. 5x10°/ /N, BEARIE I /N T 8% T 1. 0x10°/ /N, SR IE 1 A /N T
BT 0. 5x107°/ /I o PR I s 77 XA 0%, BT KM kLR AL ) A FEUE AT LA
F/b 5 EIR % R — Ly F1 2 /b 5 JBEIR % (15 — 44y, 1 W Bl i KAk DLSE AR 4 A S5
AT VAL 2 13 JBEIR %6 K58 — 4 A2 13 EIR %6 IR 41y o

[0060] 7R S 7y b, BTl KA R DL AR A A O BE v T LAy A2/ 25 JEIR % (1)
— 205 A AR/ 25 % 1SS A1y, P ARIE I KA BHE 1250 CHT 1000psi B2 i 22 /)
T BT 15x10°/ /NI, SEARIE K A SEARZE (1) R /N T 3055 T 10x10°/ /N, SR IE 1 R /N T
ST 1x10°°/ /BT o (RIS e s 7 A G, BT i Kbk DL AL g FE T DL 22
/> 20 BEIR % [ =204 R 42/ 20 BEIR % (AR DU 2403

[0061]  HR4E 5 —J7 [, A< s B $R A — P il 2% BB B3R — B e iR 0 v, 0 = (1) $RMIER
RS — 7 T ATR (1% 2% 5 (2) AT & % 1 2 /b — 843 3R 5 BT i B 7= I BRI i 8%
BT - PR AR . A BH % T T 1 2 2 S X, A T B B - PR
WERTLLR, B, T 1280°C.

[0062] R EE — 5, Ak SRS A RS MR N / A B Kk 58 Bk,
T TH A R BH BRI — PR AR 22 /05 200 3707 K I Kk (i R VB IE Bl ) ,
BIRE A 90 RFR % AR, iZAH LR SR -

[0063] (i) #/b> 30 E/R % [¥] P,0, s HiI
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[0068]  (ii)2.5-13.0 FE/RK %1 Y,055 Sc,0,5 Ery0,5 Luy0y5 YbyOss TmyOys HooOss Dy,0,5 Thy0s,
Gd,0, BUEANA A s

[0069]  (iii) iZAHHFREL /3] LA ZrSi0,, HESi0,, ThSi0, BUEATMA S ;
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i KA (st KR EERE ) , il e &
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[0079] (i) #/b 30 FEIR % [#) P,0; s 1

[0080]  (ii) &/b> 30 FE/R %[ Y,0,, Sc,0s5 Er,0s, Lu,0s5 Yb,0ss Tm,055 Ho,04s Dy,0s, Th,0s,
Gd,0, BREAIMAA ;

[oo81]  JLrPaE—AHAIEE —AHSL & TR R AR K 2220 90 % .

[0082]  FTikii K4 A im] LA RAT & T 85 T 1650°C [ 7 il &

[0083]  HRHf 55 /S 7 11, A% S BH B AR ) T i) e 3pi 105 B 3p 3 — B S 1) v &, FLAR S T aE A
J T b B L S R . PR AR LS — A, DL o SR, AL
[o084] (i) &/b 30 EE/R % M P,O, s H0
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[o086]  iZAH 4N ] LA BT ik iy A4 ) 22 /b 90 %6 AR

[0087]  FEAEFELEST Ty A, Brik i R w] LA 58 A, DA A A 2k utE, HnT DL LR
AR

[0088]  (a)2.5-13.0 FE/R % H] PO, ;

[0089]  (b)2.5-13.0 E/R %[ Y,05, Sc,055 Er,0s5 Lu,0y5 Yb,0ss Tm,055 Ho,04s Dy,0s5 Th,0s,
Gd,0; BREMIA A ;A0

[0090]  (c) ZAHTFI A E Sy 1] LLJE 7rSi0,, HESi0,, ThSi0, BUEATHA S

[0091]  Hrh (a) HI (b) WHELE () o

[0092] AR EE-L U7 T, ARk BH B A A T ik 3 3 BB — P B %, A T A
Ve i) Pk IR B SR A . TR RS — AN, DU AR R, L DL 4
%

[0093]  (i)2.5-13.0 JE/R %I P,0; ;

[0094]  (ii)2.5-13.0 FE/R %I Y,0,, Sc,0,5 Er,0,, Luy0s5 Yb,0,, Tmy0,, HooOss Dy,0,, Th,0s,
Gd,0; BREMIMZALA ;A

[0095]  (iii) iZ%AHP R4 4w LLE ZrSi0,, HESi0,, ThSi0, BREATIZE

[0096] It (i) FH (ii) ¥f#AE (1ii) s

[0097]  iZAHM 4N ] LA & B ik A4 1 22 /b 90 %6 B AR

[0098]  FEIELESI 7 A A, il i m] DAL 3 55 —AH, DA A 2, HomT DAL
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[0355] DL Filgh BN ARES W] LU & 76 1600°C 1750 °C [ I S5 B2 3 [ Py, 38 T T
TRIBER M 100°C / /ANEF B2 10°C / /i m] DABHAS BR G 115 A0 B4 B R 58 4 1 7 i S Y.
[PIEEAT o 72 BIRSAE T RERIRIAE Srp, 8IS X R ATH WS A B4 A B B — A AL R A7 AE
[0356]  1EH A R/NRIEEIRAR AT AR}, W LA T4 BOUn &, BRARAN Y — P 18
L, B A RUR T A AR RS A A — U eI EER, HASBERS RS E
(RS A AR Kb ke PR, RS0 SR B AR AN 3 — e, (R A R B S X R o o
w,

[0357] St 16

[0358]  MAZM Ao I¥) s A0 [ 37 JRAE 75 1

[0359]  SRAIMLBRAE — 45 P 20 SIS S0 B0 (M85 41 5 EAGLE2000 7R
PRPGE A AN, I SR A A g R LA . SRA BaRSsifs] 3.4 F 6 AR P B
[0360]  GEHUFESE T AW TR, 18R KA Bk R S R dl B A28 2.5 Je~,
JE4 0. 25 Se~fHURE, FFAE 1750°C el 4 /N, DAHIAS 5 i . FE50 T 45 1600°C
X 96 /NN, g5 AR B L AMEE = T A B . B 28A D40 I B M8 52 A i R
M 25 5L 5 A (RS A R e (O i i sE e 3) Bk el R —3. S s ec
TABRI S R B AR BSR4 R TP T U
[0361] 2% Bh FE MR IS R 2000 3.5 Je~f VREHR T AR A 0. 25~ J7 91 195 4k Hs il 1)
ok o FEMMASRRBYER, BN 10 Ze~f o 5UFE S —FF, FE M ARTE 1760 CRERI 4 /NI
T R 45 R0 25 SRR B, 28— IR O] DAZE SRR S PR 2] 5 AR PRI RE A2 1090°C o i dm 1R
WA SR BB IR EL « 3X XS T SG B A 0 B Bl — B R, 78 SG B A4S FA Bk 7 3
A EEARTE 1150°C BLUR B B Sk A AR AE 1130°C LB .

[0362]  FEMRIRBLE A, UL 18, 000psi BEATVA S i, R4 1750 CHEH 4 /N, 75 2 i
I RB . MWHETHE —MK 6 Za~T VEHAR 1/2 eI/ . W B Pk, B 20 050 18 0
AT L SE IR sl G T, g5 SRR B, B8 10 48s A1 5 EAGLE2000 (1) 3 35 AH 75 1k 5 4l 1)
BEAAEY . fEREHE B SR, A MBS A MBS Sl B A A ARRUAT i (WL iR s
i1 6) o

[0363]  SLjifafy] 17

[0364]  BEELN F2q

[0365] Il T WYRRAS E 1ES A, RIFEND T FIFE S K ISR 2 FERIRIE AL R L 18, 000psi
755 i Fs il -325 B i (¥ R, FFAE 1750°C et 4 /N, AR B, Bl 4 2 T koA
3X5X 150 KGR AFE o I AR MNALE = S RS AT, /AN 1180 £5°C, i)
JE 7724 1000psio A A EISE H R Hil T SG 8 A6 B Rl A AT I

[0366] % 15m/o Fl 50m/o B 42 1™ ¥ A 22 1 45 A7 1 [ A7 46k A2 2 43 Jill 24 5. 2X10°° FlI
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L IX10°/ /NiFe 3R 12 FIH TIEAR R . & 15m/o ML FR0E S A 106 A2 % 5 K 2 4k
FRERFET, (HBEH TH R A K (5 50m/o BRECH IS A ) ISR R 2K T R I 08 A
LK. FESD T RS K A AR e B A Yl o 85 A AL SN i 15 o AP AE AR RIEE AN
A EY BRI E 1 SN =), HONEE A E 1750 °C 5w 4 o fid b =2 RS ke, A2
(KBS AR S IIGE AR RS SG 5 A X MBI AAH B, S0E ks

[0367] S AMRIBEELA Foe BES A MBI AT DL B A Y,0, 1 PLO; #UKHEITS . 0 1B FE IR
IR, A8 R 2 B KR S 32m/0 IBRELHT . SR, I FRAAK T Y,0, FOBE, I {E
AN EW T Y,0, FEAL 2 JUE % EM RO K6 75 R ERFES TR AR
(£ i AR, LA 6, 000psi Fl 12, 000psi FEATVA S H il A 18, 000psi, LT3R
BL T I DG AR AR S . BRBCAE 1750°C R 4 /N DR R R A2, A LU FE S T, X 2eft:
nAE L EREL e (U R m TR A e 5 ) i AE SEAR I R ) R . R
S IR B R A RN PR R ) 1 A

[0368] AR F 3 X 5X 150 2K K/ G AR AT, R 451 5 LT HES) (= i)
Al IR 4 At o FR il ki 2h 6, 000psi FiT 12, 000psi B, 75 HIFH AR 255 51 24 4. 26x1077/ /N
4. 01x107/ /NI o AHEEFR 12 51 HE R B 51 SG 8 A7 6 IR R R, LI AR R B i T 4 1%
[0369]  TAFEMIFLERAE N 156% . vt 5 diRiAe 7 A DAL R .22, 7T LAAS 2B
FLBR R 5 AR IR A 3

[0370] b A St 49 % B, BRSO AT WS MR AR RS A b LU, AT DA B A e i R 2 > BT
150°Co TSN TE8S A ISR A PR, DR Ko A N B o o STt 491 )
IR B, BT (7 AERT, S A RS 5 A AR IR s R R DR A, LI 2 105 AL R 1
Iy EE R 1650°C ETHE] 1760°C, [ MAREEREAT o X B 2Tt (XRD) AR 1 IER & 70 A
(EPMA) AR B Y L B0 Fa 08 o, #54 n] LAFE 222 1800 C I PR EFARE o

[0371] 547 X A3 B ()RS S 11 T DA i L ok M o g S Al A IRV RS A n] DA R A il
EAEE BT 20 A 27 PR A R b koAb ), A A ) B A T VA A . i, dn BT,
e M B A nT DL 25 o s ilohr 0 S T A8 1R Tk e, HLOA P AR B 2R B B I AR P ok 7R
P B AL A

[0372]  [FAIAE R FH AR 0 | 4% A ok A 1A i 8 250 00, i 73 L 5 EAGLE2000 2 7R 4s
P IAR A o S5 R, A LT &S BB A WA B AN & B3 5 RSB S MR IR, R I
AN T B B T O R A A7 T PRI 50 o RO RV A 110G A0 R T sl T T B 1 5 s s ) 11
B

[0373] T EES A A IS FRACH A AL BT, FRPRAC R 5 R 2K T 1600°C . Atk
Tk VA S5 s 4 381 7 i T A R 53 P X T AR AR R IR e S5 UL T 3RS R I 5 AR
SV o EVA S5 TR0 IR AR i 258 PR ) e I 5 T s PR RS R TR AR AL T R i) B2 A1 B
W N AR BB RE ST o & AR BB AT IR o iR R AT LU I 105 1 e 5 R G AR SR figk e
Z A

[03741 {5101, W] DLAE a7 55 1) e R e AR ok 2R BE AR, N T Aee B A, T DR 2
KT 4. 0g/cm’s TR K/NAT LR AT IR AR 2R o 6 FAH R R RE, — Bt i B A J0R K /s
30, AR R BRAK . WL Kingery, Bowen, and Uhlman, Introductionto Ceramics ( & A
17D, % W, John Wiley and Sons,739-745 T, 1976, [, B ARACALTE D BR, w] LIS 3
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SEHE . YPO, FHES A7 BT R B (R i AR PR T 3K 26 ), T FH 1 A SCHE 7 A K
SRR FE MBS AT RL . AH IR HE, 552880 50 1) 7 bl PR AR AT PR A2 A H O (A mi A
T T AR B LR #h AR B A A R

[0376] SV AT AR & B 1 LA SIZ Tt A 0E AT T I R TR, (LAY 22 B P A, BT T D (0
S X b IR S 1) 2 BhE A, B ILANTS B A B R 0 R RORE A, 3R] R A A b )
BERN 4
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[0378]  FHAHEREL /S 7K -G PRI R S VB0 N T A () 45 b YPO, A it (R AL R RV 15 O, S
28 1750°CHEl 4 /NS XRD ARSI 21 (1 4H
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4 Y (NOy) 5 MIAZI HPO, VP, 50, 15 BERLH”
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[0381]  FpASJE IR AR P R P
[0382]

Chs Ch45 Ch4 Ch3.5 Ch3 Ch25 Ch2 Ch1.5 Chl
1469 1457.5 1446 1387 1328 1231 1134 10255 917
FREERE

[0383] % 3
[0384]  HRAHIEIREG A A [F] IR B AR AW BRI S0 R ST DL MO B B — Tl 15 6 v T ) v
i
[0385]
i HE I | N i
5 1469 3 107um 125X FRKEZE
4.75 1463. 25 |6 40-615um |125X e ES
4.5 1457.5 |12 50-125um 125X FREE
4. 95 1451.75 |13 20U m 125X eI ES
4 1446 FE i O
3.75 1416.5 |40 40um 125X RIS —FE AL 30 um
3.5 1387 30 30um 125X IR A — R A 30 um
3.25 1357.5 |7 110um 125X PR 40 m KNI AL—EE S M 70 m
3 1328 15 40 um 125X FRKEZE
2.75 1279.5 |11 50 U m 125X FREE
2.5 1231 5 20-90um  |125X FREE
2.925 1182.5 |22 20-100um [125X FREE
2 1134 37 60 um 125X FREE
1.75 1079. 75 [38 10-115um |125X FREE
1.5 1025.5 |50 10-115um |125X FREE
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[0387]  WEECH 5@ A AL TT BE SO DA AR RS e L T O S5 28 XRD WA 11 7= 4
[0388]
S [T BER RN W CC)  |[EEM REAH
Na,0  |3/2Na,0+YPO, = Na3P0,+1/2Y,0, 1400 Y,0,, NagP0,
Ca0 3Ca0+2YPO, — Ca,P,04+Y,0, 1400 Y,05, CayoPe0ys CagP,04
MgO 3Mg0O+2YPO, — Mg,P,04+Y,0, 1500 YPO,, MgO
B,0, B,0,+2YPO, — 2BP0,+Y,0, 1400 YPO, YBO,(3% )
AL0, [A1,0,+YPO, = YA10,+A1PO, 1500 YPO,, AL,0, YALO,
Si0,  |Si0,+2YPO, = Y,Si0.+P,0, 1500 YPO,, Si0,~
Ti0,  |2Ti0,+2YPO, = Y,T1,0,+P,0, 1500 YPO,, Ti0, Y,T1,0,
7r0,  |Zr0,+YPO, = ZrP,0.+Y,0, 1500 YPO,, mZr0, YSZ
Nb,0;  |Nb,0,+2YPO, = Y,0,+2NbPO, 1400 YPO,, Nb,O, YNbO,
[0389] X5
[0390] A% = ot M AT 0 AR AT BT R ASE 55000 52 v T D PO IR S 2 B D O 2L 5
5 7
[0391]
RNEE (g) R E
PEST Y,0; P,Os (°C) Hi&
A 1228.17 779.8 1200 B RS R
B 1228.17 772.0 1200 ¥EAS MOR
C 1228.17 779.8 1475 e
D 1228.17 772.0 1475 BEAS
CTE
[0392] %6
[0393]  FLERBERRALAL ) S AT ST B O AR 2
[0394]
KRS AL RS A 2R
WEfE PR HE (C) IR AR 2R i
V& (X10%n/ /NET)
1 D 1183 21.2 14.7
1 C 1186 130 2.39
1 o 1181 311 1. 00
2 D 1184 16.0 16.0
2 C 1186 144 1.78
2 B 1187 256 1. 00
[0395] X7
[0396]  FCARBEALAT (FEEh B) MU A5 A7 I A8 A 53R B (9 56 R, JUrP e & B SR 94
ANE IR
[0397]
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#BE (°C) PINEE (I/NE)
1187 0.038
P B 1250 0.46
1000 psi 1320 0.94
1390 7.03
{RAFAR 1183 1.57
ys) 1250 452
1000 psi
P B 1320 0.45
250 psi 1390 3.27
(e 1182 0.42
Ba
250 psi
[0398] 38
[0399]  WAALH A4S A BB LI E
[0400]
PR (LA A
Bt 244, a(nm) 6. 904 6. 605
¢ (nm) 6.035 5. 979
BRE, p (g/cm’) 4. 246 4. 669
A, a  (ppm/K) 5.4 3.2
a . (ppm/K) 6.0 5.4
SEEE 5.6 4.1
FMERE &, E(Mpsi)
25°C 23.7 28.8
1200°C 20.5 25. 7
THRAR, v 0. 248 0. 266
Wi, o ;(kpsi)
25°C 15. 1 21.5
1200°C 17.9 15.0
Pt (C) 130 160
B4k / i@, Tm(°C ) 2150 1650
[0401]  “HR¥E E. C. Subarao 25 AH J. Am. Ceram. Soc. , 73[5]1246-52, 1990. 75 F| 5L
(i1
[0402] £ 9

[0403]  FF547 — BRECH R — U RGUEAR I 2 3 1 g IR FACTSAGE A 1) — Jo R 4% i

AL, A1

[0404]  FTATRIREL BR T A BB 0,

[0405]
RIS (n)
FEAH (m) A i J
B WEECH™ 18000 [0 1
WEELH A 18000 [0 1
it g 10000 |0 1
AL s 40000 |0 1
[0406] % 10
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[0407] AR BB A AT it o AR BT X I U R AR B 70 TR B TR RS A1 0 e AL AL

I Y2542
[0408]
HH ) I (hk1) d- )R PRA G
07 i P41212 101 4. 039 58. 20
RS A P21/c ~111 3. 162 89. 10
AT A EE |Fmdm 111 2. 930 114. 79
Py 141/amd 200 3. 302 57. 52
TECH™ 141/amd 200 3. 443 54. 46
[0409] £ 11
[0410]  JECHAR B EOITIS A B A 1 4Lk
[0411]
B R AL Y BE R
FE i "ok
H 10
i 15
J 25
K 50
L 75
[0412] £ 12

[0413]  PHFRASE HIBS A 10 [ A 5 AR = — 5 751t SG X A RHMEXT L
[0414]

B NAR (/N
oy 4. 26
A 4. 28
A 4. 83
A 1.70
A 2.19
A 2.11
FEM T(15m/0 BEECH ) |5. 12
FEM K (50m/o0 L) 1. 11
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