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REENE T g, H.

BTk 58 — B S 2 WM AR S BENY), b —BIEEA Ty f Ta,
H Ty M Ty 2 EE D 5K, FridsE—PWaRE T 20 BEE %K SiO,. /M T 20 HE%
[ B,O; FI/hT- 40 T & % I P,0s: BAK

PR A R WM AR NG BENY, ks “BIEAR To M Ta,
H Ty M T 2 ZE D 5K, FriRsE—B# e/ T 20 ERE %K Si0,. /M1 20 EE%
() B,O; FIZNTF 40 T B % ) P,0s.

2. BRI 1 BT i, AR IEAE T

PRk — B/ T 10 EE %M Si0, N T 10 EE %M B0, FlhT S ERE
%] P,Oss LA

Pk IS /N T 10 FE %M Si0,. AN 10 ER %M B0 F/h T Sl
% [f] P,0s.

3. AR 1 BRI, AR T TR S — BB S i h B b —Fh
145 Lay05-TiO, THH .

4, WIRURIE R 1 B gl a,  SURFE LS T TR A R R B
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AT )25 S i P 7 92 LA R A8 25 (10 32 9 4 e 1

AR B ) R 3 2 [ 3 HH 52 PCT/US 02/24523, [ 5 HiiE H iy 2002 4E 8 B 2
H, #AHEERNEGRIES N 02815126.7, RWLHN “MNBEEH & BT
VLR BT BB M E R R BRI RIE R £ g .

BRI,

AR W KT B4 (coalescing) V2 B BERURL & 6 W I 776 BTl s g
BFEERFEAE (g7 . 4 (dental bracket) LR tgsmef4E. YIEI T A
of . BERL DL BRI S5 A3 0 Cn iR A AR .

HaHEAR

AT QKB BEAMBB E A5 .. KD ENY B BA RS T &L
T —RTE (glass—former) (41 Si0s BOsv PiOsv GeOp TeOsn As,0uH1 V,05) RFFH)
T I HE o 5 P X A Bl Y A R R I — L 33 9 4 A 4 T T e 3 o OB BB B
7 A P 3 I I A TR R A B T R B — M A A RVE R R /N T 1200°C,
TH 2 700—800°C o HAE — MR ZE AR LU TE e AT A 3538 5K U BE T 79 4

R T I A A B K B R BT £ A T R B RA @ BEAY), BB T
EEAEE & (M ORI TE e MR R 4 M L, R RSB sE R B R
ZLMAR . TN, XLk R TEBEJE RO N PGT R P AN T4 AR AR AR E, Pk
CATARER L B w LA MMR (ERD o B0, BT DM PUIRIE A
) Cln S0, 50 B,0,) IR 5 78 5 il 72 Hh 5 &5 A RV R O R 1
R, 28 A B AR R R TAEVE R . BT HAR QAR LAE @ T 3 IR R AR
BB ERELE, B OARIEE (I S10, 1 B0y M AR KT BRI . BN, FEEE
BT, BEGER IE ot P B BRGS0 B L RIUR R 45 7E — S Al KT o

A T SR I A B R B AN B — Mg A S ) DK b R/ B TR R )

RN
| A AR T — b MBI ) A ) SR B T i o AT R, BT ST LR P Ak 2
R BB A S BRI R E AW . s D, BEERIE AT A BT I &
DB

AR B —ANSE IR AL T — BN BB B ) B 5 v, e
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RE—FEFHIRANEN (WHEE. £8. €BELY (intermetallic) LU
REMIEED) ;

REZS—MHE—FHE (WM. BN (BEMERE UETFE) , HYFdEs
—REAEZELAMARNERELY (HEREMYWEERBHEEF) , E+
FidE—BARTMT, FRE—HKENT, NN, ZEZZLR 5K (EEZE/D 10K,
Z/> 15K, = 20K, £ 25K, £ 30K, RED 35K , FIRE-HEBEES/PNT 20
BEE%SIHENT I EE%,NMTFI0EEX%, NF5EEY, BE 0 EE%Si0,).
N 20 EE%B0, (BENT 15 EE%, M I0EEY%, M 5EE%, ;E O
EE%B0,) URNT 4OEEXPO (RENTFIHEE%. N 0EEY. HF25
EE%. MNM220EE%. M BLEE%. NT1EE%. N5 FE%, ®E O
FEE%P,05) ;

BRE—RBENAZST T, EE, MEESP—HLBBEEEMNZE D —
#HoarshFEmE; UKk

AMBEUREBERENG L, TRBEEARBSSREMNE D —E 45
SNRE LIS, E—2fFd, BELFE. Tk, FIRFELTRE-. &
=B ARMOBELE, FTREEA SRR T T, MR, EPmmEn T,
T, ZEZZE/DLRE oK (EEZE/> 10K, £/ 15K, /> 20K, &/ 25K, £/ 30k, RE
35K, —MHASHETHEBEELEIT 20 BB %S0, (HENF 15 EE%,
NFI0EEY%, MFS5EEY%, HE 0EE%SI0) « /M 20 EE%B0, (EE/)
TILEE%, MTI0EE%, MTFHEEY%, RE 0 EE%B,0,) URNT 40 E
E%P0; (BREZNTIIBEE%. NFIWEE%. M 2EE%. NTEE%.
ML EEY%. M 1EE%. M5EE%, BF 0 EE%P,0,) . &R, 3
H, RENMREATALE-MNEERIE, 20 —MEEaENT 40 (i, T 35,
30, 25, 20, 15, 10, 5, B¢ 0) EE%iEH Si0,. B,0, 71 P,0; KB, LIFHERE
=1t

FRAR AN EFRET - AEEBEHSH S AE, e

Rt —M BH IR I EM;

REZED—MHESHBENHESL (plurality) S—TR (EIEHEDR) , L&
AR BEAREE AN ARNEREMAY, HPAEEAE T,7 T, FIABKEY
T, M T, 2EE/MDE 5K (BEEZ/D 10K, Z=/D 15K, F/> 20K, E/ 25K, ZE/b 30K,
HED 35K) , FIREEAES/NT 20 EB%Si0, (EENTF 15 EE%, MF10E
%, NTHEE%, H&E0EE%SIO) « HF 20 EB%B0, (EENF 15 FE
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%, NFI0EEY%, MF5EE%, & 0 EE %B,0,) UR/DTF 40 T2 %P,0; (&
ENFIBEE%, PTINEE%. M 2BEE%. MNF20EE%. N ILEE
%. MF1EE%. MFHEEY%, HF 0EE%P,0) ;

BIABBIAEST T, NEE, UFEFEE—FTHNED—HoHEEEE
MBI ES—E 5 SN RE; LR

BT LR IS SR, FTAN R SR B TR A S S — 264
ShRE LR, E—LLpt, WRERRKE. LEl, IRATEETHEE-Z. 8
EREZARNEZHTRERE, BIAFESFNEEARNEE, TdgHEaEs 7
A5 T, /T H3E, EFEENT,ALZ2EEDR K (BEED 10K, F/D 15K,
Z/> 20K, FE/b 25K, F/> 30K, HE/D 35K) , —HBEZMETEEAEESIT
20 EB%Si0, (EENF I EEY%, MT 10 EEY, NTHEE%, HEFO0EE
9%S510,) « /NTF 20 EB%B,0, (EZE/NF 15 EEY%, N I0EE%, N HEE
%, BE 0 EE%B,0,) UR/NTF 40 EE%P,0, (EENF 3B EE%. MF 30 E
B%. NTF2EE%. M 20EE%. M ILEE%. M 1EE%. M5 E
B%, BE 0 EE%P0,) . UGN, FHE, SRELORER T A L—MEENE, &
S—FHIETEAIENTF 40 (Ri%, /NTF 35, 30, 25, 20, 15, 10, 5, = 0) EE%
% 8 Si0,« B,0, #1 P,0; I3 H, UBHELEE .

AR A LHRME T —FH S RTE, EEE:

RUEDE-FEAE FHE ()l Bk CEFEMKE) a4 , HPEr
RE-FHEEABELHEHARNESBENY), HPARE—FEEFT T,M T, Ta
T, 2=2Z/bR 5K (EEZE/D 10K, E/> 15K, E/ 20K, E/b 25K, ZE/D 30K, Bk
Z/b 35K) , IRE—WEAE/IT 20 EEB %S0, (EE/NTF 15 EE%, M 10

%, NFS5EEY%, BF 0EE%Si0) . M 20 EE%B,0, (EENTF 15 E

BE%, MM I0EEY%, M5EE%, BHF 0 EE%B,0,) LIR/DT 40 EE%P,05
(EENT I EE%. M IIEE%. M B EEK. MTF220EEY%. HTFT 15
EB%. NT1EE%. NFHEE%, IH 0 EEX%P0) ;

BIRE—MNE_HRENRERTELS T, NEE, FEFZELRE—HES
Frid s — R &R RIRMAR M. FIEN, FRE_FEAF LM T, T, M T,
TEFDLRE K (EEFED 10K, £/ 15K, ZE/D> 20K, Z/> 25K, £/ 30K, ®RED
35K) . Rk, PR -HEEES/)NT 20 EE %S0, (HEENT 5 EE%, M
10EEY%, NFHEEY%, BE 0EE%Si0,) « /M 20 EE%B,0, (EE/PNF 15
BEBY%, MI0EEY%, NFS5EE%, HE 0 EE%B,0,) LLE/NT 40 EE %P,0;
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(EZNT B EE%. MF30EE%. M2 EE%. MT20EE%. ~F 15
EEB%. NT1EEY%. NFHS5EEX%, 5E 0EEXP0,) . {FiEH, FTRFER
AFERES. ENHEEETH, TARBAESHNEE T, T, NEKE, EPHEEN
T, M1, 2EZESR 5K (EEZED 10K, Z=/> 15K, =/ 20K, 2> 25K, FE/> 30K,
MED BK) , —HBEHECHEBEEEE DT 20 EE%SI0, (RENTF I5EER
%, NFI0EE%, MF5ERB%, BF 0EE%Si0,) . MTF 20 EE%B,0, (H
ENFILEEY%, NFIOEE%, MTHEE%, BE0EE%B0,) UE/NTF 40
EE %P0, (BEENTFIEE%. MTINEE%. M 2BEE%. MFEE%.
NF I EB%. M 1EE%. MFH5EE%, BE 0 EEXP0) . FTARTIER
UEHHBNAR. PRANARSEAES. REK, ELO—HBEBEAENT 40 (R
#%, /NF 35, 30, 25, 20, 15, 10, 5, EL0) EE %L H Si0,. B,0, 0 P,0; FIHKIA,
DHEBREE.

RPN EERET —MHREHRNTE EAR:

BB OE—FHEME_FE (k. P (BEMBRE) g4 , X
RE-FREEELAMARNERBELY), KPFRRE—FHBEAF T, M T,, T,
T, 2EZR/PR K (HEEZE /D 10K, B> 15K, E/> 20K, E/D> 25K, E/zb> 30K, B
Z/b 35K) , FIRE—FHBEE/NT 20 EE%Si0, (EENT 15 EEY%, /T 10
EB%, NFHEEB%, HFE 0EE%SI0,) « MT 20 EE%B,0, (EESF IS E
E%, M IOEEY%, MFSEEY%, 5E 0 EEY%B0,) LLENT 40 EE%P,0;

(BENF I EEY%. MTIOEE%. DT EE%. DT 20EE%. IT 15
EE%. M 1EE%. M HEEX%, HF OEEUPO) ; FIRE_FHEHER
DOFHARNEBEND, FRE_EBRE T, M T, T MT,ZEZRDE K (E
ZZ/H 10K, E/b 15K, E/D 20K, B/ 25K, FE/ 30K, RED 35K) , FriRE B
BAE/NT 20 EE%Si0, (EENTF 15 EE%, M O0EE%, NMSEEY%,
& 0 EE%Si0,) « MT 20 EB%B0, (HEENT 15 EE%, INT 10 EE%,
NF5EEY%, BEF 0 EEY%B0;,) UUENT 40 EE%P,0, (ERZ/NF 3B EE%.
INFIEE%. M2 EE%. NF2EEY%. M ILEE%. M 1EE%.
NFEEEY%, HE 0EE%P,0,)

BIABBEIAZEST T, M T, PREVEE, FEEFEE-BKESHRE
THERERFERES A T, FRAFFECTHE=. FNHBEEFLH, i
WEAESHEE T T, HNES, EPEEN T, ZEE2 DR 5K(EEE D 10K,
Z/> 15K, F/b 20K, E 25K, F/D> 30K, BRE/D 35K) , —MELEZME T FET
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WwEENT 20 EE%Si0, (HENTF 5 BEE%, M I0EE%, NF5EEY%,
8% 0 EE%SiI0,) « MF 20 EBUB0, (EENF 15 EE%, MT 10 EE%,
NF 5 EEY%, IFE 0 EE%B,0,) LT 40 EE %P0, (HEE/PNT 3B EEX%.
INFINEE%. NT2EBE%. MTF20EE%. N HLEE%. MT1EE%.
NFEEEY%, RE 0 EE%P,0) . FTRKEUAFMARNAR. T FHEMKE
HAE., Mk, EO—MEBEEFE/NT 40 (R, F 35, 30, 25, 20, 15, 10,
5, B 0) EB % E Si0,. B0, M P,0; I, UEBREET.

ERBPFZ—DEFRET —HMHEHRKTE, E8E:

BEZTO—HASHEBENFLE BN (BEEETR) , HYFAREEasE
ZLOFHARNESBEMAY, HPARBBARET ML, IRAKENTATLZER
/DR BK (EEZR /D 10K, F/> 15K, F/> 20K, F/> 25K, F/ 30K, 5E/ 35K) ,
FiREHas T 20 EB%Si0, (BENT I EE%, M I0EE%, NS5 E
E%, HF 0 EE%SI0) « DT 20 EE%B,0, (BENT 15 EBY%, MTF10E
B%, NHEE%, 3#H 0EE%B0,) URNTF 40 EE%P,0; (EE/NF I E
B%. INT 30 EE%. MF2EE%. M TF20EE%. M 15 EE%. M1
EE%. MFHEE%, IE0EE %P0 ;

KITREEMHEST T, NBE, HEFFEZE-—FTHNNEL—HorRERH
B, B, BEREE., Tk, ARFEEATRE-. F=REL A
RIRF 2 BRRELHE, FRTZPREERENKE, TRKBEEESIFAER T, 1
T, IR, EPHEN T, ML, Z2EELR K (EEED 10K, E 15K, E/D 20K,
Z /b 25K, /b 30K, BRE/D 35K) , —HEE A TEBEEELS T 20 ZE %Si0,

(EENF 15 EEBY%, MNFI0EE%, M 5EE%, BF 0 EE%SI0,) /b
F 20 EE%B,0, (EE/NTF 5 EE%, T 10EE%, N S5EE%, HFOE
B %B,0,) PLE/NTF 40 EE%P0; (EENT B EE%. NT 30 EE%. MT 25
EE%. N0 EE%. MT I5EE%. N 1EE%. NTHEEY%, HF O
EB%P,0,) . RiEH, ¥, REWRMEH T AULE-MEEIE, BEO—HEBEA
¥EANF 40 (3E, /T 35, 30, 25, 20, 15, 10, 5, & 0) EE %% H Si0,. B,0,
FP,0; TS, UEKBEEE V.

T, 5T\ Z tEDH 0. 5.7 F 10 Z 380 9 6783588 RE0—A1,0, — Zr0, 1 REO
—A1,0,—7r0,—Si0, HEHIX LY R. HEF BHEEE B Ca0—AL0,. Cad—
A1,0,—Zr0,. Ba0—Ti0,. La,0,—Ti0,. REO (E#LTE YD) —AL0, B,

KEBHERSLE (BRENNTELEHEAEGY) TTHRAREN T ETEIEH
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M RFR . MRBEBENAFRIEDEENEHENREEELBIINE.
FE—AEFIG, B ok (BERRT) 4% BENEAEE, HES
TEBENEZEERATHE, IHEBMKRRSE LRSS R,

TEARRBAS:

“TRFEMA” 1818 BIARA/ESARRSHME, ER X &5 BN En
BEITE (long range) @AW/ EAE DTA (EHSHT) HEFE AN T
TREEME L RERKBHE, Bk DTA ML RET TRE “EHHH7 WE M,

“PIE” BRLERME. BHE. $R0E. HE-KBWERHAS,

“BIE” TR AR EBEETEE N L E MR

“BE—MRE” BEEEEHEETERMEE RN RERMEE;

“TLEMND” FEEALE (40 Ce0,) « EALH (W Dy,0,) « FALSE (40 Ery0,) .
S1bEE (W Eu0) « 4L (W 6dy0;) « EAbEk (W Ho0,) « &S (fm Lay0y) « &
18 (i (Luy0y) « &ALk (W Nd0;) « E|ALEE (W0 Pre0,) « EALE (40 Sm,0,)
0 (I Thy0,) « &A%t (20 Th0p) « & (W Tmy0,) FIEALEE (40 Yb,0,) REAS,

“REQ” 5% L& 4L4;

“T,” FeINSEHERI 1 W5 M BB TR E

“T,” HBHEHES: UK

“T,” $eUnSEHEBI 1 W5 4 R RE .

HeAh, Mz, EEE R, RIERHNUEH, & BEAY (I A1,0,.A1,0, 4
BEMMEESWE) REHK, EUURLERN. &RNXIEITERMN AN
. B, WRHE-EEEE AL A Ir0,, FTR ALO M Ir0, MU FLER
RE. GRREBHBALTEBHREEBI LT ERRSE, NERISHESE
TP RN R - (W, BRIEFIMERR, AL, A4 ALD, R—FES% R
FHEY AL,0; (Tna —AL0y) , BRLILERE &R ALO, M/iEAN—FE i AL,0, &8
FNPEREEYH—ES)  HHh, AL, BIEMBRAER T, BT ERHE
AR BEE R LT UAEEHE, MASEAEMNARER T, NEEHHE.

Figih, MEARPGEHESTEBH A THITHALE, UEEEESRSS
fa, MWRHEEE-EE.

B Bk
B 1 RSCrEdl 1 #EAD DTA gk, DR
B 2—6 4> B2 SeHf] 2. 5. 6. 7 F1 98K DTA s,
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e RES

BE, ARANBENTURXHESEH, Mt (BREFTXKETR) §ENE
BENLYEBEREE, BRERDINGEE, REREAINFTREEURELER
MERERBREEEMENBE. ARBYLTERM S-S TTEEME R ER L
XPEH &, B, i (BRERETXAEF) GENESBELYRBREE, &IF
RIGSORIEE, REREAHFTREEURETERME. TEHHEHSEF X
HHlE, B, EEAEERNEF (ERRNMALS. SEBRE MBS ERBHL) F
RESETAFBILEREAYIRE . ¥wHBIMNEE (BB EBRANA N FRF
(IEETSEE. BiE. 2Bk (BRFEAANEER) . €BER (BFEAHNE
B . £ (BBAHNEER &) .

FREMEREFABIETIHEREARBE, . AAEHTHRKE (free fall
cooling) HUEGCHEHEIBL. RIFEHAR. EETFHEERAR. &5 (anvil) HEAR.
BV K . BB (air gun splat cooling) - BEERFIXUIEME K. HBAREE KF
E WS H (pendant drop melt extraction) (& (MEHREREL) , Brockway
Z N4, fIF Columbus, OH MEPIHERSHTFLH—NHIHNEBRBEREEF
OF 1984 £ 1 AR - BEEMEHZFETEIHEEARGSE, W: 585E
B (BHEAR I MERBARFE T 4. 2B EmESMHEE BRI
TR,

E—MAEY, ZRAFANEETERAEE (Flin, £EXZESF 6254981
(Castle) ATIR) XKHl&. EXMAEF, £EREMYEREEEREAN (Fu,
MR RER, BrEDE “BEFR” ) KPP (WMPR-—F[IP. TR—E5K
. BR-ESP%E) , REFIMEKE. AHIEE. SEPEE K. TEITFE.
BeE (MHETER) . FRBEESBENYFELRRGIEFERBA . ENKIEFR
FRBHR R T EE g TR BB/ Bk FRIRT .

A% BT BB B F FREXEAE Ca0—Al,0,. Ca0—Al1,0,—Zr0,. BaO—Ti0,.
La,0,—Ti0,« REO—A1,0s« REO—A1,0,—Zr0,. REO—A1,0,—Zr0,—Si0, 1 Sr0—AL,0,
—7r0, HEHNYR. FTANBEBEASYEEXERENZEIILE (eutectic) AMM
Y. BT EXEFTAK Ca0—AL0. Ca0—Al,0,—Zr0, Ba0—Ti0,. La,0,—Ti0,.
REO—A1,0;. REO—A1,0,—Zr0. REO—A1,0,—Zr0,—Si0, FI SrO—Al,0,~Zr0, H&4
A, HRedey (BEEBAEY) WNTHETARABIERSISREERRARE
WHR DM, flm, #HRAEMHEEY (BEEBAE6Y)) HHEBEAGEFTHE

10
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EAH .

KRANESIMURI, TTUERBRTREMBEATHEALZPNEE. HE
WSS TEBEETRENEETRITRESBRERX—5. #wm, £4h
B 1 WBERTF, FRUFANEBEEREHEMNSGSR (T) ZWELTHEES
(T , X[ EIHH (endotherm) BE (T KFHMEE (T,) REBBLH.
EEHT UMD EE S KRESEEMR T, EEEYE, flm, K5
I RIS &, ENEST T, MEENAAFEARENFEEIN (BFEF T
k) . 4%, UFRBTREREGER—EHNRE, HRAHNRENHBAREH
B fEREEsEid, MRREL 125—4 1100CFES—PMRETHITH.

SNFEITHAE, MTFARAPNFELLG, BRENEHESTERERE (1)) 1
BETHT. REFFAFEZIELHES, BETUIAREBHNERINIEES
ERBEENHREE. FRABEEEEENTRES, IEEHTHENRSE. £—
ASEFH, BEBEFNENERENREAER, FERTEEETEENEE THIT
ME, IEFEBEORARSFZRERRERAGR. TERMEREEESD (I
KF 0—16Pa BEK) TRE, IHFHTEEMHENRE. BIEXeRER#
— S REHBAENEREEEERKHANTEEA. fla, TTHTHRESRE (WE
29 900—1400°CHBHE T) UKREF KA, REMENEE, B3HEHE.
AFHBEEENFRIEARRSEEABSERRANTEEA.

B EMTE (BEREFHEARDMMNARGERBEN TR #HTHALE, IR
S E—-BE. Flw, [FASBME. RNERSMENA RS TR E, 5E, 5
WnfE A EE P EEHTHRGE. ZFRAEZEKFHIERT, BERLGHEAMEE
BEAEEE T TENXPT. EaEP R ETEET UL (E—s2p+,
EE/NF 5 ) FLAHBLE. BEEEN 900—1600C, &EHE A 1200—1500
CT. UMEBFR (xFRESE) MEEELFX (X FREEKSBERED
THRAENER) T —SHOBEOESERARANTEEAN. XTRZEE, BEE
H oLy 900—4 1100°C, TE—&fidh, LETEEANY 925—4 1050°C. R,
SFEF SR, BEEE NN 1100—4) 1600°C, F—EEd, RETEE 4 1200
—45 1500°C. Fin, HEE EEEMEEALTRBENFFRRIFIEZ R,
BE, Fln, MRTEABREEER (WEE) BPTFF, REUREHMAER
M FTFOEE. EAIEAMARSSTHITALEBELESERARBNTEER. &
HLERT, EEREACEEREATFITARLE. MH, S, EEESKEH
T HInRERR RN ECE E SR E P TR E.

11
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EREAWER (BEHERED (41410, Bad. Cald. #LE ALY (0 Ce0,.
Dy,03+ Er,03v Buy0p. Gdy0sv Ho0pn LagOys LuyOps NdyOyn Preliye SmyOp. ThyOpe Tm,O,
M Yb,0; REASD | Ti0p Zr0, EATUIRT R E4IK. Hln, ALO, BIER (IR
SNPHNE) BEETY (BERAERMEBLT MATE/RNELT) « BEM
w|F . KEENE (nEiEANKEY ) . 8. BEREENLE. 8F A, v—§
88, « —Flh5E. B, HREREAEY. IRELERM T A SRS iR
Al,0;. BUE, FrREAERATTEFENRE AL, UR—FEREME T EIET 4
mEEeBRELD (B AL, - £BEMMESYMEREE AL, - £BE/Y
SN A (20 Dy,Al01,. CeAl;;0.%) ) &

wmIEADHER (BETERR AEBERIELIHR. HreBE. §H L
TENT A (NMEREREFNEER) . Bt oiEE:. BIAESMBERLTE
RS MIENAYERTESHARER LEAY. 5, B L840 ER
HARRRUEBLENLY, UR—HHAEHBRTHLIEMYZINEELBELY
(BFEHELELY - HESBEUYEAYMERBEEEHLELY « HELEBE
B EYEIMEL (W0 Dy,Al0,,« CeAl;;0,,%) ) .

r0, KRR (BRETERE) (UERELDANE) SFEEIEHER. &1,
. EHNTANES (NENmBE. 2B, MRE. RRE. SE4YEE
HE) . 7, REWEE—H, Ir0, EETTESHREME 2r0, U R E TS EENY
M s . B0, MREE (BEMEER) (UBEBELPWIE) 8BS L8R K.
W, SRV ANGR. B, REFEEE—H, HF0, RETT RS SIRE HE0,, L
EREeERBEMLYM Zr0,.

Ba0 HJIREl (BEWERE) BHEEMIM K. SN E. 9. BRI
BRI, iSRRI TSR B EHEAN. HE, SRR S SRIZ
Y, UR—MBEHBRTENINZIINERELY (BESLY - HELEER
B EDMHERESEND - HEEBEUWESWHMED .

Ca0 HEMNY (BEWERE) SREUEBENANEEHNYT H. FRENHSERE
BT E S RARMENS. HF, REASRHETESRBHEALES, LR —F
REMBRTENFBZIIMEBENY (BEEAS - REEEEUYE S YRR
EEMNS c HEERE UM EEWHIMED .

WTEHUYHERE (BETERR SEHRLIELYHER. HBtLtL2E. %+
TENY A (WEHRGHT AMER) « HEToEH. Bt oEWBENKR L TE
mEE. MIELDERTEARAREHLIEMY. BE, FRB LSy EE

12
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AEERRARLEAY, UR—FHEENBRTHLIEMD I NERBELY (B
EHRTELY) - RESBRENVESYMERELERLEMLY - HESBEWY
EE4WHFEL (40 Dy,AL0,,. CeAl; 0,55 ) .

Si0, MIER (BETEER) S -EUBEHE. B&B (silicon metal)
FENT A, TR _SAERNTESRRRE SN, BE, IR -_S4BER
Bl g R U R, UR—FHEMGRT _ENBZANERENY (B
T8 HESBENYESYMBEE -S4 - HESBEAYWESYHM
B .

Sro KRE (BEMERE BREMAEREK. MBENSENY A, FiE
WERRE T E SRR BAENE. HE, RS ERMTESSRMELE, L
R—MHEZMBRTEHMEZINEBENY (BEELE - HESBEWWE LY
MR EENE «  Ke&BEIEEWEIMED .

Ti0, KRR (BETHERE) SFEMENEK. REBFESLKNT A. IR
WEERI T B SR REEME. RE, TREMMKER T SRBEREIEE, UL
R—MEREMETEURKZINERENY (BRENLK - REEBEAMESY
MESEELE - HESBEMME EWMHNHED .

Zr0, M ER (BEWERE) (UERELYAE) SHEEIENR. &,
. SERNY RN E (MR, 2. MR, kit S84 EER
HE) - A, REWER M, Ir0, FEAEEHRE 7r0, UEAEELBE Y
m_E . HEO, RE (BEMEERD (UEREMADAE) AFESIBHE.
B, BRNY AMEE. B4 BEFHEFE—H, HO, BRI E&EIRE HIO,, L
EEEERBEMADM Ir0,,

fikth, AEAKNBELCERERTHTEYEAAYNXEEAYZIINETE
BEMNY . MAFELESBENY RN & A&V R /2R ih 2 el s g 4,
R HBERRE PR AR EERMMI % Fla, A Mg0. Cald. Li,0 #1 Na,0
XHENEND TR REEN T, 4 T, REAFEZIERNRE, BERETLLAY,
IMANZEY A R ERI R TR, fla, MAXEE YT RIEBENMERL
BREE (EHRREERNEBEEEH) NERBEASER. E24HS (N445
B RFTHERILBTUTEFT RN R BENGE S . BSBENSENERT
EBEANNRBENEERTESMART ATFSE4H4YHRES4AmZ IMES
S EENYR AT .

FE—ELE T, REREGERENER Nay0s P,05. Si0,0 Tel,. V,0, RHA S

13
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MEBENY. FIRENY (BEWERLD SREMDESE. EEEH4Y. VA,
migih. ZBRE. ERE. HRE. SEAYE. P, ThAZLEEBEADEK
MR 13 B R BE BRI RO A B A BN /BBt In Tk RE . MIBAIFHER, XEEEE
UYIIMAEBBRE R TEE—HEN0—20EE%, MEKRTF 0—5EEY%, Tk
KFO—2EE%.

AARAT, SHFNEE-BFRAMNEEHBEAAYEBEAMETERN
¥, S ENNRR.

P F#AT RPEIEM (devitrify) MUITERIEIE —BENEIER Y, £RIERBT
B MARTEEAESDERAOIME MO ERRY. fl, RESRE. £BH
WY (KR MERE MELY R BERZT, U=EFR 0 & EHIESHER
ZAER. MAE, MAFEENYTEEVREMMRAER, MRATRESETER
mPpE P N EHITREREL. 77—, N TEAREAEER 70, KFEE IR,
AEEEEMASBEIY (40 Y,0,. Ti0,. Cad F1 Mg0) , BN IS&NEETRE Zr0 HIIE
FRR/NALTREREM.,

FiEHEBEAYHEF (BT EEHAEYFERNEAYZ /N ERBREML
) FTARE (UERELHHE) A0, Bad. Cal. Cr,0,. CoO. Fe,05. Gel,. HFO,.
Li,0+ MgO. MnO. NiO. Na,0. P05« #HLEF ALY Sc,05v Si0; SrO. TeOpy TiOpy V5054
Y,0,~ Zn0. Zr0, REAE. FrideBE YN EREE (BETMERE) SEMREL
MEg. BEEAY. VE. BRE. 4R, MR, fist:. S84ws. 1
S, B, XF Y0, YL,0,MEREE (BREMERED (UBRELDAIEZTERSS) B
BEMNELWAR. . SEOTAMEE (KRR, WKL, HBt. S84
PIREHAE) o iR Y,0, REATEAEHREM 1,0, 3F, Bk Y,0, REATEEH
BAE .0, UR—MESMET V.0, ZI/MMERENY (B Y0, £2BEMADE
EYMBIEE Y,0, - EBEMUDESRIETE (10 Y;:A1:0,,) )

E—gseplth, NFEL—HoreEBENYER (E—&sLaid, 3 104 15,
20, 25. 30, 35. 40. 45. 50. 55. 60. 65. 70, 75. 80. 85, 90 HEEZE 95 &
2%) , BIEEEED>—MEFHRENDERIAIEEM (W Al. Ca. Cu. Cr. Fe.
Li. Mg, Ni. Ag. Ti, Zr RE4E) REEE&PFAREEME, REBREEER
HEEBMARGEESTHIER A EEMDRHMREEFTNNN. REARFERIIE
wRIBRE, FTLUAK, BT & BRI IR N & 8T R T B R S B E R 2L
REBELERME. Flwm, FTLLOAK, BTEREMELRNF=ERFIINEHERR
/AT EIERAT S, BHES RS BFEESS, FAREAR x. v F 2

14
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R~tXTF 150 BT ERBRMEE. B, B THINRER B TE#
EMLERNYEITE (NBELFBKN (spherodization) ) BJFER. M5,
SHF—gesep), TRLAR, IR EREMRNFERNBRNEERRT BE, Ut
FEBESMEREXBETARARATRELIN . 54h, L EREMR =4
AN B EERRT e, B ECHARESIN, SE WA MR T
MR~ . EEREEEMEHIES, FRBANA—TMM ABRETSHFHYEL
2 sk, BB REENERNTER, XERATEIEEE SRR JCRE,
NTHEMET, ESAFHNEEETRBE_  (FRAREARES:
56931US007) , ZFIEHRIEH SAKAER.

AT4&ARERENEBELYREMNEERMFMNAFERREEZRES
AMERMIEARMMEN. IBENEEE (WMREMNE . BINEENHRT
WEER (MEEREARE) . BRI NMATENRRNFLE. BMNBEELN
T, M/HARSERENEATE (BERERESLM/ZE I 5TR/
Bz B A BRI SELL) .

k& BEAYBERFNECHAMAR UREEE RATEMNR & IMEMER.
BB AT LAE A4 2 S BB R O B A R B0 4TS 2 B R FI R &SR HT AL
MK, FIERANEZREIE 50K/s HER. EASEP CHNAAERABERE
k (roll—chilling) . B0, WEXAFTURXFEH#HITH, BEEERTHEA 20—
200CHIEE THLERENY, REEEE (WMEAKEWER. K. 5%
TS A ARG E EERE AR LHITAE/E K. 8%, BRESBEER, FHKHT
AHl., £EBHHEEA (book mold) HLET HHRA /B KLEIE.

WRsih. W/ EKIEE. B/EREFRAEREBENEECEARERREX.
Lo F At BREFE. MSERE. flm, TEEBREETESEX HbE
B44ESEELERERFANKITE. EREEBRIAEEFHREME, B
BREBENEMETEEMNENME. BF, REESMESNENA 10 torr, 7EEE
FEMZAFERE, KNERE S FESES RN RN, MWmEREM LR —
EHAEWE. FTFEXEETERFMETHY, Al LSRN EEEMNRIE
(ZRIRBAZEES. 57890US002) , iZHFERHIEH 54 HiEHAE.

SHHEREEERBRBLET ASE. BXFz s HETSHTR, B
TR B MR AEEA (BIFTRR A RA /D EER) « REEWERIMNERER
0. BENIWEENEBESRN. 7JLURERE SR 5605870 (Strom—O0lsen £ A)D
R BT AR . EREARRHEENIES, 7 UERR BB M

15
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MLZ (containerless) WIBEMBAR, ZBEARAFEERFAF SH W0 01/27046 Al
% PCT BB+,

MBAK, BHEESEWBEKPLEEAERMER. fltn, HEOFREELS
BE. ZEENETCEREESHEEAHERT.

WA DEZEHNRA (WEEE. Fi. REERE) F#TREAHLUE
R/ B RA T REFAFHENARSE. BIRWIARENSE RS HE, S5
WREEWEEMR. fll, CERBERSART, ALY, BEMTAMAT4LE SR
MEREE TS F IR EE KR,

TSR, Flw, BENEE (WEERCEEBENEE) BIRTETLLK
FTRENRT. WEATUFBREREEFHAELNEF MO ERR/EHERER (8
AN, 4% (canary) B, TR, SRK. BRE. BIETIE.
WF N ES) BERRNOHR. 2679, FERSREZSHBESE. Fim,
R (B BERE, RERATRBRATHFNER. E—RESBAHEEXEE K
MRS E “KBR” BREBE/DRIR. ZERREHETERERE. HHE BRI
R TH. EENEIEE/MIBREEGIATORES . 3T EAIMENR
Baf (BAREBEMABNRTHRER) , IRETEHITSINBLE. BE, IH
BEHB# TR UBIRFERBR AR FIRRZR S 1 .

Bian, SRR TEAREGE TR BRI A A ZEE A E0 8T B LT FR DA R BT
AR BMER BB , MBI EBITHEEE RS,

FRAGERBHELS R THTALERRESNES TS E BT (BF
SRAEE , URBREE-BE. EREE-BENEEIAMEERSETED
K. RZURFEHEE-BEPEREKONAZEN FHLHEBERERSHH.
5HE, AOENEEFRANRTTFERAEASE MR —BE -8 (ITT) HHa¥K
MEEHH&T. EREZERBAOARRE, ZMEMEERERARN ZEBERE
KRR TIT %k, HEEINREN/HEEEK A RBREERBNSE S
%, BWEBRRELUREEENEE.

BE, WE-BENBREERTERECNNEE. Bk, e Eid gk
AN REERWNEERRTMENEE. HEE—H, &R, b
HRTEENBZREE (CHEERREREGREAYTRENHEMRT) 2 mit
BEGEE. N THEAFEE-BENETEAT, U5 L (FEE—-E) , P.W. McMillan,
Academic HHRR/A®], HFE AR, 1979 &£,

Flan, ST (EE A1,0s La,0, A 2r0, X SRR IS (40 La,Zr,0,) ,

16
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MBRGELE Ir0, K1E) , EBESTA 900 CHEE TMEI I ARR/EHRER v,

(EREZHTREMER Ir0) . REFAFTEZIERNEH, TLLLA, F
FEAEE M R NS — 4, #a, 7E Al,O;. ReAlO; (- Re BE/D—FF
BETTRMABET) « ReAl;0i5. ReAl0pp YALD, T, MBEER/TY 925CHE
ETFEE. ESBPRRRTALGK. B, ATEER] 10— 15 0K/ &k,
AR AN B B ()R A AL A R 4 Rl DT ED LA, 7EL 1300
CTHHLIE 1 /MR E T EERE &

ARBELEEEHBES /N 20 EE%SI0, (EENTFT 5 EE%, M 10E
B%, M H5%EEY%, B8F 0 EE%H Si0,) « /MF 20 EE%B,0, (HE/NT 15
EEY%, MTFI0EBY%, PTSUEEY%, HEH0EE%HB0,) UERNTFTLEE
%P0, (EZENFIHEE%. MFINEEX. M 2EE%. MF20EE%. »
FIFEE%. N IOEE%. NMFEEE%. & 0EEXP0,) , UBENEE
SN REIt.

ERNMEHSAAR GEEBRN/ TERN/ SR TEREFZ HERNE.
FRXZEMNE. ETEME. Z#H94% OTA) M X HEATH XRD) SWEH L
B

MRFEANLZERHME, TEEMREEEL LZERK, BAEPRDEG
Bl (INRERE) , MERMERAE T —MRELEH, RUERTSERMN, EA
HAPFE SR Y .

fFH DTA BIiE, MBEMEIEIAEN DTA MEHIE RBHAR (T,) , 4EM
BotE X AT ERME . MREARMNBEEET T, BEERHIARRASZ (TP ,
BARLUAAE R HEBARLY. WEMSEA DTA HEAHIX LIRS, AT
WHEEELEHEE.

AEA TR G EH#HTERST (DTA) . DTA RE (run) A{FH—1404+170 H
ki LR 4> (BI7E 105 K IF O R~FRT 90 Sk FF O R~ M 22 B E R &4
47 (AEF {32448 B Netzsch Instruments, Selb, Germany BT & “NETZSCH STA 409
DTA/TGA” ) . K EMIBITH—E B GEEL 400 2R (ng) ) B 100 #F AL,0,
HRAZT. U 10C/480EE, ERATSRPREEIMERNER (4 25C) In
#F] 1100°C.

MBF AWK X G475 XRD,  (FH X STEATH VN4 B Phillips, Mahwah,
Nj HIPT 5 “PHILLIPS XRG 3100”7 , B 1.54050 H®AU4H Ka 1 514 , RS
BT LR R RRT XRD B MES JCPDS (M RIS HHEBRAZRS) HEE

17
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(RTHEEEE RO AR PRI RAAN XRD BRI LIES). MH, XRD HALL
FAREEMEHPEE. BRAREENTFEHATELE MR E . gLl
FPHAMENGE, RAEEESELERENTNE YR, VBRI ER
MEZEE (BESERITNERE) ORITARTFRFEHORS. TEEMESEER]
18 FE AU B AN 0T R/ B R CRATRILIRE . &4 28 . TN,
S, IRE. BIHTIE. HHFAMES) ERETRE IR, BB, §
BEERSHZ LRSS R, fln, WEER (B B, ERFTSKFHREHR Y.
E—HES BRI ETEEX LSRR KRR BAE/DRIR. XS RRA5E
BRI R . WA BERIAERRTH. MENEXER/ NI RER T
RS . ATHRIAMENRESA (FEEREENBRRTRESR) , BM
HITETMBLR. BE, SITHBEAEHTEALLERNE B RIRZ S
. MAEMNRKIE, BRMHAERTHENTBREITHR, REWRENX
NEIIE, BT “7EEN RER BRI IRE .

Bltn, BRNERRRTEENERM/EBMER. EEPAHNLABRUK
BEREHNAR (BEAMRESE « B, 3FFE “JUR” (BRe, T{4EH
BZHEERBIXMER. HRH, JHFE “RE” BRE, IFEARIHEER
EEBXMER. BT FRARMNBERERRBIRTFENBR. S TELETA, &
EEE 1 1-5: 1 JPIksth, E—xphAm 1,25 1—-3: 1, EFE 1.5: 1—
2.5: 1.

ARAIEER L (BEEEBE) TEEE2 1. 2. 3. 5. 10, 15, 20. 25,
30. 35. 40. 45. 50, 55, 60. 65. 70. 75. 80. 85. 90. 95. 97. 98. 99, H¥F
100 R % H &R, HPSZHHTHRTADT | k. Z—77E, £EABES
R (AEFHE—-WE a5/ FELD 1. 2. 30 5. 10, 15, 20, 25, 30, 35, 40,
45, 50, 55. 60. 65. 70. 75. 80. 85. 90. 95. 97. 98. 99. EHE 100 A %KY
gk, EFBRTFHRSATF 0.5 k. 7Z—77H, SXBHNEE (BFEHE -
M) AiEPTEA 1. 20 3. 5. 104 154 20, 25, 30. 35, 40. 45. 50. 55. 60.
65. 70.°75. 80, 85. 90. 95. 97. 98. 99, HiE 100 AR BMHEK, EHpBRAY
FHR~FAF 0.3 k. B—FH, FXAMNEE (BEEE—-BE) 8D TE
> 10 24 3. 5. 104 15, 20. 25, 30. 35. 40. 45. 50. 55, 60, 65, 70. 75. 80.
85. 90. 95. 97. 98, 99. EF 100 IR % pydafl, HPBRAFHR~F/MTF 0.15
WK, B—HE, ARANBESR (ORBRFE-WE) TAEEE0—FEH
SMEFIE (BPAEEERENEIRNSHE) SEFEAMRME.

18
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B—AH, AEEHNELEES S, Flw, TEEED 1. 2, 3. 5, 10, 15,
20. 25. 30. 35. 40, 45. 50. 55. 60. 65, 70. 75. 80. 85. 90. 95. 97. 98. 99.
E 100 BN HEEB. H—FHE, AR\ANELEEESS, Flw, AIEE 100 4
o, MEED 1, 2. 3. 5. 10, 15, 20, 25. 30. 35. 40. 45. 50. 55. 60, 65.
70. 75. 80. 85. 90. 95. 97. 98. 99 KM UKL RFE .

ARBBHFLH BERFES Ca0 A AL, FIKE, HFEBEL4REEEED 80
(85, 90, 95, 97. 98. 99 8 100) EE %H) Ca0 1 AL,0,, BT EEHNREE .

B—HE, AKBAFRERSRETB8EEE (ED 5. 104 15, 20, 25, 30,
35. 40. 45. 50. 55. 60. 65. 70. 75. 80. 85, 90. 95. 97. 98. 99 = 100 {&FH
%R HIME, FTABEEES Cal 1 AL, HPEBEARIEEIEED 80 (85,
90. 95. 97. 98. 99 E{ 100) EE %I Cal 1 AL0,, ETHEMAREER .

B—HE, FAERB\RFHESSRETEE Ca0 M AL BB —BE, HPhEsE
— [ Bk AFEE D 80 (85, 90. 95. 97. 98. 99 &% 100) EE %KY Ca0 1 A1,0,,
ETHE-WENSEET. fln, E-BEVESZE 1. 2, 3, 5. 10, 15,
20. 25. 30. 35. 40. 45. 50. 55, 60. 65, 70. 75. 80. 85. 90. B 95 &% I
WHE, fim, WE-BETEFEED 99, 98. 97. 95. 90, 85. 80. 75. 70. 65.
60, 55+ 50. 45, 40. 35. 30, 25. 20. 15. 10. B 5 R U ML EEE.

S—AH, ARANELHMRETASLERBE (2L 1. 20 3. 5. 104
15. 20. 25. 30. 35. 40. 45, 50. 55. 60, 65. 70, 75. 80. 85, 90. 95. 97. 98,
99, B 100 A% KL REE) WBEE, FIRERRESS, HPEREERAk
HEAAZE /> 80 (85, 90, 95, 97. 98, 99. FF 100) EE %R Cald F Al0,, LUZ
SWEHREE. W, AREELETED 99. 98, 97, 95, 90, 85. 80. 75.
70. 65. 60. 55. 50. 45. 40. 35. 30. 25. 20. 15. 10. 5. 3. 2. B 1 %K
¥

B—HE, ERENELHRRETEEEEME (WED 1. 2, 3, 5. 10,
15. 20« 25. 30. 35. 40. 45. 50. 55. 60. 65. 70. 75. 80. 85. 90. 95. 97. 98.
99, I, 100 (TR % M4 REE) WL, FrdfgEasE Ca0 M ALO, HFEERME
sz /> 80 (85, 90, 95, 97. 98. 99. H#E 100) EE %K) Cald F1 A1,0;, LA
BMENEEEV. flm, FARRERTEEE/ 99, 98, 97, 95, 90. 85. 80. 75.
70. 65+ 60. 55. 50 45. 40. 35. 30. 25. 20. 15. 10, 5. 3. 2. B 1 #AFR% K
WA,

BB ELeE] BEFES Ca0. AL, A Zr0, KB HS, HPFAHEERERRA
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/b 80 (85, 90, 95, 97, 98. 99. E( 1000 EE %K) CaO. Al,0, 0 Zr0,, LITX
B REE.

H—FH, ARPHFELHRBHET A (WELD 5, 10, 15, 25, 30, 35,
40, 45. 50. 55. 60. 65. 70. 75. 80. 85. 90. 95. 97. 98, 99. ERFE 100 {&fR
YHEE) KRS, FTREEAE Ca0. AL, M Zr0,, FARBERAREasE/D
80 (85. 90. 95. 97, 98. 99. FHFE 100) EE %M Ca0. Al,0, F1 Zr0,, LAIKEEAY
BEEIT.

B—HHE, ARPHELEHZRET EE Ca0. AL, Zr0, BB —HE, H
B 7 — P Ak UL AIE Z /> 80 (85, 90, 95. 97. 98, 99 B 100) EE %K Cal.
A1,0, ¥ ALO,, ETHE-BENLSER. fl, HE-BWEITESED 1. 2. 3,
5. 10, 15, 20, 25, 30. 35. 40. 45. 50. 55. 60. 65. 70. 75. 80. 85, 90.
95 IR % HIBETE. B, B —-ETEIEED 99, 98, 97, 95. 90, 85. 80. 75.
70. 65. 60+ 55. 50. 45. 40. 35. 30. 25. 20. 15. 10. B 5 AR UL REE.

B—HHE, FREPFELEHIZRERETEELEEBE (WELD 1. 2. 3. 5. 10,
15, 20. 25. 30. 35. 40. 45. 50. 55. 60, 65. 70. 75. 80. 85. 90. 95. 97. 98.
99. B 100 AU MERMBE) NBE, ddREERs, EP4EREEa1Hk
PiAEFE /> 80 (85, 90, 95. 97. 98, 99. HLE 100) EE %) Ca0. Al1,0, 0 Zr0,,
ERBEEMBERT. flln, IREESEE/D 99. 98. 97. 95. 90. 85. 80.
75. 70. 65. 60, 55, 50. 45, 40. 35. 30, 25. 20. 15. 10. 5. 3. 2. BY 1 44
%HI RIS

B—FHH, ARPMFELEHMBERETESEREE (WED 1. 2, 3. 5. 10,
15, 20, 25. 30. 35. 40. 45, 50. 55. 60, 65. 70. 75. 80 85. 90. 95. 97. 98,
99, B 100 EIR% ML RMEE) MBE, FidM&ESS Ca0. AL, M Zr0,, HF 4
G SRR A EE A 80 (85, 904 95. 97, 98, 99. HFEF 100) EE %M Cal
AL, UMGEMESERIT. Flin, FIABESEE/D 99, 98, 97, 95, 90, 85,
80. 75. 70. 65, 60. 55, 50, 45. 40. 35. 30. 25. 20. 15, 10. 5. 3. 2. & 1
KR % I .

A RIAMFE LS FEES Ba0 1 Ti0, BIHEHE, FIREEAAREAFEED 80
(85. 90. 95. 97. 98. 99 B 100) EE %HJ Bao M Ti0,, LIFHEMBEE .

F—FH, ERANFELESRRUET B (WEL 5. 104 15, 20, 25, 30,
35, 40. 45. 50. 55. 60. 65. 70. 75. 80. 85. 90. 95. 97. 98. 99. HY 100 4k«
Y BIBEIE) B, TR IEAHE Ba0 A Ti0,, AR B R Ek i G352 2D 80 (85.
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90. 95. 97. 98. 99. H{ 100) EE %K Ba0 f1Ti0,, UKEHEEET.

B—HE, ARAREEGMBHTEE Ba0 1 Ti0, KEE—IEE, EPEHE
— BB ARIEAIER D 80 (85, 90, 95. 97. 98. 99 EY 100) EE % iy Ba0 1 Ti0,,
DB -REMREE. W, B -BEITELE22 1. 2, 3. 5. 10, 15, 20.
25, 30, 35. 40. 45. 50, 55. 60. 65. 70. 75. 80. 85. 90. =Y 95 13 % RUFPLES.
BN, BIE—PEMAIEED 99, 98, 97. 95. 90. 85. 80. 75. 70. 65. 60. 55.
50, 45. 40. 35. 30, 25. 20, 15, 10. Ei 5 AR %M RFEE.

F—HEH, ARAMELHLEBHRTEELEEBE (WED 1L 2, 3. 5. 10,
15, 20. 25. 30. 35. 40. 45. 50. 55. 60. 65. 70. 75. 80. 85. 90. 95, 97. 98.
99, X 100 %ML RBE) NEE, MREEBEELSR, Kb4EBEL AR
WASZE/D 80 (85, 90, 95. 97. 98. 99. EiF 100) EE %HY BaO 1 Ti0,, LA
mEENEERE. fll, ABEESED 99, 98, 97, 95, 90, 85, 80. 75.
70. 65. 60. 55. 50. 45. 40. 35, 30. 25. 20. 15. 10. 5. 3. 2. B 1 #FR%
W,

B—HE, ARANELHSRETESEEEE (WED> 1. 2. 3, 5, 10,
15, 20. 25. 30. 35. 40. 45. 50, 55, 60. 65. 70. 75. 80. 85. 90. 95. 97. 98.
99. EX 100 AR %ML REE) HEE, FrdMEEE S Ba0 M Ti0,, HPBELE
SHEEZED 80 (85, 90. 95, 97. 98. 99. EE 100) EE %K) Bad A Ti0,, LI
BERBRER. fl, FrdBEEEEZR 99, 98, 97. 95. 90, 85, 80. 75. 70,
65. 60. 55. 50. 45. 40. 35. 30. 25. 20. 15. 10. 5. 3. 2, Bt 1 IR % KB,

AR LS R EREE Ley0, 1 T10, IS, FIRFE LR EREED 80
(85, 90. 95. 97. 98. 99 Bk 100) EE %HJ La,0, F1 Ti0,, MAFBHIREET.

B—FH, XRPWFEFREETOEHEE (WED> 5, 10, 15, 20, 25, 30,
35. 40. 45, 50. 55. 60. 65. 70. 75. 80. 85. 90. 95. 97. 98. 99. B 100 4%
MY HERE WEE, FrdlEERE La0, M Ti0,, BB EAREEEED 80
(85, 90. 95. 97. 98. 99, T 1000 EE%H) La,0; M1 Ti0,, LIEBEBHREE

B—75H, ARVEHFZEHHIRETES L0, A Ti0, NEHE—BE, EPE
R ASREAIEED 80 (85, 904 95, 97. 98, 99 B 100) EE%H La,0,
FTi0,, UHE-—BENREER. fln, HEE-BETEETED 1. 2, 3. 5. 10,
15. 20. 25. 30. 35, 40. 45. 50. 55. 60. 65. 70. 75. 80. 85. 90. = 95 &R
YR, Fl, BE-EETEHEED 99, 98. 97, 95, 90. 85, 80. 75. 70.
65. 60. 55+ 50. 45. 40. 35, 30. 25. 20. 15. 10. 5 IR %L RBE.
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B—FH, ERPNEEHIERERTEEEEME (WEd 1. 2. 3. 5. 10,
15. 20. 25. 30+ 35. 40, 45. 50, 55. 60. 65. 70. 75, 80. 85. 90. 95. 97. 98.
99. =k 100 AR %ML REE) KL, IRERRAEES, HPh4RBRELEE
Wi A2/ 80 (85, 90. 95, 97. 98. 99, EiFE 100) EE YK La,0, M Ti0,, LIZ5
REENREEW. flm, FrAEEEESZELD 99. 98, 97. 95. 90. 85. 80. 75,
70. 65. 60. 55. 50. 45. 40. 35. 30. 25. 20. 15. 10. 5. 3. 2. 8% 1 A% H]
W

B—FH, ARENFEHSRETESERWE (WMED 1. 2. 3. 5. 10,
15. 20. 25. 30. 35. 40. 45. 50, 55. 60. 65. 70, 75, 80, 85. 90. 95. 97. 98
99, B 100 A% NEREE) HBE, FTEBERS L0, Ti0,, HPBEDE
e A4 /b 80 (85, 904 95, 97. 98. 99. EiF 100) EE %M La0, 1 Ti0,, LA
BEHRERT. B, FrREEEEED 99, 98, 97, 95. 90, 85, 80. 75. 70.
65. 60. 55. 50. 45. 40. 35. 30. 25. 20, 15, 10. 5. 3. 2. E{ 1 /&R % AOPEHS.

A K IBHF L] AFES REO 0 ALO, MM, FdEEAARREEED 80
(85. 90. 95. 97. 98. 99, E{ 1000 E &%/ REO # ALQ,, LUHKBEHEZEEM.

B—H, ARBHFELESGBHT EEHHE (e 5. 100 15, 20, 25, 30.
35. 40. 45. 50. 55. 60+ 65. 70. 75. 80. 85. 90. 95. 97. 98. 99, B 100 &
00 IR ) (P, PR BEEEIE REO 1 ALO,, FTIRBIE Ak AIEE D 80(85.
90. 95. 97. 98. 99. E 100) EE %[ REO F Al,0,, LUK D EE . '

B—77, AKRBRELLHRIRMET S RE0 M ALY NEE—EE, HIHEE
— P B AR EIE R /> 80 (85, 90, 95. 97, 98, 99 B¢ 100) EE % 1Y REO 1 AL,0,,
BB —RENSEET. i, HE-BENESED 1. 2, 3. 5. 104 15, 20,
95. 30. 35. 40. 45, 50. 55. 60, 65. 70. 75. 80. 85. 90. B 95 AR KIFHIE.
Bltn, WE—MEAEIEE/ 99, 98, 97. 95, 90. 85. 80. 75. 70. 65. 60. 55.
50. 45. 40. 35. 30. 25. 20. 15. 10, 5 MU KL RBE.

B, AKBEMTAES REO M AL, KRB MR, fltn, FridmkE—E
BRI H— N, BEBEYRERRT/NT 1 Bk GEENT 500 Ba, EE
/T 300, 200, B 150 B4, FE—LELFH, /AF 100, 75, 504 25, EL 20 AFA)D
MRk, LR (b) TNEEES—RELEMEMEEEmROME. Fla, BE—
MRl aEE D 10 24 34 5. 100 154 20. 25, 30+ 40, 45, 50. 55, 60. 65,
70. 75. 80. 85. 90. 95 A% HIFE. B, FE-—BEEITEEZD 99, 98, 97,
95. 90. 85. 80. 75. 70, 65. 60. 55. 50. 45. 40. 35. 30. 25. 20. 15. 10.
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B 5 AR % 45 BB E

H—AHE, ARAMEEHGBRETESERBE (wEd 1. 20 3, 5. 10,
15. 20, 25. 30. 35. 40. 45. 50. 55. 60. 65. 70. 75, 80. 85. 90. 95. 97. 98,
99. T 100 %X L EBE) MBE, MRERBEERS, EP4ERWERExR
YA A ZE/> 80 (85, 90. 95. 97. 98. 99. ELHE 100) EE %A REO 1 AL,0,, LI
EEENRES . flw, REEEEED 99, 98, 97, 95, 90, 85. 80. 75.
70. 65. 60. 55. 50. 45. 40. 35, 30. 25. 20. 15, 10. 5. 3. 2, B 1 4FH %1
g .

H—FHH, FRANFKLERHMRETESEAMEE (WELD 1. 20 3. 5. 10,
15, 20. 25. 30. 35. 40. 45. 50. 55. 60, 65. 70, 75. 80. 85. 90, 95. 97. 98.
99. BX 100 A %ML ZBE) HEE, AL S S REO M ALD,, HAMEERE
Ryt EZE > 80 (85, 904 95. 97. 98, 99. EFH 100) EE %M REO F1 A1,0,, BA
MEMNBEE . flw, FTABREESEZE/99. 98, 97, 95. 90. 85. 80. 75. 70,
65. 60, 55. 50, 45. 40. 35, 30. 25, 20. 15. 10. 5. 3. 2. X 1 & % HIBHHE.

7% BRI ] M AIES REO A1 AL, RIBRFE, FTRBE Ak aaZEL 80
(85, 90. 95. 97. 98, 99. H 100) EE ¥ HJREO M Al,0;,, LB LEE.

H—FH, FRPPFLHRBHET OEHEE (WEL 5. 10, 15, 204 25, 30.
35. 40. 45. 50. 55. 60. 65. 70. 75. 80. 85. 90. 95. 97. 98, 99. = 100 /&
MY BIEE) MR, FridIXEasE RE0. AL, A1 7r0,, FIABIERARNERER
/b 80 (85, 90, 95. 97. 98. 99. B 100) E & %HJ REO. Al,0, 1 Zr0,, LABEIEM)
BEE.

FH—FM, ZR\HFELHREBHT B RE0. AL A1 Zr0, M %, K
TS — RS R AR U EIEZ D 80 (85, 90, 95, 97, 98. 99 B 100) E & % [ REO.
A1,0, 1 7r0,, VI —MEMNBES. i, HE-—HWETEE5ZE/D 1. 2. 3. 5.
10, 15. 20. 25, 30. 35. 40. 45. 50, 55, 60. 65. 70, 75. 80. 85. 90. EE 95
R E. i, FE-BETBHEELD 99. 98. 97. 95. 90. 85, 80. 75.
70. 65. 60. 55. 50. 45. 40. 35. 30. 25. 20. 15. 10. B 5 #HRUHNE REE.

B—HH, AKARMTHES RE0. ALO, M Zr0, MEE—ME, FriisE—M
#E (a) RUH—HHEW, ©8EFHEMNIRTNF LK CEE/NT 500 g%,
EZ/NTF 300, 200, B 150 AE4; FE—EEs£fIH, /~F 1004 75. 50, 25. 20
20 gk, UR (b)) NEEREL—MELBHMEMEEERRROMED. fla, 3%
B-BELATEEED 1. 2. 3. 5. 10, 15, 20. 25. 30. 40. 45, 50. 55. 60,
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65. 70. 75. 80. 85. 90. 95 UMK, Flw, FEE-WEATEFEED 99, 98,
97. 95, 90, 85. 80+ 75. 70. 65, 60. 55, 50. 45. 40. 35. 30. 25. 20. 15, 10.
5 AR %L REE.

BH—HH, ARAMNELHSERETEEEKEE (mED 1. 2. 3. 5. 10,
15. 20, 25. 30+ 35. 40. 45. 50. 55, 60, 65. 70. 75. 80. 85. 90. 95. 97. 98.
99. X 100 HIRU KL RBEE) NEE, A4 RBELE, EP4E BTtk
WEEZE/D 80 (85. 90, 95. 97. 98. 99, Hi#E 100) EE %HI REO. Al,0, ¥ Zr0,,
D RBENRER . fln, FrdEREE/D 99, 98, 97. 95, 90. 85. 80.
75. 70, 65. 60. 55. 50, 45. 40. 35. 30. 25. 20, 15. 10. 5. 3. 2. B 1 £
s

BH—HH, ARPAMNFEHSRER®ETEELEREE (WED 1. 2. 3. 5. 10,
15, 20, 25. 30+ 35. 40. 45, 50, 55. 60. 65. 70, 75. 80. 85, 90. 95. 97, 98.
99. BX 100 IR % K4 REE) MEE, FTRMES S REO. ALO, 1 Zr0,, H
BEASERAESED 80 (85, 90. 95. 97, 98. 99. E#E 100) EE %I RE0. Al,0,
M Zr0,, UMSEMRERIT. Fln, FraBESESE/D 99, 98, 97. 95, 90. 85,
80, 75. 70, 65. 60, 55. 50, 45. 40. 35. 30. 25. 20. 15. 10. 5. 3. 2. & 1
RFR % B I T .

B—FHHE, ARAWFELEHERGET GEEE (WED 5. 10, 15, 20, 25, 30,
35, 40, 45. 50. 55. 60, 65, 70, 75. 80. 85. 90. 95. 97. 98. 99. &, 100 {£
MY EIBEE) MBEE, PRI ES REO. Al0,. Zr0, M Si0,, FriREXEs M4kl
AFEZE /D> 80 (85, 90. 95. 97. 98. 99. H 100) HJ ReO. Al,0, 1 ZrO, LAFEIHEY
BEE .

B—Hm, AK\MFELHSRMET EE RE0. AL0. Zr0, 1 Si0, HIBHE— K
= R E—BER AR EIES D 80 (85, 90, 95. 97. 98. 99. =FE 100)
B REO. Al,0,%17r0,, IEHE—-BEMNREE . #lw, HEWEITEEED 1. 2.
3. 5. 10, 15, 20. 25. 30. 35. 40. 45, 50, 55. 60. 65. 70, 75. 80. 85. 90.
3 95 RIRY . fl, FABEE—-FEEREEZED 99. 98, 97, 95. 90. 85.
80. 75. 70. 65. 60. 55. 50. 45. 40. 35. 30. 25, 20, 15. 10, 5 % m%E
R

H—TiHE, ARAERRTES RE0. A0, Zr0, 1 Si0, K —EE, FrdK
BEE (2) RIE—FHUENE, EB8EFERBRRTNF 18K CGE¥/NTF 500 3
2, BEZE/NF 300, 200, 2L 150 B4; L, /NF 100, 75, 50. 25. B
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20 F4) BB, UE (b)) RAEEES—MHBUEHEIERRRNUEE. 5
in, WE—-FEEAEIEED 1, 2. 3. 5. 10, 15, 20, 25, 30. 40, 45. 50. 55,
60. 65. 70. 75. 80. 85. 90. 95 HIR % HIBEIE. B, FWE—MHERLEED 99,
98. 97. 95. 90. 85. 80. 75. 70. 65. 60 55. 50. 45. 40. 35. 30. 25. 20. 15,
10. B 5 BIR%MEREE.

F—HE, AEPNEESGREETEESEAEE (ED 1. 20 3. 5. 104
15. 20. 25. 30. 35. 40. 45. 50. 55. 60. 65. 70. 75. 80. 85, 90. 95. 97. 98,
99, B 100 HIRUMLEZME) HBE, FIREEEESS, HPERBERKX
Wif Az 80 (85, 90, 95. 97. 98, 99. ELF 100) EE %HAJ REO. Al,0,. ZrO0,
1 Si0,, UEERBENSERET. Flw, FIREELEE/D 99, 98, 97. 95, 90.
85. 80. 75. 70. 65. 60. 55. 50. 45. 40. 35. 30. 25. 20. 15. 10. 5. 3. 2.
2 1 IR % BRI,

B—HH, ARPNEEHERETAEEERE (WED 1. 2. 3. 5, 10,
15. 20. 25. 30. 35. 40, 45. 50. 55, 60. 65. 70, 75. 80. 85. 90. 95. 97. 98.
99, % 100 A %A% RBEE) NEE, FrdMES S REO. AL0; Al Zr0,, HTF
g4 ks H 4 A B/ 80 (85 90, 95. 97. 98. 99, BEFE 100) EE %A REO. Al,Os.
7r0, 1 Si0,, UMERMEEEV. Flw, FrREESSED 99, 98, 97. 95, 90.
85. 80. 75. 70. 65. 60. 55. 50. 45. 40. 35. 30. 25. 20, 15, 10. 5. 3. 2.
B 1 AT % RIS

EARBREFEENSE RBEEBEMAS (I« EHEFEZEEE) « Bal.
Ca0+ Cry0s CoO. Fey0p GeOp HFOp. Li0y MgO. MnO. NiO. Nay0. P,05. REO. Sc,0;.
Si0,« SrO. TeOy. Ti0s V,054 Y,05. Zn0. Zr0. “EEE&BEMNY” (B “AL0, + &
BEiMESY” (IAL0, « REOEEY) ) REASE.

F<F4 ALO,. ED—F REO B, Y,0, AR ZE > —Fh Zr0, B H0, KIFBE R H Bk,
SRR TR AT 2001 F 8 A 2 BRIWEREEFHIFE 09/922527.
09/922528 F1 09/922530 A5 ABIE—REBRXMEELTF FiE (FFIA
A E#2 56931US005. 56931US006. 56931US007. 56931US008. 56931US009 .
56931US010. 57980US002 F1 57981US002 =,

BEFARFEN, ARPEEN (EX) FE AHERELE) EFRER
FENED 10%. BERENE, AEVBEN (A EERBRTENZED 15%.
80%. 85%. 90%. 95%. 96%. 97%. 98%. 99%. 99.5%EK 100% .

AEBESNETREFERE (WHEF) T, HWRAE. UE AR,
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FFEFI UL R AN S84 (@i TfsEA) .« HEeslAaFREEas ey
M REAEE —EBERPBRENS M. A, KRITHMEEEE BIEREHTE
HEFE (A ILHRR BN AL,  Zr0,. SiN, 0 SiC) . BiEXLHEE
RS R EEFEEESEMSR. W8T R BRREEANSSHERER (I
FERE) o ARBHBEEFTREMNSH, REeRNTARESEA4HRNEER.
M. BRI, M/EERE.

A KBRS R SE B R N R ISR — UL, (RS R
FAMAGMEIERAE, UREELHEMAENHRAEREARPNEE. BIESH)
WH, FTAEMGNEsHEEEE. BRIEFHARMEHESE, MENISEANSREEIE
HMER Si0,4 By0sv POy GeOyn Telpn Asy0, F V050

9

SCHEM 1

KRG PEN 27.5g EALETHL (LN “APA-0.5”, 18 B AZ M Tucson
f Condea Vista A 8)) . 22.5g EALEETHL (18 B Alfa Aesar, Ward Hill, MA) . 90g
RTIEL. 454 200g EAETEN R (FRLH“YTZ”, 88 Tosoh Ceramics, Division
of Bound Brook, NJ) MIAMEH, LA 120 /4% (rpm) WHEREY 24 /Nit. HFEE
B, BEVHEN FIPRRBEESE ( “PYREX” ) &, HETNEFHESM
PIETIE. BUEAAERETROES®HE 70 BRIHEMW QQ12um FFOR) 7%

WEBMEGS, B—EERNEAES/EASME (torch) KIGH. ARGER
ik, HTE AR ISR A E & Bethlehem T/ESMAESSEE PM2D 1B &Y (B H
Bethlehem Apparatus A%}, Hellertow, PA) , FUTRABERHGEESHNES. 3
FRT, SSREN 8 FEFH/48 (SLPM) , BESEERN 3SLPM. XT4hEF, &
SPRIEN 23 (SLPM) , S&SRILEN 9.8 SLPM. BT B 2R Ff HEIEREABE X
16, ENERBERAREEMMOBNER (4 51 BEX (em) (20 E~F) %,
FlAR45° ), FAAKRE (L8 H/ 08 ZREFBELRET.

SEHEf 2—9

WSEHEG 1B & LR 2—9 IR, TRMEFMANERLUEERHENT
1R, BRHMAERE 0 EANRAES 200 mRIEAEEN (BRZ“YTL,
78 H Tosoh Ceramics, Division of Bound Brook, NJ) PA 120rpm #4T 24 /AT,
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R BSRIEFIEE TR 2 F.
%1
SE e 51 HOIHEEY. HH,
Ca0O: 36 Ca0: 18
2 Al,O;: 44 Al,O;: 22
Zr0,: 20 Zr0O,: 10
3 La,0;: 45 La,05: 22.5
Ti0,: 55 Ti0,: 27.5
La,05: 36 La,0,: 18
4 Ti0,: 44 TiO,: 22
Zr0O,: 20 Zr0,: 10
s BaO: 47.5 BaO: 23.75
Ti0,: 52.5 Ti0,: 26.25
6 La,05: 48 La,0;: 24
Al O;: 52 Al,O;: 26
La,05: 40.9 La,05: 20.45
7 Al,0,: 40.98 AlLO;: 24.49
ZrO,: 18.12 Zr0,: 9.06
La,05: 43 La,0s: 21.5
g Al,05: 32 ALO;: 16
ZrO,: 12 Zr0,: 6
Si0,: 13 SiO,: 6.5
SrO: 22.95 SrO: 11.47
9 Al,O;: 62.05 Al,0,:31.25
Zr0O,: 15 Zr0,: 7.5
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B

W 5 2E25/260

r 2

Ekas

SR (ALO;)

B4R “APA-0.57 , 18 H AZ M Tucson HJ Condea

Vista 24 )

FALFEIHRL (Ca0)

8 8 MA M Ward Hill B9 Alfa Aesar A 7]

FALBEER (La,05)

2 B Molycorp A 7]

FALEERIAL (Si0,)

8 8§ Alfa Aesar 248

SHPFHL (BaO)

78 B Aldrich Chemical 2\ H]

TEALERFUR (TiOy)

8 8 GA /M Savannah fJ Kemira 23 §]

FALEEBRL (S10)

8 8 Alfa Aesar 2\ B)

=R AR Aok R
R (Y-PSZ)

B4k “HSY-3” , 88 GA N Marietta fJ Zirconia

Sales /)

SERE] 1—9 PSR E R/ T RHITINE. R X LG (UE
B Y SEATEML (T 542 “PHILLIPS XRG 3100” , #8H PHILLIPS, Mahwah, NJ) ,
HEH 1.54050 HRAVH Ka 1 §T4k) BTFREHNE SHAIMEPIME. BATHRE
W EE R B EAELTERERIME . BENERENTFERAELEHERT
FESBYR. EELHERFNBHAEIIETEI F.

x 3
SEHERI | B X HEAH | e T, (T) |T, (T | # K &
W18 HI48 B (T
1 T e % B 850 987 985
2 T e EY 851 977 975
3 T %W 799 875 880
4 T ZEH 821 876 880
5 TE E 724 760 815
6 T B 855 920 970
7 T ET 7Y 839 932 965
8 TR EH 836 1002 970
9 T EH 875 934 975

*PETE, HEMWOIRE T
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SEFZEHSH (DTA) , FEEMEILMRE 90—125 UK R~FEFE I3 IEEk. DTA
RIS TFX AT (FBIEE (B HEME Selb B Netzsch Instrument AEF=HIT &
“NETZSCH STA 409 DTA/TGA” ) . JEA 100 f#F Al,0, #E S B BSRIE NI IT HOFE
RER 400 B, EBREASTATU 10C/S4MERBEIMERNER (4 25TC)
n#E] 1200°C.

SHE 1, %375 2CiE 1 AR DTA #iE sk . BA 1 PRIk 375, FE
EY 799 CEBEMRMAMEMMEIRBETL 375 MR TEMAENEREK. ATLLALX
—ME R BETHENBEEEE (T,) EHR. £4875°C, FEid4k 375 FARBIER 40
HFERHIAZ., TLUAAR—IZR2BTHRNE R (T) FER. HEKEFRY
X T, 0 T EWIIE LRI F.

B 2—6 4> BIRSEHB 2. 5. 6. 7 F1 9 &) DTA $iiEHi&k .

SFEANERHE 1—9, K4 25 REBHRBRANAEERS, FFEREBPEE
= (WS4 “HP—50” , 488 Thermal Technology Inc., Brea, CA) #HAT#JE.
EERSAUR 13.8 Jkig (MPa) (£ 2000 BE/FHHE~F (2ksi) ) BIEMTFHAT
$E, PUEREFIZESSHG 1—9 hE 3 P, EMRAEEEHBEFGBRS), #R
2 RAE A HE 1 & B B4 1 B2 7T B H SR AT

AGUR LB ARA RAIE 5 B A R BAAE &R Bt f s, X E8 s F et
TR EFBEAZFANTCENER. TLUAHERAFRERET BB YT
7.
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