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1. —#FATHEREL T, BULE T RHEBBIRBH6 LHY
(10; 60), ZIXHHOEAAMBIEADRGEAK (11, 61), 1%
AT, ERERAL, RARKMAREEIRY (13, 13'..;; 63,
63, ...) BARR, ZERAPRIEVHRSEZTTHELHY (10;
60) ML KA P.

2. B A ER 1 G ELHES (10; 60), ABEET, FES
A (13, 13'..; 63. 63'...) ZLERETHELHHM (10; 60)
MLsg K& F.

3. e A ERK 1 X2 AEGXHEN (10), ERELET, MEE
A1) BEALES TRETIBANKBEAIAEZHLEZOHALE
(14), FiZEE (14) LA EE (15, 15'...), @Bl E LAY (13,
13'...) 5P X H4REGKAEER L.

4. mBRAEEK 1R 2 HEGXHEH (60), RBELET, AL
K (61) ZAZTHE (65. 65 ..), BEEEETENNELARTKMH
BRI (63. 637 ..).

5. B A ERK 1 X2 EGIHEHS (10), EHELET, TR
#EK (11; 61) HAELE. ME. ABRF IR TE,

6. wBRAN TR SHAEM XHH, AREAEAT, HEHAAR.

7. R A K1 X2 A XHES, ARELAT, HEAARIK
AR A A

8. B ALK 7 ARG XEH, X, HMERALMMAMN Zr.
Ti. Nb. Ta. VF2E& V. IELENELA LI ELEF—FHR—
FALTEHESLPREF, HHETEMN Cr. Mn. Fe. Co. Ni. AL
Y. La fofh L& p &4,

9. A ZK 8RN XHEMS, AFEELT, HERAIMNMHARZ
4K.

10. AR 8 MRS X BN, KRFELET, HMERIHAMH
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11. eBRAZK 8 FrEs X HBH, AFELET, HERIAHH
REZTAESWALH Zr 84%-Al16% 1 5%

12. AR 8 Fike) X HH, ARFEALAT, MERALAHH
REZTAHSWHALSA Zr 710%-V24.6%-Fe5.4% 65 54

13. B A ERK 8 RN XHH, ARELET, HMERAMNMH
REZTHEHSWAYH Zr80.8%-Col4.2%-TR5% #4442, £ ¥, TR
EiHL, &, AL RLY.

14, o BAZR 1 R2EF—FAmB L84, EHEET, A
# R ARBOKH A2 T RANM A

15. oA B R 14 FrE G L /M4, KXHELET, HETFRAHMH
PO SR EN EXY L E T3

16. i A &K 15 Frik e X B4, ARHEET, HEFRAHAH
R EAS.

17. e BAZRK I R4 X P—AMEG I HEH, EBELET, A
E A ARBH R B H A (13, 13'...; 63. 63'...) 9B E /£ 0.1-5
BEAEBRA,

18. o BRAZRKIFHEGLHEH, EP, RESTAEFRET.
BB EE T RARBIKSH XL E4HGHRZFFERHH.

19. e RAZK 14 G XHH, LF, HEMHRDE.

20. mRAN B RKIEHGLHEHN, LF, IRESTETRET.
WAL T RABYNESHXEEGOHAEREE 120 KEH
M.

21. BAZR 1 X BUEBBNKBEHLTP, ABREAH
%R,
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ATReTF. BRAALETH
RAR P B XA

AERATE AR THEAERARBRKMAL SRR HBE
F. BB FRE BB B 4G XS,

e T34 (LEEERELS, AXARFTASE ICs £7) £
EAEREFLIRGERS BEALTFEHORE, i —RaI K
B4 (IR) REE, BHBEABEHAENTR, REZKBEGRERE.
BEIRHBRBUHINELZEBANG —HFFERHHARY, Hlort
M. BEANKEH (FH “BENE"REES MMs, ALK
JAAm) EATRAERE, RAAERBAERBREZHIHE: BN
WegEA T H Rk B, eRAEERE, ABRAEFRE &K
BN, CHERPERBRAABEND; XEAFFE, P
XA+ #E (pm) KOHBEORBEBARALEZNBH, A
MEABEARRAGFT@INFAR, —AHETAFEEY “F KRS,
A—ANETAFEERRZY “ X" RKE. Th, FAXEEHHRERA—
BEXGBASBHRETF.

AROEERRS (&) HRHREY TR IH4 LGRS,
XE#BLIRGLE. AHE IC. AR RPEBLIRGIZLE
ATRBAETFRERBENRBAHEY. IEBZH—KEALSTA,
BHRLRAZIHLIELHR. EXETSTRFTAGIERRLIXRY
Imm BFAEZREX I0cm @ “ K "(AER P “ A D EFH—
AXHBAR L ABAXENGSEHN R, EHARBIELEZ R, X
AMRIEEAWE, FxEdh 5RAENES R EABHRAE IR
ERBIENOE-HILTABHOEHLF.

KRB IFEAREAANERRLE, £ GRE“AFEARRKR"
BERELA “CVD; REKLAWERKRLL, ¥ “PVD, kA%
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& CHEABAR BEBRLRAEBELHE “RH"AF. BFE
KRB Rt), BB IREINFTERREDEF EPE IR
£ %R,

i, TREATHREYRE, AHBARLBRZEE GHHEMN,
AEF) ZW, FREBFBANREHELRS Y. 2EXEHE
HAA. MR, IREBRAEBRE—ROLEZEN, O BEELS “F
e — A8, IREHTHFE.

AXBEEVGERECR Y, RSERAABZHFTEHNAART REFT
T HleBbARB30EA, A TaBIBHGET RS AE
CHHA (—KRIBREALLYD, Pl BE-£2 8% (lead
titanate-zirconate ), &-8-E KL K 4B L, N A -BERKRE), AKX
T ESHEEE.

EIRFEEBPRBBPET, AAEHAPEIRETE. EIRAR
BEWSTA, ZETTRAENAARSBEKFSIBHIAREAINE
i —HaRRH AT RARERE, ARETE. ERANR T,
ARy TFHRTHESZAHUKERS, HTEERTRD, TEH
ZHRERBEAAEEN., ME, BESTF (. K) 23R THIHF
S Fe RS, Hlie X RGZIRAGERALE, B FRBH LA,
B, EEARBALAIY IREBEBZBREMENKT, BRI E
AZRENAEANBHEANRETF EE.

ATHRIEZAAGAKZREARIEE, AAFAFAAZE
Hitfr, SFREGRZW, BFERRBALA. FEEH, EHFX
AREZLEBEAFA, BAMRBAOE—HHEBLAK, A FEE
ABHEAIRE, XBEKREBMIFFREAN,

ATEEANMERPR, AHEIBRAABEIZHGAK, S
AR EeNGHA. XEHRaEREBFHRE « RAN "6 H#
#H, —BRELEwE. &K K. X4, AFEAE5ELIRLE. H
rAERBHESE, EMNTTARE, W& & K BRELHFHE
HAARAAEFTEROUFESRS, #ENATRRBRG T RN
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H, THAMAAFTLIEZERBREALDIAARLLE. #l £t F
US-A-5,760,433 #= & % & & B K £+ # $ 3% JP-11-040761 #
JP-2000-40799 F &4& T & ICs T A TR ALK, H 5 R A8 WA
A, CNE IR B ESE T OEAESH US5921,461 ¥ A = H &E;
RE, £ HHenmi FARXXAEERAMARBEERKFIE A3 &
(1994),243-248 A “ WA LR ZAABANUFBRTATOE " S
XFEPFHHET EBBIM T AR HHGER,

ERABSHNAETTREEY, TREiE CVD RERA KT LA
BMMAGEEREAY. Km, HTAZSHETSEEY, BDEHRG
RROSEFELAEZIAIBPHAIHMAGEZART R, TR
— VR BEAIRBRAAREL, BdEH (—&KR2 UV) WKL
FBA, ERBERBORBEEIR, RATDVKHRGARPEBEHRES X
RAEARARLEGGLARBRMAGER, BAERKMARBRDEE L
ABRBEEBRGERE, FAAX—F R ALHIEZIHHLETH
FXKR B, AKRBARMAFLEEFRLORAREAIHGERE,
REERARALBRTROHXEPLTHAMREE, MAELEME
HERRATBRATPRRAAZEBZING “XAFE"LA%, ME57F
EXFATHREMGE ST,

AXPHBHRARAAEARAG LA FE, KN ESEH
SRR

BEALH, RAATHRERE T, BREAGTRXEBY KRS
Heg X B4 EREBX B, REBREARMNEZR 1 PHAAR,
HAeF MBI ZLY T ARE.

AXPHI A4S LR EFRAGERILEEM, 2R, LAHKR
KHH (ABRRAFABX) KREMH RO E T RBENHEHY
P &

Ta¥LEHESTAXATHE, P

Bl1THAXPGFE—THRIBHHFHGEAR;

B2+EE 1 IHE4GHGHE;
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B35ATHAE 1 ABHFHEHERSZSHIBRENB;

Bo T HhALBHE _THRIBEHALHFI OEAE;

B7+EE6 XHE/HHIBDE;

H8ATMAE 6 X BN TRBOEASEHN: #

HorHMAE 6 ARG ALMEBYNF - ABAZHGIGHE.

AFREMERL, EREAT, AAAXBEAGHZ-BRPRARER
K EAKBRHAGHME R THRANAERTAKX. mA, AHEYP,
XBHERBETABRILABRK, PHAGSEIEBKR XZBH
EAINTHERRBABHESFBFTRAGHBR, ERIFILTHRKR
ETUARE, #lEF HBREER.

A1 HEARAE - LG LHE/F10HRAGE, X LHEH
10 BXK 1, FHARIEHI0GLFEARE (AEXRER),
BEKRRAAR XA H X B4 PAT S EBHGHR. REARATRAR
k. RE. ABXF T4, Kka,

ARAK 11 A@GKRK 12, 12°... 1, FEF AR HG B
R 13, 13°.... REXERAHHES T ICs X MMs £ F 64
HEI14ELZ, ZEIARIABAZHHERN, REEAGRRAELA, #
AR ICs, BB AL TFTEHIMMs XA LETRARAL THRBXEZH4
EXG (Hlhe, B3BIEATHRY, TREZERFRBIKG T
$HH45). M, REAZHAOKETUAAEALE 14 A% HAT,

RE, wB 2T, BE 14, 5RAY 13. 13 .. FEIL TR
Wil 15, 15°..., AR LA ABRKHARETIR4 10 WA XL
b, AR AABRC G ER TR, ARBRLIBRAY 13, 13°... L
8 & 14 T H R E E 15, 15....

ATRAS 1313 .. G LAEARKBERTAIHAR T REG RSB
RBERARGETHA, AFHRELALHN. RBRKEHAAESTH
TRAMA. HHATRKKREA.

FRARAMNMBHE, TAZE Zr. Ti. Nb. Ta. VF£5; X ks
By 23 X Eafth—HA—HUALLENEL, £HLELE
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Ti-V. Zr-V. Zr-Fe # Zr-Ni, =744 Zr-Mn-Fe & Zr-V-Fe, 3 #
E 5 MRS E4LE, EALEM Cr. Mn. Fe. Co. Ni. Al Y. La
fof ik baE. FEAVERAL RABRAILHNHAAK &, €279
WS A Zr 84%-All6% W A2, YHALTRHEREGF LA
St101°, €2 A S WAL A Zr 70%-V24.6%-Fe5.4% 8 54, ¥ A
A EPRBEROGG LA ST07°, mEZTEIRAS A ZIr
80.8%-C014.2%-TR5% &4 (JF, TR ZH LA %, &. #3H
BAW) PEALFERHEREHELA SU187; SRAHNMATLLAE
REBEAEN, NEEXRAE, AREVXLERMERLE, Hld
WL BRI LR A B RAEE,

AATRMAMAN, RAMNREALDIAZLLETRE; K
ik AN Ca0, BACELETABRTRABRLLRNREFIA,
BERARXREREASAEIHRLSOEH. Pl TABLMEY “ R EBESH”
&, REBAHBRIABRLEREHRARAK (—KARR) RRTRAR
RAEFENE, GHAALKRSARTSENGER, B, 2BERNR
FEVPHENARLELY. ZIBE—REEL, ERFLEBEHRFALFA.

TABEFRAGEFRERARERRFTRAS 13. 13°..., LEA X
%0138 SBRZIRGEE; MEREMKTRTE RARKES
BAXBK, mHERSWEEMARANAGEK, ERKEEEEA
HEATAEGHEYE. HERBRHGMOR THREREMZZHALER
BATRAKE;, #lde, WREXAT ICs, MERTHENLMEARE
EVWHREA, RERTMMs B, RITEIL+TFILERKERZN.

UREMEHARAFTLEAABHESTTRAERR OHAZ—;
CIARIBHI-VHH (Hlde GaAs ( A4 ) o InP (544048 ) &
ik, TREIRH. GEARAEK. CVD R &R 4 K403
RO BAKTE 4. RABEETE, BREEZARARY 13. 13...
R BRA—FAKT 60 Bk, BLZE 120 kG EEHA.

ARBTHE, EU4LEEREEK 11 BEOHAZHR; Kika
AREEKN A (RHXER), A MUAZKRGEKAE.
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S5 TEHAFHTELA EMMHLARLTAIHARLLS
My, PlieBRAENDRERCDITRLE,

B, AAPHELBEHTAELFERERGBASSHTRA.
E@ARAATHETH, EXBRMAZRPESEAXBRLE, &
KRR HAGHARE “ABE0” HEETIFXKY. HTHBEL
HEHAAG LB TREMA, TRARFEIBHREEAAKME
AANEA, FlIAABRAFTLOALRTRA.

B3-5~HABRABHLES, HAHANZAXBEIMRAE ¥ T4k
A L HEM/H10. K, FAl—XHHTAATHRERAERSE4.

AABE 15 15..HE 14 9k m X R EHEH LIEREIKE
HASGLEH, B3 FFATH 30, 30'.... HEH 30, 30...684 7
(AHEH—EANABRBNBIFCLEEGRE, AEBYTE) TR
G, BEAHOHRE TIHMSF10L, pPBEIINGHT. HEABEA
Hr—AEK 11 MRAGHHAEZA, FELAZHRBALIHE 14 (K
EAA)E BEAHK 40 TAHE X HH 10 LA ¥ KA B a3l 41,
41'..., KFEH 30.30..., FEE R LKRBREMH A G RARE 13.13"....
HANRFEFALBRE, RETEXEH10FFETH 40 —RE
Eut, TRHEZE 42, 42'..., L Faad 30. 30.. .9 LA fR4EE
AARBRKHAGEE 15, 15..., AR EXAEL5 TN 42. 42'...
B, RSBRUKEMEZNIAPRAATRALERERAGAK. &
o, BEEERBRLERE G XHH 10 B 2 T4 40 HRGEKERK
e B 5 F AT 0 A B ALK,

oA TrHARNIHENF - ALANGHFRIGE. A,
AXFAEFEALT, XHEH 60 ESWEEK 11 MAERARTEK
61, 2R AT HBFZH 65 65.., EEELETFRERK 62. 62'..., Hi&E
TAEALERBKM ALY 63. 63.... W TEKHANETEHBK, 24
61 B REABEK 11 & 14 B ARG A4,

B8ATEAZH 80, HARBRAENM, TRABHF 7 FHL
HH4 60, BIFREISHEMRAGIRRERT, RAREITH 70



02814710. 3 A I I Y A}

ik X #H 60 LA FRBAAS WL 7L, TU... W EEH 72, 72'...
HFRF B AR MHTRY 63, 63'....

ALEREZGIHIRY, LLERZH I AFHRENMK 90, &
ERG X BFOERERSBHGBEAAR AR E YRR, £
HWAT, Lol AR RS RRIHAEXS, LA LKRREKHH R
B, IHEEXK AEFHZTEGSS, BR—AZAHAETHLEHINY
F N, FBlWEARLEE G LAARBKHHGEE 63.

LT ARRAG S X RE 176834 10.
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