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A& 1L, Combinatorial Approach of Ni-based Amorphous Alloys for Glass Lens Molding Die
Materials (%7 A L > XTI Ni E7 L7 7 258038 N 7UEER) LEL,
UTD6ENOHEHEINTND.

% 1 & lIntroduction and background] T, [EIFHE 72 EOMMEEEHT 2 H 7 A L2 X
SRIOMELE LT, IEMETH D Z DI THEICEN D T ENLT 7 ZAEEIZ DN TR TN S.
INETOMRELE LT, Pt BOTENLT 7 254X, Ni-Nb-Zr 7ELT 7 AG@OREHFNZOWT
WRTWD. LML Ni-Nb-Zr 7ENLT 7 A5 TIHE, PtELD &3 X M EBWLERICENLD S D
D, B A YES FLEZKDUHEIMENRAR 0 THL LW I MBEREZZET TS, £ 2T, Abf
ROBENE, E@REEET, UHIME, BWILEMHRICEND T T AL o XIESR A O N1 &7+
NT 7 AGed, YIHIMED a2 v F U TR, BUWNZEMRD A 20—y FRHlER EF L
War el M TAFEZEAT 2 ETIRETH L ELTND,

% 2 7= [Selection of the research subject] TiX, MFEDFmE L THiA 2 N1 T EL T 7 A B4
OUIEME, X, BWRZEEEZFML, a2 F NI 7 ARRT 68Kk E, ZOMAHEAZIE L
TW%. HRIIZIE, Ni-Nb-Zr G425 4 6# & LT T, Al Si 2N L725E 0 S & UM%
AL, IO EIZIZ TI OWIMRE#TH D E LTWAD. E£72, Ti ORINEIZHE] L TOIHIMEN
mMET2ZE00, ZrZ THICESHZT NI-Nb-TI 8R4 RRT L5 L L, & OMEWEZ 4
LCTW5. ZOfER, Nid40~58 at.%, Nb 24~46 at.%, Ti5~30 at.%DHAMMEKIZHWT, 723K
THEZEPIZT 100 REELLEANEREF L THRERILZE LRV L, ZOMBRFEEICEWNT, ¥7
ARG & LTl DM 2 RET D & LT 5.

% 3 % [Introduction of novel combinatorial method for machinability] <Ti%, % 2 F T+ 720
Bz "4 2 L A2 6 & L7z Ni-Nb-Ti &4 R OMAFEFHIZ W T, UIHIMEICEN =T EL T 7 A5
@A MU TARET D720, UIHIERHHOEEEZ 72 ) ofiEL, ZORHIGIAICS
WTHREIL TS, ZOEBEZ A 77 V1%, FABROA NNy &2 =5y ol & [JEH R 2%
FRD 2 =7y bl THRIEL, EBCEREGMOMBER ZAECSELD0THD. Zoik
o477 ) ZHKEA A YE FLREIZXVEEIL, REHSZRET DI LT, UIHMERAMAS 7]
RBRTHDLILERLTWD. LinL, ZOMIET A7 2 VEWETETIE, MABEURNE ORI 23 5




WEWSEOBBERLETHDL Z L 2EML TV 5.

% 4 % [High-throughput evaluation of machinability for Ni-Nb-Ti using the novel combinatorial
method] Tix, % 3ETH LN E LI-UIHIMEHEH OWEEEZ 77 U ORBEZ MR T 572012, A X
N A7 ZRWT, RS OB IRISHAERNR 2 50 B S 2 e fRE L TV D, 2
UKD, —HMOA Ny 22 =0y MTTHER, A XNV~ A7 % 30°EEESE, Jlox—5y F Tk
Rk i3 2 & T, F—HRIC 3 MEHOMAMBIRIEZ KL, T 1 77 U OMAEIH 2 KT 2
ZEIHKH LTS, ZOHEEZMOTOIRIME 2R Lok R, ERLZT T rof T,
Nis1NbssTiie at.%73 b BAFRUIEIWEZ R L, SIRIRE, MSIZbERTNDLTD, T AL X
R & L THERMBOBEMTOH L L LTS,

% 5 ¥ [High-throughput evaluation of crystallization properties] Ti%, ¥—F27 77 412L D,
fen bR O R b &2 R FIREDOZE(E L TRIET 2 HEEZSRICHETED LI IR L,
Ni51NbssTiie at.% D sa LB AR EE & RFFRITEE R BN &2 A Z—Ty Rl L T\ 5. ZDOREE,
fianEBRAGIREE 1L 881 K ThH V), 15O R EZ BT TOMBGBRIZ LY, BT AL
VARG BB R ENEZ A LTV D 2 E 2 bnE LTV, K&IC, ¥RFE L7 NisiNbssTie
at. % & @RI ANy Z R L, K-PSFn3 fiY DA 7 A& HEIZHIE L, @E+ 5 2 L7 BB
BTHHZ LERL TN,

% 6 &= [Conclusions and future works] Ti¥, FETHONTHEREZRIET D E L HIZ, 5%
R Z RN TND.

fH%5 SR, 32000 5L 3E3C 300 5E& LERT ORI 50y, b L<IEBEIL 800 554 L ERHEH L TS 72E 0y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Novel combinatorial approach is proposed in order to search for the suitable amorphous alloy for
glass lens molding die materials. Ni-Nb-Ti alloy is considered as candidate research subject based
on the results of previous experiment. Using combinatorial arc plasma deposition, Ni-Nb-Ti thin
film libraries are deposited to evaluate some properties efficiently, such as, crystallization
temperature, thermal stabilities, hardness, oxidation resistance and so on. For thermal stability
experiment, it finds out that when Ni within 40-58 at.%, Nb within 24-46 at.%, Ti within 5-20
at.%, the thin film exhibits excellent thermal stability. As a result, the research subject is confined
to this area with high thermal stability.

The conventional evaluation method for machinability is time-consuming and expensive.
Therefore, a novel combinatorial deposition and evaluation method is proposed. Thin film samples
with concentrically grading composition are sputter-deposited using combination targets. By using
those samples, it can obtain machinability results of many compositions at one time cutting test.
Three kinds of inner targets, NbssTies, NbsoTis0 and NbeeTisz4 have been designed with outer targets
NigoNb1o, NisoNbz2o, NizoNbso and NisoNbao to fabricate samples for cutting test. Cover mask is
design to further improve the combinatorial method which can combine three cutting samples on
one substrate. Finally, the cutting test is carried out on those samples and the roughness of
machined surface of sample is measured. The results show that the composition Nis1NbssTiie
meets the requirement on machinability as mold material.

Other properties of NisiNbssTiie have also been evaluated such as hardness, tensile strength,
crystallization properties, oxidation resistance and adherence to glass. The results show that it
meets all the requirements for glass lens mold material. By using the novel combinatorial

approach, it is successful and efficient to find the qualified material for glass lens mold.
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