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)

Cu-Zr-Ti V] A FaAX g uPgd R = 24 Y a4 F

Fa% e gES
AH P T FFY

LA &

199038 AF 3k deep eutectic AFE Hole ¥t AAEA FFAM FAALE
o] HAe Mde] 93] 10-100 K/ise) = AAWZAEETE 7= bulk metallic glass
forming alloy7} ZWg=Edch o83 M EE bulk metallic glass forming alloyE ol &
Mg-TM-Ln, Ln-Al-TM, Zr-Al-TM, Hf-ALTM, Ti-Zr-TM So] glom, o]Sd] <sjA]
10-30 mm 2] B zZrE glass rods, bars, strips 0] AAE HEAFH}. E3 oF
bulk metallic glass forming alloyol] )3l A3+ B2 sz FIZol= FeAl, CoA,
NiAl, CuAl 522 2 99& Fa7tn Utk CuAl ¥IBA FFd dig A+ %
3 v FHFE 7= Cu-Zr-Ti LA Cu rich FHo] tig AFE FdlA
FEG uy] A FEe, HIZE o] Cu-Zr-Al [2], Cu-Zr-Ti-M (M=Y, Be, Ni, Nb and Ta) [3-6] S
9] e e ZANM AEE Cu-7] A vl o] Rus 1 gt Cu-Ti-Zr §549 73
T, A EAYANE CusTizZrio §F A XRD9} DSC 4 T34 4 mme] 4% B
AA TS JMR= HoZ HIuFoz oy, HZ Eo] Kasajetal[7]7) Jiang et al.[8]
o] TEMS A}-&38te Cu-Zr-Ti &) & Aol tha] 24 T 27§58 A HAE 4 nm
o] ZAHGE T ST v Aol obd RoE RuHo U=ZHAAYe G L
N s dg =&do] 7tEHT vk dEbA B AP A S Cu-Zr-Tig vlAlFx

5
g A3 B 45D o] §F 249 MR YY5 L nBHTA Sk

2. 438 4y

B Apoy AAg" 2FEFL Cu (999 %), Zr (99.9 %)<+ Ti (99.9 %)S Arc melting
Holl o8] FF3] CueZrsoTied] ZA o2 AZ3Ych Arc &3 o] FIAHEY B
AE E0)7] 98 ARE ¥HAAIZIAA] 33 WrEEA &3fstdT o] REEFS HBE
271z B4 AE BEY WEANYYS o83 FAT} o 45 m, Fo] o 2 mm
o gEAoz AZRIHUL. ARHAA FFe ©b=a wARINE 93 Injection
Casting S o832, o|& T3t §Fo ¥IAA FAB5E 718k Injection
Casting ¥lol] oJ3] AE¢ ILTE ol2& £97] 39y 159 Frados £3d &
44 & injection ¥& T FYHAAR e FHEZC FAHO] 65 mme] YA
ZolE 7R cylindrical sample & 1~3 mm & AL HIANANY FEF2IEL.
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zul® AWEY wHA} ASS X-4 3W)(Rigaky, CN-2301), AXEEA7]
(Differential scanning calorimeter), “1#} 1 High Resolution Neutron Diffraction (HANARO,
KAERDE ol-g3lo] ZASATh £8 2 ABe) 328 ¥ Wae) o472z 24¢ 9
8lod 3DAP-FIM(NIMS, Japan)3} HRTEM (JEOL 2010 F)& A}-&3}9ic} E35], TEM A|H A=
Ale) g A HAL AAST 283 TEM Al H S 4] WHE gotdl 7] 98] Electro
chemical jet polishing H 3} ion milling Y& 2% AZ3HTE Al&E etchants 10~20 %
perchloric acid or nitric acid + ethanol o]]om AH &x = 35CHT}h 1)1 o] Haye
Gatan PIPS 69192] 74-%- 2.6 KeV/5 mAd| A YA E & 4~6°F F A3} 1L, Fishione 10102] 7
S5 5 KeV/6 mAdlA 8°9) YAIZEE 231tk WY £ TR L% Zvtd] ¢ 02
Al o] GEe HastetnAt QA ALZ YAAA AlE 9 Atk 2 357 dojuhz|
RS Aolstdich £F AR TLHA 24 W5 D 23 RS $1517] 9s}o] EDS
(Oxford, 6498) £ X = {33t H o}

+ 3DAP-FIM 48 Z3)A CusZryoTie B]EA]Ho] HZH o7 A
ARt gle 43d WA dHde Ao 283 XRD B4E FiA
g F YUY CueZrTie FFY BIAE 45 dUdez ¢ A0 &l
7}2l= HRND £A4& B3 &Adg £ UckFig. 1). & AWz & 1, 2 mm B4
AlH o] A$ HRND H A Azl 20=49.5° A 82°¢] w7FEZ & 712+ halo patterno] 3
oo, 3 mm BA4AIHY Aee AZLY 3- HAU} halo patternd} A A
EPgdo 24 Hd 2 mm 74X 3 vAAG} teEe ¥ & A ol B
DSC €34 Z3, gl&3} 1, 2 mm ¥4 A|He] A% T,=724 K, T.=745 K, AH=-50 J/g
F oA @ Eou 3 mm B4 A|He] B HIAA o] AN ¥
A& T, T7F W3tele s Mz AT 5 AUh
ol213t ZA¥+= HRTEM #4& FalMx &< & F JYATh (Fig. 2). dA HE A
He EMF A9 4AdF vFALAS FAF F AR (Fig. 2(a), (b)), 3 mm A]H
A 10~15 nm 2718 U= AFPE] EA3 e A FIF 5 AT (Fig.
2(c)). 1o} AHE2HE CueoZnoTiy T3 HW 2 mm 742 H3 H|AAZI 7M5d
< ¢4 5 AJH 29 FHHE AW EA A ¥ HE 9 d gto] HRNDAAN TEHE=
=z g dx3te AE AT 7 AR e, Cu-Zr-Ti FFolA 71&) &3 <t

4 mE 2ARAHE GAA o

rl

0~

[o
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(dyd=2mm

Intensity(a.u.)

2 theta

Fig. 1. HRND patterns obtained from the melt-spun and injectioncast

(diameter: 1, 2 and 3 mm) CugoZrioTiio alloy samples.

Fig. 2. TEM bright field images and corresponding SADPs obtained
from CueoZr3oTiio (a),(b) the melt spun ; (c) the injection cast (diameter
: 3 mm) and (d) the melt spun which was left in air at room temperature

for 1hr before the examination in TEM.
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53], TEM AJH FH FANA Cu-Zr rich B AA &7 3% i

e RAe & F AN Fig. 2d)e o] YL thin foils WE 7]
AL =& Fo) Mg ¥ (HR)TEM £4 ZAfoltt. HRTEM & 53
A 71A Wel v Al AANSE FEE #7F AU, FHEAHAME
S 83 B £7F AATh d71Fd AT =52 AWM e HEAE
Aol oatd, U AAYEL Cu A3E Cuw0 or CuO o]Yow EDSE T3 &<l
A3 W AA matrixel] Ha) A FFe] g2 A& & F AN ©l& T3 Cu-Zr rich
A E $Fe B TEMAIHS AEA] Ao 3 Asts FA 7|98 28 F9
7b 2 7EE €5 AR

Lo

ﬁ, otk

3}

m[°£r,t
L ol of

4r4m
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