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Fig.1 Component diagram of Ti-Cu-Ni-Zr alloys™™: (a) eutectic

diagram and (b) design schematic of component
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Fig.3 DSC (a) and DTA (b) curves of Ti-Cu-Ni-Zr alloys
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Table 1 Thermal parameters of the Ti-Cu-Ni-Zr alloys

Alloy TJ/K TWK ATYK TWw/K TVK Tig  y

Ti32‘3CU47.6Ni7,9ZI‘12.2 674 720 46 1094 1137 0.593 0.396

Tiz1.6CussaNiz7Zr12s 677 723 46 1099 1145 0.5910.397

Ti3Cu49sNiz2Zri33 681 722 41 1095 1141 0.5970.396

Tizs.55Cus0.7Nie 752114 683 728 45 1096 1142 0.598 0.399

2000}
—0.02/ =003/ 005/ x=0.07
< 1500} :
o
s
2 1000 |
s
I3}
500}
2%
O 1

Strain

Kl 4  Ti-Cu-Ni-Zr i FF W - 2% il 2k

Fig. 4 Stress-strain curves of Ti-Cu-Ni-Zr samples
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Table 2 Mechanical data of Ti-Cu-Ni-Zr alloys

Alloy o./MPa oy/MPa oi/MPa
Ti32.5Cu47.6Ni7.0Z1122 1813 1911 1962
Tiz1.6Cuss2Ni7 721125 1697 1920 2020
Ti3oCU49_5Ni7_zZI’13_3 1814 1904 1904
Tiag 55Cus0.7Ni6.75Zr14 - — 1669

TAN, R 2 o A PERRBRAE . BT LA, BEE Tt
FF'fD Ti76Ni24 *U CugyZrsg %ﬁ X FI/‘J/}EHQ’ /\;EEK:EH)%JJA
BREAEC, 17 et e e S R BT 2 i R S 38 0 s sl - o,
4 AN RIE &G 4 i B2 mT i 2 TRE M RME 75 3K .
2.5 WiOsNFREEYIS

YR, AU R EAER, L
WY RN ARG SN B LA Y E Y
Mgl 4 NS S v (AR Hgﬂ PR A ] LA
MBS YAl 5 Ry e ik AT 4 5a iR A
Tizy 3Cu47.6Ni7.oZr 20 KBAR G iéﬂfﬁﬁéﬁl‘i%ﬁ. 5%
EALEAT R BT D)ty IR D461, XK 4 P
I B TE AR AW A5 T Tis) CuggaNig7Zrips KL
b AT 5o FE Sc fr RIS BT iR
FE T 5 /T 8] Sa 1 Tisy 3Cua7,6NioZryor KIS G4
VI IR, X5 4 ' Tis) 6CusgoNigsZrgs K
PR G BB /N T Tiso3Cuar6NiqoZrin, KRG
GBS . Hoh, T ALk i R
Ti30Cuyo sNiz2Zr133 1 Ting ssCuso sNig7sZrys 7 482 Hs i
Wr AR B 5d. Se A1 S fraR. 45RFH, M
W e T 3R 1) TisoCuag sNig o Zrys 3 KIRIER S & EXTE
5d REERALFHFITRKR, TAAIIRE—FFITTES
VIEMHNE YIS, B Se Fimn: SAMAETERT A
Tizs 55Cusg 1Nig 7sZris KHAE &G AR LA R A B D)
W W ST PR, Bk, ANBYD)H B RN SRR B A
AR Uy MR RE Ti-Cu-Ni-Zr KEIE S A S 10 B PR IE
2.6 EERTSH

A b A S AR TE
ARl S T v s s A RS TR I K R A D e
FRUS200 1] 6 BT g W E A RI A i A fh 2k . AT
A, BAREIETER TisnsCusy¢NiseZrias dF G E s
WIRAS R 3 ANBY B, A5 1 B B A AR R IR LD
LR M S AR B, X Y 22 A B DA i AR BUE A
852 BB IR A IRIE A OK, LR AR R, X
N4> BY D) A 4 5OR By D) TR A N AR 5 3 B
B A AR R R e K, HLAR IR 2 PR R W, XN
ZANBT U S T R S B AT, X5 1 sa T
Z A PATBAE B )T A W) G o B 6b TR S BB AR
Bl Tis) 6Cuyg oNig 7Zryos B G B ATRAZ DN 2

VR B B A R IS, A ) -



<512 GE AR R

47 %

,;

500 pm " 150 pim

K5 Ti-Cu-Ni-Zr KR & & 0 40 W H 250
Fig.5 Compression fracture morphologies of Ti-Cu-Ni-Zr BMGs: (a) Tiz23Cu47,6Ni7.9Zr122; (b, ¢) Tiz1.6Cuss 2Niz 7211255
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Glass Forming Ability and Mechanical Properties of Ti-Cu-based Bulk Metallic Glasses

Li Peiyou
(Shaanxi University of Technology, Hanzhong 723000, China)

Abstract: The composition of the Ti-Cu-Ni-Zr bulk metallic glasses (BMGs) was designed based on “binary eutectic mixture” method.
The Ti-Cu-Ni-Zr alloy rods with different diameters were prepared by water-cooled copper mold casting. The thermodynamic parameters
were tested and the mechanical properties were investigated by differential scanning calorimeter (DSC), X-ray diffraction (XRD),
universal testing machine and scanning electron microscope (SEM). The results show that the Ti-Cu-Ni-Zr BMGs have the high glass
forming ability, and the critical diameter can reach 4 mm. The glass forming ability of Ti-Cu-Ni-Zr BMGs are approximately equal, and
the thermodynamic parameters of characterizing glass formation ability, such as supercooled liquid region AT, y parameter, reduced glass
transition temperature 7;,, are also approximately equal. The Tis.3Cu47.6Ni70Zr125 and Tisi ¢Cusg2Niz7Zri2s BMGs have the plasticity of
0.7% and 0.2%; however, the fracture mechanisms of Ti3oCus9.5Ni72Zr133 and Tizg ssCuse7Nig75Zr14 BMGs are the similar brittle fracture.
For the Ti-Cu-Ni-Zr BMGs, the greater the plastic deformation is, the more the number of the shear bands are, the greater the depth are,
and vice versa. In addition, for the plastic materials, the large the amplitude of the serrated flow is, the deeper the surface shear bands are,
and vice versa. For the approximate brittle materials, the serrated flow corresponds to the initiation of the second shear band; and for the
completely brittle materials, the phenomenon of serrated flow is not found in the stress-strain curves; however, the second shear bands are
not found on the surface of the sample.

Key words: bulk metallic glasses; glass forming ability; thermodynamics; mechanical properties; serrated flow
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