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Table 1 Chemical compositions and samples size of

experimental metallic glasses

Alloy Ribbon/pm  Bulk/mm
ZI’41Ti14CU12_5NiloBezz_5 (Vltl) 40 5
Zr47Ti12.9Cu11Nig 6Be1s.7Nb2.g (NbBe) 30 5
CussZrasAlg (CuZrAl) 40 3
Lag2Al14NigCus (La based) 55 5
DyssGd20A|24C020 (Dy based) 40 3
GdsolaisAlsCoo (Gd based) 35 3
a
] J/ W\‘m Vitl
2 NbBe
2
Fé CuzrAl
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— Dy based
A La based
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Fig. 1 XRD patterns of the melt-spun ribbons (a) and the as-cast
bulk cylinder (b)
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Fig.2 DSC curves at a heating rate of 20 K/min: (a) non-rare

earth based and (b) rare earth based
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Table 2 Thermal parameters for experimental metallic

glasses
Alloy State TdK  TWK Trg y
NbBe Ribbon 654 694 0.650 0.41807
Bulk 624 673 0.620 0.41288
vitl Ribbon 634 711 0.633 0.43486
Bulk 629 709 0.623 0.43497
CuzrAl Ribbon 696 748 0.653 0.42452
Bulk 689 755 0.646 0.43020
Ribbon 411 458 0.553 0.39688
La-based
Bulk 403 451 0.542 0.39354
Dy-based Ribbon 615 654 0.597 0.39757
Bulk 607 657 0.589 0.40134
Gd-based Ribbon 555 624 0.607 0.42449
Bulk 551 620 0.602 0.42005
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Table 3 AH; and ACp of the experimental metallic glasses

during heating

Alloy State AHg/J g ACp/I(g K)™?
Ribbon -4.289 0.134
NbBe
Bulk -7.381 0.206
_ Ribbon -10.87 0.089
Vitl
Bulk -12.11 0.187
Ribbon -2.842 0.126
CuZzrAl
Bulk -5.635 0.162
Ribbon -3.6 0.082
La based
Bulk -5.674 0.151
Dy based Ribbon -2.126 0.095
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Fig.3 Free volume traces of metallic glass during heating
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Table 4 AHzs of experimental metallic glasses during the

first crystallization

Alloy State AHeld g™
BeNb Ribbon 14.58
Bulk 16.01
Vitl Ribbon 2.362
Bulk 2.519
CuzZrAl Ribbon 375
Bulk 47.32
La based Ribbon 3.74
Bulk 4.217
Dy based Ribbon 18.86

Bulk 72.9

Ribbon 48.99
Bulk 162.8
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Fig.4 HRTEM images with selected area electronic diffraction
patterns of Zr47Ti29CunnNigsBeis7Nbog metallic glass
after crystallization: (a) the ribbon and (b) the bulk

cylinder
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Fig.5 Mechanical properties of experimental metallic glasses:
(a) pressure force-displacement, (b) elastic modulus-

displacement, and (c) hardness-displacement
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Influences of Cooling Velocity on the Properties of Metallic Glass

Wang Meiling*, Wang Qingmei!, Hui Xidong®
(1. National Center for Materials Service Safety, University of Science and Technology Beijing, Beijing 100083, China)
(2. State Key Laboratory for Advanced Metal Materials, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The metallic glassy ribbons and bulk cylinders with the same compositions were prepared by melt spinning and suction casting,
respectively. The influences of cooling velocity on the microstructure, thermal stability and mechanical properties of metallic glasses were
studied by differential scanning calorimetry, XRD, HRTEM and Nano Indenter. The results show that the types of short ordered clusters in
the glassy ribbons are the same as those in the glassy bulk cylinders, but more ordered clusters and less free volume can form in the later,
because of the lower cooling velocity during preparation. Consequently, the glassy ribbons have higher thermal stability, yield strength,
Young's modulus and hardness than the glassy bulk cylinders.

Key words: metallic glass; thermal stability; cooling velocity; short range ordered
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