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Fig. 2 Microstructure analysis comparison between experiments and Monte Carlo modelling of Nig, Py, metallic glass:the sol-
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Fig. 4 DSC curves for the Zr,;s Cuso. 14 Ags. 55 Als Be; 5 metallic
3 (Ta) glass samples with different diameters prepared by
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line Ta and its respect Fast Fourier transformations
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Amorphous; (d) <{110>> direction"”” ' '
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Fig. 5 Strain stress curves of metallic glass Zr,, » Tiis s Cups. s Nijo Beys s (Vitreloy 1™) and its relatant fractograph angle
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Table 1 Glass forming ability and mechanical properties of several typical metallic glasses
d.—critical diameter; E—Young’s modulus;v—Poisson ratio;g, —tensile strength;

o.—compressive strength;0,—tensile fracture angle;0. —compressive fracture angle
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(mm)  (GPa) (GPa)  (GPa) Rels
Vitreloy 1™ 25 96,0  0.35  1.80  2.12 56° 1° [30.31]
Zrsn. Tigs s Nie. s Cuty Bess 50 97.8  0.35 1.83 [32]
Zr1s Cugoy Als Age. s Ber s 73 96. 3 0. 36 2.2 [5]
Pd;7 5 Cug Siyg. 5 2 92.9 0.41 1.44 1.51 50° 45° [33,34]
Pd,, Niy, P, 25 93.0  0.40  1.46  1.78 50° 42° [35]
Pd,, Niy, Cuso Py 72 920 0.39 1.75 [36-38]
Zrse Cuso Nig Aly Tis 3 91.1 1.58 1.69 54° 43° [39]
Vitreloy 105™ 7 88.6 0.37 1.65 1.88 54° 44° [40,41]
Zr,s Cuiss Ags Al 25 102 0.37 1.85 [18.427
Zrs; Cuso Al Nis 30 90.0 0. 37 1.51 1.83 53° 41° [18,43]
Mey: Cuos G, 12 522 0.32 ~0.60 [43-45]
Magso. 5 Cugo. o Ags s Gdpy 27 52.2 0.32 ~0.83 40° [45-47]]
Lag, Al Cuy, Ag, 8 350 0.36 0. 61 (48]
Lags Al Cuy, 1 Ag,. ¢ Nis Cos 30 35.0 0. 36 0.65 [48]
Fesy Cry Moy, C.. By 1.5 209 0.32 3. 80 (497
Fe,, Crys Moy, Cys By Coy Y, 16 220 0. 31 3. 50 [50,51]
Coyy Fes T - By - 5 268 5.18 [52]
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Fig.9 Comparison of modulous and elastic limit between metallic glasses and usual engineering materials"*
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Fig. 10  Elastic property statistics of metallic glass:
Elastic modulous—E ., tensile yielding strength—og, ,elastic strain limit—e, , shear modulous—G,

shear yielding strength—z, ,elastic shear strain limit—7y, %]
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Fig. 12 The schematic illustration of (a) free-volume model™’ and (b) shear transformation-zone model**
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Fig. 13 The stastics and display of the medium order order structure in Nig Pig » Nigo Psy and Zrs, Pty metallic glass!'
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Fig. 15 The break down and reformation of the medium range order clsuters in metallic glass"™™
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Fig. 17 Shear fracture angle changing of different constraint,a—notch depth,2p—notch width"®
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Fig. 19 Plastic(a)™* and failure mechanism(b), (¢)¥**" study of metallic glass by micropillars technques
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Fig. 20 Bending shear pattern of metallic plate and its theoratical analysis™®”
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21 [64]

Fig. 21 Insitu tensile setups and shear band evolusion"**]
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Fig. 22  Yielding stresses at different hydrostatic pressure,
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Fig. 27 Typical fractography of metalic glass'!
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Fig. 28 Fracture toughness and typical crack tip of metallic glass
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Table. 2 Comparision between the measured typical plastic zones diameter —dy from fractography and the predicted plastic

zones diameter —d from equation de = 0. 025 (K, /oy )?, where K.—is the fracture toughness and sy—is the yield

strength["%]
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Fatigue property statistics of metallic glass"
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The Strength and Deformation Behavior of Metallic Glasses

Xianqi Lei Yujie Wei
(The State Key Laboratory of Nonlinear Mechanics (LNM) ,
Institute of Mechanics ,Chinese Academy of Sciences,Beijing.100190)

Abstract The investigation on metallic glasses can be dated back to 60 years ago,mainly on exploring
ways to realize bulk metallic glasses and understanding their physical properties. In this review paper, we
summarized the mechanical properties of bulk metallic glasses under different loading conditions,including
tension/compression, micropillar compression, bending, torsion-tension, fracture, and fatigue. In particular,
we presented cutting-on-edge analysis on the deformation behavior associated with aforementioned loading
conditions:the 2% elastic limit, the spiral fracture,the anomalous notch strengthening,and the Poisson’s
effect during bending tests, as well as the suitable strength criterion for metallic glasses. At the end, we
showed current research on the correlation between plasticity and atomistic structures in metallic glasses.
The review paper might be of interest to the solid mechanics society with a focus on the deformation and
mechanical properties of advanced materials.

Key words metallic glass,plasticity,yield criterion,strength, spiral fracture



