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ABSTRACT Plastic Zrsg.5Ti14.3Nbs.2Cug.1Nig 9Beir.o bulk metallic glass matrix composites con-
taining uniformly distributed dendrites in the glass matrix were synthesized by the Bridgman solid-
ification methold. Through tailoring the withdrawal velocity, the volume fraction of dendrites with
characteristic spanning length, as well as the mechanical properties of the samples can change. The
characteristic spanning length of the individual dendrites roughly obeys linear relationship with the
withdrawal velocity. The compressive ultimate strength and the fracture strain of the sample reached
1930 MPa and 11.3%, respectively, when the withdrawal velocity was 1.0 mm/s.
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Fig.1 Morphologies of the rod-like Zrsg.5Ti14.3Nbs. 2-
Cug.1Nig 9Bej1.0 samples obtained by the Bridgman
solidification with different withdrawal velocities (a)
and XRD patterns of the samples (b)
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Fig.2 DSC curves of the fabricated samples
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Fig.3 SEM images of the longitudinal sections of the samples obtained with withdrawal velocities of 0.2 mm/s (a)

and 1.5 mm/s (b), and the dependence of spanning length of individual dendrites on withdrawal velocity (c)
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Fig.4 Compressive engineering stress—strain curves of the

samples obtained with different withdrawal velocities
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Fig.5 Dependence of compressive fracture strain of samples

on withdrawal velocity
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Table 1 Termodynamic parameters and mechanical properties of the samples fabricated at different withdrawal

velocities
v, mm/s Ts, K Ty, K AHx, J/g oy, MPa ey, % Omax, MPa e, %
0.2 634 665 26.4 1330 1.6 1810 4.2
0.5 626 660 30.6 1360 1.7 1880 7.7
0.8 628 661 32.9 1210 1.9 1740 9.4
1.0 632 661 34.6 1350 1.8 1930 11.3
1.5 615 652 34.7 1290 1.9 1820 7.4

Note: Tg—the glass transition temperature, Tx1—onset crystallization temperature, AHx—integrated heat release of

crystallization, oy—yielding strength, e,—yielding strain, omax—maximal strength, e;—fracture strain
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Fig.6 SEM images of fracture surface (a, ¢, ) and their side images near surface (b, d, f) of the samples obtained
with the withdrawal velocities of 0.2 mm/s (a, b), 0.8 mm/s (c, d) and 1.0 mm/s (the arrows in Fig.6 b, d
and f denote shear bands and the arrows in Fig.6 ¢ and e denote sliding traces
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