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Figure 1 Schematic diagram of bulk B2-CuZr/

Cus,Zrs, amorphous composite configuration
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Figure 2 Compressive stress-strain curves of bulk

B2-CuZr/CusyZrs, amorphous composites at
three strain rates
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Figure 3 Atomic shear strain diagrams of B2-CuZr/Cus,Zrs, amorphous composites at different strain

rates
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Figure 4 Atomic structure of bulk B2-CuZr/Cus,Zrs, amorphous composite samples at different strain
rates under different strains
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Effect of Strain Rate on Mechanical Behavior of Martensitic
Transformation Amorphous Composites

ZHOU Zhi,FU Xiaoling",HE Yiran, CHEN Chenhao, WANG Kai, L.I Shuxian,ZHANG Xiaoyu
(School of Materials and Energy , Guangdong University of Technology , Guangzhou 510006, China)

Abstract: Metallic glass has high hardness, high fracture strength and good corrosion resistance, but its poor plasticity at room
temperature limits its wide application. Therefore, crystal is introduced into metallic glass to improve the mechanical
properties. The study of dual-phase amorphous/crystal composites by molecular dynamics simulation is helpful to understand
the properties and deformation mechanisms of dual-phase amorphous/crystal composites in depth. In this paper, the effects of
different strain rates on the mechanical properties of metallic glass composites are investigated by molecular dynamics
simulation methods. The bulk B2-CuZr crystal/Cu50Zr50 amorphous composites were compressed at 300 K. The results
show that the overall strength of the material increases with the increase of compressive strain rate. Compared with the
samples with strain rates of 2X108 s ' and 2X109 s ', the maximum yield strength of the sample with compressive strain
rate 2>X1010 s~ ' is as high as 7.8 GPa. Moreover, with the increase of the compression rate, the number of crystal atoms
undergoing phase transformation also increases, and the massive crystal in the sample does not deflect obviously, and the
expansion path of shear band is hindered. A unique secondary hardening curve appears on the stress-strain curve of the
sample, which increases the strength and plasticity of the sample compared with the other two strain rates. The results of this
paper are useful for the design and preparation of high-performance metallic glass materials.

Keywords:metallic glass;composite material ;molecular dynamic;strain rate
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