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Fig. 1 Tungsten structure reinforced Zr-based metallic glass composites
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Fig. 2 Quasi-static true stress-strain curves Fig. 3 True stress-strain curves at high strain rates
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Fig. 5 The fracture of tungsten fiber rein-

forced structure material recovery
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Fig. 6 The bulking load-displacement curves

under different temperatures
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Dynamic compressive properties of two tungsten structure reinforced

Zr-based metallic glass composites at different temperatures”

Tan Zi-han, Xu Song-lin, Zhang Chao, Hu Shi-sheng
(CAS Key Laboratory of Mechanical Behavior and Design of Materials ,
Uniwversity of Science and Technology of China, Hefei 230027, Anhui, China)

Abstract: Tungsten structure reinforced composites are materials that the tungsten structure is em-
bedded into the metallic glass to prevent the shear bands from developing in the metallic glass. In or-
der to expand their application and understand their mechanical properties, dynamic compression tests
were performed for two Zr-based metallic glass composites reinforced by tungsten fiber and porous
tungsten, respectively, by using a SHPB device at three different temperatures and various strain
rates. Comparison of the dynamic mechanical properties between the two composites reveals that they
both have considerable stain rate sensitivity and excellent plastic deformation ability, but they have
different deformation mechanisms. The deformation of the tungsten fiber reinforced Zr-based metallic
glass composite is due to the local structure instability or thermal instability of tungsten fibers. And
this phenomenon was numerically simulated. On the other hand, the loading of the porous tungsten
reinforced Zr-based metallic glass composite at the beginning is mainly carried by tungsten skeleton
rather than the combined action of the components, which makes the yield stress of the porous tung-
sten reinforced composite smaller than those of both pure Zr-based metallic glass and pure tungsten.

Key words: solid mechanics; thermal instability; SHPB; Zr-based metallic glass; tungsten fiber rein-

forced; porous tungsten reinforced
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