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Compressive behavior of TisZr;NigCugBesg
bulk metallic glass at cryogenic temperature

YAO Jian, LI Jin-shan, MA Wei-feng, KOU Hong-chao, WANG Yi-chuan, FU Heng-zhi

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The compressive mechanical behaviors of the TigZr,sNigCugBe,g bulk metallic glass(BMGs) at cryogenic
temperature and different strain rates were investigated, and the mechanical properties at temperature and different strain
rate were compared with those at room temperature. The results show that the compressive strength at cryogenic
temperature is higher than that at room temperature, the compressive strength at cryogenic temperature increases linearly
with increasing strain rates, and the positive strain rate sensitivity exponent increases. The observed smooth failure
surface demonstrates that the cryogenic temperature effectively restrains the decrease of the viscosity, and the decreased
viscosity do not reach the requirement of forming the vein-like patterns, which is different from that of the deformation
character at room temperature. With increasing strain rate, the appearance of vein-like patterns reveals that high strain
rates can decrease the viscosity of shear surface.
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Fig.1 Compressive stress—strain curves of TigZr,sNigCuoBe;g

BMGs under different strain rates at 77 K (a) and 297 K (b)
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Table 1 Mechanical properties of TizpZrysNigCugBeig bulk metallic glass under compression loading

| Liquid nitrogen temperature

Room temperature

Strain rate/s

oy/MPa E/GPa &/% oy/MPa of/MPa o,/MPa E/GPa &y/%
1072 2220 130.8 1.6 1 861 1829 1823 97.8 1.1
10° 2153 1232 1.7 1795 1763 1753 95.1 1.7
107 1 804 70.2 2.1 1772 1 669 1706 88.2 7.2

oy is tensile strength; oy is compressive strength; o, is yield strength; £ is elastic modular; & is elastic strain; g, is plastic strain
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Fig.2 Relationship between compressive strength and strain

rate of four bulk metallic glasses
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Fig.3 Fracture morphologies of TisZr,sNigCugBe;s BMGs deformed at liquid nitrogen temperature and strain rate of 107°s :

(a) Whole fracture morphology; (b) Vein-like region; (c) Crack-growth region; (d) Fast-crack region
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Fig.4  Fracture morphology of TiyZrysNigCusBe;g BMGs
deformed at liquid nitrogen temperature and strain rate of 107
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