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Super- plasticity of bulk metallic glass
evaluated by small punch test

ZHANG Zhrhao, XIE Jian-xin

(School of Materials Science and Engineering,

University of Science and T echnology Beijing, Beijing 100083)

Abstract: The deforming behaviors of Zrsi.2 Tiis.s Cuiz.s Nito Bezo.s bulk metallic glass(BMG) under different tem-
peratures and punch velocities were investigated by the small punch test. Based on SPT load —displacement curves
and combined with theoretical analysis, a method for determining super plastic constitutive relations of BMG was
proposed. The results show that the SPT load —displacement curves of BM G are very sensitive to punch velocity and
test temperature, and the shape of SPT load —displacement curves is controlled by strain rate sensitivity, viscosity
and punch velocity etc. When the strain rate sensitivity and punch velocity are certain, maximal crack loads of SPT
load —displacement curves are proportional to viscosities. Maximal crack displacement increases with the increase of
strain rate sensitivity, and is independent on punch velocity and viscosity. The strain rate sensitivities and viscosities
of Zra1.2Ti13.8Cui2.5 Nito Bezo.s BM G under different test conditions are obtained, and the super plastic constitutive re-

lations of the alloy are determined.
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Fig. 3 Change curves of load and displacement
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different punch velocity by SPT
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different temperatures by SPT
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Fig. 6 Curve of maximal crack displacement vs

strain rate sensitivity (results calculated by FEM)
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Table 1 Characteristic values of SPT load —displacement curves and superplastic constitutive equations

Test Punch M aximal Maximal crack ; ; ; S sl
; : Strain rate Viscosity/ Constitutive
temperature/ velocity/ crack displacement/ . ;
C (b * s 1) load/ N mm sensitivity (GPa- s) relation
5.0 261 2.710 0.93 9. 40 0= 2.820% 10% €%
6.5 531 2. 645 0.89 9.40 o= 2.820x 10* €08
8.5 683 2. 641 0.88 11. 60 o= 3.480x 10* g0 88
390
10.0 933 2. 609 0.84 10. 87 0= 3.261 x 10* €% 8
25.0 1077 2.506 0.72 — =
50.0 1 600 2.423 0.64 — —
360 1584 2.194 = = =
370 974 2.136 = = -
6.5 .
380 828 2.570 0.80 10. 81 0= 3.243x 10* g% 80
390 531 2. 645 0.89 9.40 o= 2.82x 10* €8
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