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Effect of Melt Treatment Temperature on Mechanical Properties
and Microstructure of Bulk Metallic Glass Composite
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Abstract The alloy rods with 3 mm diameter of  ZryssAlg0NigsCugs osFes have been prepared by copper mold
with suction casting method in water cooling copper crucible at different melt treatment temperature. Effect of
melt treatment temperature on mechanical properties and microstructure of  ZryssAlgeNigsCugz oFes bulk
metallic glass composite were investigated. The results show that the crystallization trends, compressive
strength and compressive plasticity of as-cast  ZryssAlgoNigsCuos osFey alloy increased when melt treatment
temperature decreased. The compressive plasticity and the compressive strength of as-cast  ZrgssAlyoNigpsCuaso o6
Fe, samples fabricated at 7 kV casting voltage are 5.85% and 2 203 MPa respectively , while reveal significantly
work-hardening. As-cast in-situ spherical intermetallic phases/bulk metallic glass composite has been prepared
by controlling melt treatment temperature, which as-cast in-situ spherical intermetallic phases can significantly
enhance compressive plasticity along with exhibit of a high compressive strength. Also, the enhanced plasticity
mechanism was discussed.
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Fig. 1 X-ray diffraction patterns of as-cast  ZryssAly1oNigesCuoso acFes
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Fig. 2 Compressive stress-strain curves of as-cast ZryssAly(NigsCuosy ssFes
samples fabricated at different casting voltage
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Table 1 Mechanical properties as—cast of
Zrxs5Al10Nip0sCuyy oFey samples fabricated at different

casting voltage

KV R.:/MPa &/%
6 1936 274
7 2203 5.85
8 1142 0
9 1918 2.19
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Fig. 6 Fracture morphologies of  ZryssAlyoNigosCuoz oFes samples under casting voltages of 6 kV 7 kV 8kV 9 kV
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