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Abstract: Mg;y_.ZnysCasCu(x=1, 2, 3.5, 5) as-cast alloys with 3 mm in diameter were produced by using copper mold
casting method. The microstructures, phase constitutes and mechanical properties of as-cast samples were investigated by
scanning electron microscopy (SEM), X-ray diffractometry (XRD) and compression tester. The fracture surfaces were
also analyzed by SEM. The results show that the critical sample size for glass formation, the fracture strength and the
plastic strain of MggZn,sCasCu, alloy are 3 mm in diameter, 690 MPa and 1.7%, respectively. Both of the glass forming
ability and the plastic deformation are improved obviously compared with Mg-Zn-Ca alloys. Up to now the plastic strain
is the largest one in the samples with diameter larger than 2 mm for Mg-based bulk metallic glasses.
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Fig.l SEM images of Mgy_,Zn,sCasCu(x=1, 2, 3.5, 5) as-cast alloys: (a) MggZn,sCasCuy; (b) MgesZnysCasCuy; (c)

Mggs.sZnasCasCus s; (d) MggsZn,ysCasCus
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Fig.2 XRD patterns for Mgy-Zn;sCasCu,(x=1, 2, 3.5, 5)

as-cast alloys with 3 mm in diameter
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Fig.3 Stress-strain curves of Mg;y_,Zn,sCasCu,(x=1, 2, 3.5, 5)

as-cast alloys with 3 mm in diameter

Table 1 Mechanical properties of MggZnysCasCu; and several Mg-Zn-Ca alloys

Alloy D/mm o¢ MPa &p/% (odp)/[10°(N-mkg )] Microstructure Refs.
MggoZn;,CayCuy 2 678 4.60 2.89 C+A [11]
MggsZnygCay 2 828 1.28 2.83 C [7]
Mg70ZnysCas 2 642 0.40 2.62 C [7]
MggoZnysCasCuy 3 690 1.70 2.81 A This work

C: crystalline; A: amorphous
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Fig.4 Fracture morphologies of Mg_.Zn,sCasCu, as-cast alloys: (a) x=1; (b) x=2; (¢) x=3.5; (d) x=5
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