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Abstract

The interrelationship between new parameter ¢ and maximum diameter D,,,, is elaborated and discussed in comparison with four

other glass forming ability (GFA) parameters, i.e. (1) super-cooled liquid region ATy (=T —

perature T,, (=T,/T}), (3) K parameter K (=[T— T,)/[Ti

T,), (2) reduced glass transition tem-

T.]), and (4) gamma parameter y (=[7]/[T;+ T,]) in Ca-based bulk metallic

glass (BMQG) systems. The o parameter, defined as AT* x P', has a far better correlation with D,,,, than the GFA parameters sug-
gested so far, clearly indicating that the liquid phase stability and atomic size mismatch dominantly affect the GFA of Ca-based
BMGs. Thus, it can be understood that the GFA of BMGs can be properly described by considering structural aspects for glass for-
mation as well as thermodynamic and kinetic aspects for glass formation.
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Fig. 1. Continuous-cooling-transformation diagram (CCT diagram)
representing the characteristics of transformation into glass
during continuous cooling from the liquid melt.
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Table 1. Results of thermal analysis, GFA parameters (AT, T, K, v, and AT ), Dinax, and a new parameter ¢ for Ca-based BMGs.
T, Ty Tl AT T K y AT* c Dinax Ref.
CagsMgsZnyg 379 412 624 33 0.607 0.156 0.411 0.376 0.234 15 9
CagoMgssNis 431 453 683 22 0.631 0.095 0.406 0.409 0.256 13 11
CasoMgp sCuyrs 400 442 663 42 0.603 0.190 0.416 0.417 0.275 10 12
CagsMgaAga 422 440 677 18 0.624 0.075 0.400 0.384 0.228 4 8
CagoAl;pMgyo 449 474 709 24 0.634 0.103 0.409 0.318 0.201 2 13, 14
CagAlzpAgio 483 534 805 51 0.600 0.187 0.415 0.248 0.165 2 14
Cag;Al3Cus 512 523 831 11 0.615 0.037 0.389 0.221 0.150 2 13,14
CagAlzpZnyg 517 540 775 24 0.667 0.100 0418 0.238 0.160 1.5 14
Cage4Alsz 6 527 534 841 8 0.626 0.025 0.391 0.200 0.133 1 14
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Fig. 2. Outer appearance of the as-cast cone shaped ingot for
CagsMg;sZny BMG including schematic diagram of cone-
shaped copper mold.
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Fig. 3. (a) Atomic volume and heat of mixing of constituents in Ca-
Mg-Zn alloy system, (b) Phase diagram of Ca-rich Ca-Mg-
Zn alloy system.
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Table 2. Summary for the fractional expression of GFA parameters.
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Fig. 4. DSC traces obtained from as-spun ribbons of various Ca-
based BMG-forming alloys during continuous heating with a
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Fig. 5. Correlation between the GFA parameters [(a) AT, (b) Ty, (¢) K and (d) y] and D, for the Ca-based BMG-forming alloy systems.
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