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The amorphous-forming ability of some alloy systems has been evaluated in term of the

critical cooling rate for amorphization. In this evaluation, the time-temperature-transformation

(TTT) curves, which are a measure of the time necessary for the formation of detectable

amounts of a crystalline phase from a supercooled liquid as a function of temperature, were

calculated by introducing thermodynamic quantities obtained from the phase diagram calculations

into the kinetic formulations. The evaluated amorphous-forming compositional range agreed

well with the experimental results. In addition, the calculations showed that, at a given alloy

composition, the phase other than the primary crystalline phase controls amorphization. Based

on our thermodynamic calculations, this finding was closely related to the smaller entropy of

fusion for the phase that controls amorphization versus that of the primary crystalline phase.
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Fig.1 Temperature dependence of the viscosity for Ni-
10Si-24B liquid alloy evaluated based on the

Doolittle expression.
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Fig.2 Construction used in calculating the driving force,

Gn, for the crystallization of compound AB, from

a liquid of composition x; in the A-B system.
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Fig.3 Calculated driving force, Gn, for the

crystallization of NisSi,B and Ni,B from a Ni-
10Si-24B liquid alloy.
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Fig.4 Calculated TTT curves for the crystallization
from Ni-10Si-24B liquid alloy.

1200 s

— 5 -1
11501 Rc=83x10°K:s |

1100 -
Fe,B

1050+

1000+ -

T /K

' 950 L
900 L
8501 Fe-17mol%B

i E—

t/s

Fig.5 Calculated TTT curves for the crystallization
from Fe-17B liquid alloy.
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amorphous-forming abilities of Fe-Si-B ternary

alloys on the -calculated liquidus surface

projection.
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Fig.9 Calculated Ti-Be phase diagram, together with
the metastable phase equilibria between the liquid
and the B2_bcc phase (TiBe).
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Fig.10 Calculated TTT curves for the crystallization
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formation (dash-dotted line).
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