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Abstract

The thermal behavior and non-isothermal crystallization kinetics of (TisZrsBesgFes)ssCu; bulk metallic glass
were investigated. The thermal behavior was studied by continuous heating of the alloy using Differential
Scanning Calorimetry (DSC) with the heating rates of 10-50 K.min™ to 800 ‘C (upper than the composition
melting point). DSC curves revealed five crystallization steps at the heating rates lower than 20 K.min™. The
alloy was crystallized during four steps at the heating rates higher than 20 K.min™. The characterized
temperatures were extracted and the heating rate dependency of the extracted temperatures using Lasocka s
equation was revealed. The forth crystallization peak temperature was the most sensitive to the heating rate. The
fragility index was calculated about 17. It was concluded that the (Ti4ZrsBessFes)esCu; bulk metallic glass is a
“strong glass former”. Apparent activation energy and frequency factor at characterized temperatures obtained
using Kissinger equation. The lowest activation energy pertained to the nucleation of the forth crystallization
step. The growth stage of the forth crystallization step had the lowest activation energy. The revised Jhonson-
Mehl-Avrami-Kolomogrov (JMAK) for a non-isothermal condition was applied to identify the nucleation and
growth mechanisms of the crystal of the first crystallization step. The crystal phase(s) which have formed after
each exothermic crystallization peak were characterized using XRD. The non-isothermal heating of the samples
to the temperatures at 300-650 C was applied for formation of stable phase(s). The crystallization of the
(TizZrosBeggFeg)gsCuy bulk metallic glass started with the CuyoZr; precipitation. The micro hardness of annealed
samples was measured and analyzed.

Keywords: Ti-based bulk metallic glass, non-isothermal kinetics, crystallization, fragility index, activation energy.
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