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Abstract The activation energy to create a phase transformation or for the reaction to move to the next stage in the
milling process can be calculated from the slop of the DSC plot, obtained at the various heating rates for mechanically
activated Al-Ni alloy systems by using Kissinger's equation. The mechanically activated material has been called “the
driven material” as it creates new phases or intermetallic compounds of AINi in Al-Ni alloy systems. The reaction time
for phase transformation by milling can be calculated using the activation energy obtained from the above mentioned
method and from the real required energy. The real required energy (activation energy) could be calculated by
subtracting the loss energy from the total input energy (calculated input energy from electric motor). The loss energy
and real required energy divided by the reaction time are considered the “metabolic energy” and “the effective input
energy”, respectively. The milling time for phase transformation at other Al-Co alloy systems from the calculated data
of AI-Ni systems can be predicted accordingly.
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Fig. 1. XRD patterns of Al-50at%Ni powder milled for
various times.
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Fig. 2. DSC curves obtained with various heating speeds at
Al-50at%Ni powder milled for 4 hrs.
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Fig. 3. The activation energy calculated by plotting In(®/
Tp?) vs 1/T gained from DSC data of Al-50at%Ni powder
milled for 4 hrs.
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Fig. 4. Temperature changes of milling jar related with
milling time at Al-50at%Ni system.
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Fig. 5. XRD patterns of Al-50at%Co powder milled for
various times.
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Fig. 6. DSC curves obtained with various heating speeds at
Al-50at%Co powder milled for 4 hrs.
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Fig. 7. The activation energy calculated by plotting In(®/
Tp?) vs /T gained from DSC data of Al-50at%Co powder
milled for 4 hrs.
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