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Abstract
An understanding of impact velocities and collision energies involved in ball-powder collision events is required when analysing mechanical alloying processes. Variations in these parameters affect milling efficiency and can influence reaction paths and end products. A study of the milling dynamics of vibratory and planetary ball mills has been carried out. Dynamic models of ball impact constructed from time history measurements and predictions of vial acceleration have been used to evaluate collision frequencies and impact energies. The results are compared with experimental measurements of reaction kinetics using the CuO/Ni displacement reaction and stress-induced martensitic transformation in austenitic stainless steel (304). It is found that in a planetary mill the occurrence of ball/container slip can significantly limit milling efficiency, while with vibratory mills, efficient milling is limited to a relatively narrow range of frequencies.

