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Abstract
A review of a model of the mechanical alloying (MA) process, applicable to ductile metallic alloys, is presented. The model considers a porous powder cylinder impacted between colliding workpieces having a relative collision velocity, v0, which is specific to a given mill. The cylinder radius and duration of impact are defined by the Hertzian impact theory. This is justified on the basis that the energy expended on deformation on the cylinder is small relative to the workpiece kinetic energy; thus, the presence of the powder only mildly perturbs the collison radius and impact time. The height of the cylinder is estimated via a fluid mechanics model and previous engineering approximations. Knowledge of these parameters allows determination of impact strain/collision. It is shown how this parameter, when used in conjunction with device characteristics and powder charge ratio, can be used to estimate milling times for several common MA devices. Times so estimated are in reasonable agreement with experimentally determined ones. Also presented are preliminary results relative to modelling of impact angle distributions, which ought to affect the relative frequencies of fragmentation and coalescence events taking place during MA (of Al, Cu, Fe). These may be useful in refined models of the process.
