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Chaotic Processing for Fractal Structures:
Modeling of Mechanical Alloying for Nanoheater Particulates
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:להלן תקציר ההרצאה

Unlike deterministic processing of Euclidean product geometries “by design” at discrete dimensional
scales, chaotic processing yields stochastic fractal morphologies with continuous scaling and
potentially optimal transport properties. This presentation illustrates the salient underlying issues in
modeling and controlling the chaotic process-fractal structure relationship in the processing example of
ball milling for reactive nanoheaters, such as Ni-Al particulates releasing exothermic heat upon
ignition. A modeling framework is based on Brownian-like impactor kinematics, warped ellipsoidal
domain primitives and elastic-inelastic material transformations for friction and plasticity leading to
particle coalescence and fragmentation, and Green’s function imaging for thermal conduction and
diffusion during the process. This leads to a computational formulation calibrated experimentally by
ball milling of foil sandwiches, and validated in terms of predicted fractal microstructure and
particulate size/shape distribution dynamics. This model is used as a real-time observer for in-process
control of fractal dimension using temperature feedback and adaptation. The methodology is
generalized for processing of nano-composites, bioscaffolds and other nature-synergistic humanitarian
applications.
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