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ABSTRACT

The analytical modeling has been established on the self-propagation of intermetallic reaction in the
spanwise direction of highly reactive boron and titanium nanoscale multilayers. Assuming that the
reaction obeys Arrhenius kinetics, two-dimensional computations are carried out for heat and atomic
species diffusion with exothermic reaction model in order to simulate the self-propagation of
intermetallic reaction. The effects of bimetallic layer thickness and thickness ratio on the reaction

propagation speed are tested and discussed in addition to the assessment of pre-mixing zone effects.
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Fig. 1 Schematic on self-propagation of intermetallic reaction between binary metal multilayers of boron and titanium.
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Fig. 2 Contours of temperature (a) and B/Ti species concentration (b, ¢, d) in nano-sized binary metallic
multilayers: (@) and (b) case of fs = 110 nm and f; = 125 nm at ¢t = 05 ps; (¢) case of s = 220 nm
and t; =250 nm at ¢ = 1.0 ps; (d) case of f5 =55 nm and & = 625 nm at ¢ = 0.25 ps.
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