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Development of surface modification technology for promotion of multi materials
fabrication
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Aiming to promote multi-material design and function integration, a new
concept of interphase designing was first proposed and then applied to develop a new technology to
fabricate composite gradient layers of fine particles dissimilar materials in metal substrates. This

technology can be applied as a pretreatment method before plating or joining of metals with
different materials. This technology uses a novel ultrasonic-assisted shot impact treatment process,

proposed by the principal investigator earlier. In the process, shot impacts cause such phenomena
as grinding of powder particles, plastic flow and formation of fine cracks in the metals substrate
that eventually results in formation of composite layers. These phenomena were investigated first
and then, based on the results, conditions of treatment process were optimized. After that, using a
number of typical metals substrates and powders, samples were fabricated and characterized for
microstructure, hardness and wear properties.
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