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Center for Surface Engineering and Enhancement (CSEE),
Shot-Peening Focus Area

P. Mort, M. Gruninger, S. Ghanbari

The CSEE program on shot-peening surface engineering is coordinated
around three principles: 1) updating characterization and specification
of shot media; 2) providing a systems level perspective on the peening
process; and 3) a micro-scale perspective on the peening interaction of
shot and treated surfaces. A coordinated program envisions a staggered
parallel approach. Shot measurement and specification include dynamic
imaging (projected 2D), data analysis, and statistical representation of
shot size and shape characteristics. The systems-level perspective casts
the peening process as a reduced-order flowsheet model, where the
statistical representation of shot characteristics are used to optimize
peening objectives. The material balance in the flowsheet is maintained
via classification and replenishment, with information flow provided by
on-line measurement of the shot media flow stream. The micro-scale
perspective builds on a previous PhD Thesis, with additional focus on
the statistical interaction between shot media and treated surfaces.

A stretch goal includes process control and multi-objective optimization
using multimodal shot media (e.g., concurrent optimization of compressive
stress depth profile and surface finish). Having a coordinated program of
these three principles combines experimental work, characterization, and
modeling to provide an integrated view, with opportunities to advance
the state of manufacturing specifications, on-line measurement, and
practical modeling capabilities for process and product optimization
within the shot-peening community.

Project estimated start date: summer 2021




