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Abstract

Shot peening is widely applied in the automotive and aerospace industries in order to improve fatigue
strength of metal components by compressive residual stress. In the case of large components, the peening process
is generally performed by moving peening equipment following a trajectory on the component using a robot.
Surface coverage is a major parameter of shot peening and has a large effect on the uniformity of this process. In
order to construct a robot program for the shot peening of complex components, this study aimed to obtain a
functional approximation of the coverage distribution in the shot stream. Coverage distributions under several
standoff distance conditions between the nozzle and workpiece were approximated by modified Gaussian
distribution functions which included the saturation curve. Coverage distributions of two-pass shot peening
calculated by modified Gaussian distribution functions were in good agreement with experimental results. In the
case of tilted plates, coverage distributions are complex because standoff distance at each position on the plate
was different and rebounded shots interfere with the shot stream located near the center. A new function which
considered standoff distance variation and effect of rebounded shots is developed. Coverage distributions of tilted
plates calculated by the new functions were in good agreement with experimental results for tilt angle ranging

from 10 to 50 degrees.
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