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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 make up robot program of shot peening for large components, this study aims at obtaining functional
approximation of coverage distribution in the shot stream. Coverage distribution is measured using pressure
measurement film and image luminance analysis in the small region. Coverage distributions under several
standoff distance conditions between a nozzle and film approximate Gaussian distribution functions and cosine
functions. Calculated coverage distributions of two-pass shot peening by Gaussian distribution function are good
agreement with experimental results. Nozzle tilt angle is small effects on coverage distributions, but rebounded
shots interfere shot stream located near the center under the large tilt angle conditions.
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Fig. 1 Appearance of experimental equipment.
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Fig. 2 Schematic illustration of experimental parameters.

Table 1 Experimental conditions.

>

Case | Nozzle Pressure | Lo/ mm | Xo 0
diameter | / MPa / mm / deg
/ mm

1 4 0.3 100 None 0

2 110

3 120

4 130

5 140

7 110 20

8 40

9 30 0

10 40

11 7 0.25 100 None

12 120

13 150

14 100 30
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Fig. 3 Pressure measurement result of Case2.
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Fig. 4 Effect of standoff distance on coverage distributions
using ®4mm nozzle (Casel ~Case5).
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Fig. 5 Effect of standoff distance on coverage distributions

using ®7mm nozzle (Casell~Casel3).
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Fig. 6 Schematic illustration of shots velocity distribution.
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Fig. 7 Comparison of coverage distribution between
measurement and fitting functions.
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Eq. (2).

Fig. 9 Pressure measurement result of Casell.
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Fig. 10 Effect of nozzle pitch on coverage distributions
using ®4mm nozzle (Case9 and Casel0).
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Fig. 11 Comparison of coverage distribution between
measurement and Gauss function (Casel4).
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Fig. 12 Comparison of coverage distribution between
measurement and Gauss function.

Fig. 13 Schematic illustration of interfere in shot stream.
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