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Shot Peening and Coverage
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1 Introduction

As for the processing conditions of shot peening, there are the amount of shot, shot size, arc
height, coverage, etc. However, when remarking to the coverage, no systematical study concer-
ned with the relationship with the fatigue strength, can be seen. It would not be also certain that
the over peening where fatigue strength will reduce if processing time is too long, exists, It
can be said that it is not clear about whether the optimum conditions between the coverage and
fatigue strength can be decided. However, it is difficult to specify the value of coverage because
the measuring method of coverage is not designated. Therefore, it is difficult to discuss the rela-
tionship between the coverage and fatigue strength.
In this paper, the following studies to specify the value of coverage were made:

[1] experimentally obtain the relationship between the diameter of dent formed by shot pee-
ning, shot size, the shot movement energy (shot speed and shot weight) and the hardness of
peened work, and express the experimental results to the formula by multiple regression
analysis.

[2] it was shown that the coverage can be simulated by the Monte Carlo method. (3) in order to
study over peening phenomenon, the fatigue tests with the coverage of 36 %, 98 % and
1000 %, were carried out. It was realized that there were no fatigue strength reduction with
1000 % coverage.

2 Experimental Procedures
2.1 Formulation of Dent Diameter
2.1.1  Shot Peening Machine

The shot peening machine employed here is a type of impeller. The diameter of impeller is
6350mm, and the shot peening machine is for experimental studies. Fig.1 shows point A where
the direction of an impeller-tangent be coincident with the base. In order to obtain the maximum
arc height at the point A, the control gauge was adjusted. Therefore, it can be expected that the
most shots are perpendicularly applied in the point A. To make the sample for measurement of
dent diameter and the sample for fatigue tests, the all shot peening processes were catried out
under the point A.
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2.1.2  The Specimen for Dent Diameter Measurement

The specimen for dent diameter measurement was taken as a width of 19mm, a length of 71mm,
and Smm of thickness. The material used was SUP 10(JIS G 4801), and the hardness of speci-
men was 666 HV, 505 HV, and 438 HV, prepared by quenching and tempering. In order to re-
move decarburized layer of both sides, 0.2 mm was removed by wrapping processing, to have
mirror finished surface.
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Figure 1: Shot peening position

2.1.3  Steel Shot

The shot used was the round cut wire of hardness 680 HV. The shot size is &1.2 mm, 1.0 mm,
30,77 mm, and 0.4 mm, and was carefully sieved. Consequently, the average weight of 50
shots, M was 9.92 mg, 5.80 mg, 2.58 mg and 0.37 mg, respectively.

2.1.4  Shot Peening Conditions

The shot peening conditions are shown in Table 1. The shot speed, V can be caiculated by,
V = 1.3 2r (ID/2) IRPM/60, where the circumferential speed of impeller (mm/sec) calculated
from the diameter of impeller, ID = 350 mm, and the number of impeller revolutions per minu-
te, IRPM, be multiplied by 1.3 times?.

2.1.5 Measurements of Dent Diameter
The measurements of dent diameter were carried out by the 23 times magnifying glass. Since

the dent was not a true circle, it was assumed as an ellipse. The dent diameter was decides by
the geometric average of the long and short axis.
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2.2  Measurements of Surface Roughness

The measurements of surface roughness were carried out about the specimens of coverage
100%.
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Figure 2: Simulation method of coverage

2.3 Simulation Method of Coverage

The simulation of coverage showed Fig. 2 was carried out about the following procedures by
using personal computer. It was presupposed that the 4 x 4 mm real plane corresponds to the
virtual coordinates plane that consists of 175 x 175 points. A coordinates point has from (1, 1)
to (175, 175), and the point has 175 x 175 = 30625 point in the area of 4 x 4 = 16 mm?. In order
to specify a random coordinates point as if rain falls on this coordinates plane, it was simultane-
ously generated two different random number from 0 to 1 in the direction of X and Y, and the
generated random number is assigned to the division into equal parts from 1 to 175. Next, the
circle of the size equivalent to dent diameter applied by the actual shot, is placed focusing on
the coordinates specified with two previous random numbers. The number of all the coordinates















