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The Shape Design of Shot Ball to Improve the Relibility of
Surface Treatment

Seung-Ho Lee

Department of Precision Measurement Kyonggi Institute of Technology

Abstract

In this study, to improve the effect of the surface treatment, the shape design of shot ball is pro-
posed. The fatigue effects of shot peening by the cut wire shot ball and the rounded cut wire shot ball
are compared. The rotary bending and tensile fatigue tests are conducted on a spring steel to evaluate
fatigue lives. The residual compressive stresses by the rounded cut wire shot ball is higher than by the
rounded cut wire shot ball. This consequently increase the fatigue life and the reliability of surface
treatment. Thus, to obtain optimumn, repeatable and reliable shot peening effect the shape of the shot

ball must be round.
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Fig. 1 Shape factor

Fig. 2 Damage mechanism of shot ball during shot
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(b) Rounded cut wire shot ball

Fig. 4 Cut wire shot ball
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(b) Surface shot-peened by unbroken shot ball

Fig. 3 Shot-peened surfaces
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Table 1 Conditions of shot peening

Impeller diameter 490mm
r.p.m. 2200rpm

Shot ball diameter 0.8mm

1 Exposure time 100sec
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Table 2 Strength of shot peening by cut wire shot

pall
Shot ball Arc hight (mm)
Cut wire 0.28mm
Rounded cut wire 0.46mm
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Fig. 6 Roughness on surfaces shot-peened
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Fig. 8 Residual stress distribution produced by
shot peening
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(b) Surface by rounded cut wire shot ball

Fig. 7 Microstructures of surface

Rounded cut wire
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