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Effects of Stress Shot Peening with Back Water Jet Pressure
on Surface Residual Stress Distribution of Carburized Steels

Takayoshi Isuicuro, Toshiharu Sumvazaki, Kiyoshi Teravama, Shinichi Ucama and Akira Uno

Synopsis : Fatigue is generally a surface related phenomenon as the fatigue cracks usually initiate at the surface and propagate

into the bulk material. The surface layer of residual compressive stress induced by shot peening is of primary practical
importance. Roughly speaking, the residual stress acts as an applied mean stress and a compressive residual stress will
therefore relate fatigue crack initiation and growth. The work hardening results in an increased dislocation density
which hinders dislocation movements due to the fatigue load and suppresses localized plastic deformation which is a
starting feature for crack initiation. From Mises-Henckey criterion and our previous investigation, it is expected that
one of the effective way of obtaining high hardness and residual compressive stress to hard materials is high energy
hard shot peening under applied tensile stress.

A systematic study of hard shot peening with water jet under various tensile stressing on surface residual stress of
carburized SCM420 specimens has been conducted. As a result, the highest peak value, 1400MPa and distributions of
residual compressive stress at the surface region were obtained. Also peak residual stresses increase linearly with
applied tensile stress. These increments were caused by enhancing effect which is explained by Mises-Henckey

criterion of shot penetration to the hardened surface due to applied tensile stress.
Key words : residual stress distribution ; shot peening ; high water back pressure ; retained austenite ; pre-stress; carburized steel.
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Table 1. Chemical compositions of steel,
SCM420(JIS) [Mass%].
C Si Mn P S Cr Mo Al N (6]

020 0.24 0.78 0.024 0.022 1.13 0.16 0.047 0.0062 0.015

Table 2. Conditions of hard shot peening with back
water and air jet pressure.

water jet air jet
Pressure of Carrier [MPa] 118 0.49
Dia. of steel shot (HRC60)[mm] 0.8 0.8
Dia. of Nozzle [mm] 2 10
Coverage [%] 200 300

Table 3. Shot peening conditions under various
applied stresses.
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Fig. 1. In depth residual stress surveys for peened stresses under the shot peening,

specimens with back water jet pressure
under various applied streses.
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