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ABSTRACT

Cylindrical specimens of the plain carbon steel SAE 1045 and the austenitic steel
AISI 304 were shot peened under similar conditions. The resulting properties of
near surface regions were characterized in a conventional way using X-ray
diffraction techniques and micro-hardness measurements. In addition, a special
cross sectioning technique was applied for transmission electron microscopy
(TEM) preparation. The aim of the TEM-analysis was to investigate depth profiles
of dislocation configurations. For that purpose, characteristic parameters of the
dislocation arrangements such as dislocation densities or cell respective subgrain
diameters were quantitatively determined.The results of these observations were
correlated with micro-hardness and residual stress depth profiles. This allowed a
detailed discussion of the strengthening mechanisms.

Furthermore, shot peened specimens were fatigued up to certain numbers of
cycles. A characteristic cyclic hardening/softening behaviour of the specimens was
observed, connected with microstructural alterations and severe effects on residual
stress profiles.
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INTRODUCTION

The significance of shot-peening as an outstanding surface finishing treatment has
risen to even greater importance with the advancement of new analysis methods in
metal physics and materials science during the past decades. Typical
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