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1 Introduction

Today, reduction of weight of material is an actual subject in wide areas of automotive and me-
chanical engineering. Several possibilities are available, like better utilization of the material by
higher hardness or optimizing the construction by finite elements. Two further possibilities are
rolling of components and shot peening or the later developed stress peening. Because it is pos-
sible to induce compressive residual stresses in dedicated amounts, it is used very often at tensi-
le pulsating load to get a better utilization of the material. The two possibilities have different
advantages, which are on the one hand cheaper realization and so huge amount of induced resi-

dual stresses like vice versa.

2 Basics
2.1 Shot Peening and Stress Peening

Shot peening is a technology, which is a standard procedure. Peening (in the technical under-
standing) is the interaction between a particle (with the necessary hardness) with the surtace of
a working picce. If the particles have a round shape, you call it shot peening [Mi 93a]. In the
surface layer (up to 0.5 mm depth) compressive residual stresses are induced. At lower hardness
of the working piece, in addition, hardening is achieved. In order to get better results by the pee-
ning process, the so called stress peening 1s used. Here the working piece or component is stres-
sed in the direction of the later loading. After this step the original peening procedure is done
and afterwards the unloading. The compressive residual stress profile, which now is achieved, is
significantly higher than that gained by normal peening. The result depends on the (torsional-)
preload (7y¢) oj during peening [1-12].

2.2 Deep Rolling

Deep rolling can be regarded as a continuously made plastic deformation of material near the
surface. In this procedure a tool (ball, profile roll) is pressed against the work piece with a spe-
cial pressing force. Here the important parameters are the pressing force and the overlap. This
standard procedure is described many times, for example in [13-16].


















