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Resumo: Designing and manufacturing sustainable products through increased product lifetime is a major
challenge to the manufacturing industry. The product lifetime heavily depends on the applied loading conditions
in service. For many critical applications such as those used in power generation, aerospace, chemical and
automotive industries these loading conditions are characterized by cyclic loadings (fatigue), high temperatures,
stress corrosion cracking or combined actions on manufactured components. The severity of the loading
conditions that a given product can withstand in service depends on its surface integrity, which includes the
residual stresses. As known, compressive residual stresses can increase the lifetime of the components, and
thus, higher product sustainability. These compressive residual stresses are frequently introduced deliberately
by applying mechanical, thermal and thermo-chemical surface treatment processes, such as deep rolling, low
plasticity burnishing, shot peening, laser shock peening and carbo-nitriding. However, such processes are
expensive and time consuming.

This presentation will show the importance of measuring and modeling of the influence of machining con-
ditions on the residual stresses produced on machined components. This study allows developing a number
of feasible means to control the residual stresses during manufacturing. A proper control of the machining
conditions can reduce the level of tensile residual stresses in machining components or even induce the more de-
sirable compressive residual stresses. This control allows us to reduce the application of post-surface treatment
processes, and in certain cases they can be even eliminated.
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