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Abstract : Machining induced residual stress (RS) is one of the most important surface integrity parameters that characterize
the near surface layer of a mechanical component, which plays a crucial role in controlling the performance, especially its
fatigue life. Since experimental determination of RS is expensive and time consuming, it would be of great benefit if they could
be predicted. In such case, it would be possible to select the cutting parameters required to produce a favorable RS profile. In
the present study, an effort has been made to develop a 'two dimensional finite element model (FEM)' to simulate orthogonal
cutting process and to predict surface and sub-surface RS using the commercial FEA software DEFORM-2D. The developed
finite element model has been validated through experimental investigation of RS. In the experimentation, the orthogonal
cutting tests were carried out on AISI 4340 by varying the cutting speed (VC) and uncut chip thickness (f) at three levels and
the surface & sub-surface RS has been measured using XRD and Electro polishing techniques. The comparison showed that the
RS obtained using developed numerical model is in reasonable agreement with that of experimental data.
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