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ABSTRACT 

In this work our proposal for the numerical simulation of the Additive Manufacturing (AM) process 
by Selective Laser Melting (SLM) technology is presented. The inherent strain method is considered 
to speed-up the simulation time due to the very thin thickness of the layers (about 20-30 microns). 
The simulation is performed adding one new layer at each time-step of the analysis by skipping the 
detailed simulation of the entire scanning sequence. More frequently, many (up to 10) layers can be 
added for each step, by packaging all of them in a single equivalent macro-layer. Note that, in the 
industrial practice, the hatching sequence is typically rotated for each new layer to obtain a more 
uniform distribution of both thermal and plastic fields. Hence, from the numerical point of view, a 
transversally isotropic tensor can be chosen to characterize the inherent (thermal + visco-plastic) 
strains induced by depositing the equivalent packed layers [1]. The original inherent strain method 
typically shows a good accuracy predicting the part distortion but often fails estimating the residual 
stresses induced by the process. 

In this work the method has been enhanced to get higher accuracy of the residual stress field. The 
main idea consists of restoring the thermal analysis (usually omitted) while building the component 
in a layer-by-layer or multi-layer-by-multi-layer manner.  Hence, a non-uniform temperature fields 
can be used for the computation of the thermal strains according to the building sequence. 

The results obtained by the numerical analysis are compared with the experimental data obtained at 
IK4-Lortek using an EOS-280 machine fed by Ti64 powder material. 
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