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Among the different additive manufacturing processes comprising powder bed fusion, Selective 

Laser Melting (SLM) describes the process of which metal components of relatively simple to 

complex geometry are built incrementally, layer by layer, after being fused with a high-power 

laser beam. Because of the high heating and cooling rate occurring during the building process, 

the analysis of the residual stresses and distortion present in the material is of capital importance 

to validate the structure specifications. Thermo-mechanical simulation of the printing technique 

helps provide compelling information on the role played by the different parameters of the 

system during the building process [1,2]. However, the generation of such results requires heavy 

computational resources and is time-consuming.  

The current work presents an implementation strategy to simulate the transient non-linear heat 

transfer system at a mesoscale level for these 3D printing processes. We demonstrate how a 

model order reduction approach, relying on the Energy Conserving Sampling and Weighting, 

can be employed to alleviate the high computational cost of these simulations [3]. The thermal 

results of the reduced order model are compared to the ones of the full order model. 
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