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ABSTRACT

To become a reliable and widely accepted production process, additive manufacturing (AM) 
must provide metal structures with the same or better structural integrity than those 
produced using traditional methods. In the AM process, multiple build attempts are often 
required to obtain the part of standardized quality. Another crucial issue is the fatigue 
behaviour of AM structures (particularly in the presence of voids) which must be assessed 
and predicted with satisfactory accuracy. There are several major challenges connected to 
this issue, including obtaining the exact material properties and assessing the life of the 
complex shapes produced using AM.
Bearing this in mind, numerical simulations of AM processes, as well as of the fatigue crack 
growth in structures of complex shapes, become crucial factors in speeding up the industrial 
implementation of AM. The aim of this paper is to demonstrate current abilities and 
performances, as well as the restrictions of the numerical methods in simulating AM 
processes and fatigue crack growth in metallic structures of complex geometry. In this study, 
numerical simulations were first carried out on the standard CT specimen (Fig. 1), and then 
on the real shape of an and transfer loads 
to the main body of the UAV (Fig. 2, 3). For this purpose, the finite element method (FEM) was 
used, and the results of 3D numerical analyses, performed in Ansys Workbench software, 
were compared to experimental findings.

Fig. 1 CT specimen: a) AM numerical simulation, step 14 (of 49); b) AM numerical sumulation, 
finish; c) crack propagation; d) fatigue life
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Fig. 2 

sumulation, finish; c) crack propagation; d) fatigue life
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