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The mechanical performance of Ni-based polycrystalline superalloys is closely 
related to their microstructure and models to predict the behavior as function of 
the microstructure are fundamental to improve the design, reducing the weight 
and increasing the performance. Computational homogenization is the tool used 
here to connect macroscopic behavior and microstructure by finite element 
simulations of periodic representative volume element (RVE) of the 
polycrystalline microstructure. The RVEs are synthetically generated to 
reproduce the statistical distributions of grain size and shape [1] experimentally 
measured. The behavior of each grain follows a crystal plasticity (CP) model that 
accounts for the elasto-visco-plastic behavior of the crystal [2]. 
 
This approach has been applied here to predict the monotonic behavior and 
fatigue response of alloy In718. In the case of monotonic loading [1], a model has 
been developed in which all the CP parameters are obtained from microscopic 
compression testing of micro-pillars built by Focused Ion Beam inside grains. For 
cyclic loading the CP model was enhanced to include Bauschinger effect, 
ratcheting and cyclic softening and some parameters were fitted using inverse 
analysis of macoscopic tests [3]. The approach followed to estimate fatigue life 
consists on simulating the polycrystalline cyclic plastic behavior until the stable 
cycle [4]. The simulations are used to extract some Fatigue Indicator Parameters 
(FIP) from the resulting microscopic fields. Finally empirical laws are proposed 
to link simulation results (FIP) with resulting fatigue life. 
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