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ABSTRACT

The present work investigates the anisotropic mechanical properties of Ti-6Al-4V manufactured
by selective laser melting. Previous experimental research efforts have demonstrated, that addi-
tively manufactured Ti-6Al-4V exhibits moderate plastic anisotropy. However, a comprehensive
examination of the formed microstructure is essential to explore the final material properties in
terms of yield behaviour and strength [1, 2].
The main contribution of this work, are micromechanical simulations, which link the macroscopi-
cally observed anisotropy to a specific material microstructure. In the simulations, representative
volume elements (RVEs) are studied with a spectral crystal plasticity solver (FFT), which is a
state-of-the-art and highly efficient method for periodic boundary value problems [3]. Synthetic,
two-phase (α-β) Titanium alloy RVEs are used, which capture the basic topology features of
the real material microstructure. Regarding the geometrical features of the microstructures,
different grain sizes, shapes and orientations are considered to demonstrate how these can lead
to anisotropic behaviour.
As a result of the simulations, stress-strain curves are extracted for different kinds of loading
and different RVEs. The mechanical behaviour is simulated under uniaxial tension, pure shear
and combined tension/shear loading. Comparisons of specific cases with experimental data are
also included.
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