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ABSTRACT 

In the design of an aircraft engine, the resistance of the fan blades to impact loading resulting mostly 

from bird strike has to be assessed.  Such events induce high strain rate, non-proportional loading, 

plastic dissipation- induced self-heating, and potential damage and fracture. High strength titanium 

alloys are promising candidates for the leading edge of the blades. In this context, the anisotropic 

viscoplastic behaviour of Ti-6Al-4V titanium alloy which also exhibits a significant strength 

dissymmetry between tension and compression had to be modelled in a wide range of strain rate and 

temperature. 

In accordance with the results of an extensive experimental campaign, an advanced constitutive 

model has been developed accounting for the combined effect of nonlinear, isotropic and kinematic 

strain hardening, strain rate hardening, tension/compression dissymmetry and material  anisotropy. 

To that purpose, the orthotropic plasticity model developed by Cazacu and coworkers, see [1], has 

been extended within a rate-dependent and isotropic vs. kinematic hardening formulation. 

The identification of the constitutive model parameters has been conducted using the Zset software. 

The constitutive model has been implemented as a user material subroutine in the LSDYNA finite 

element code. The integration of damage and self-heating in the constitutive model is in progress. 
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