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FEniCS : a code-generation software package for automated 
solution of partial differential equations

MFront : a code-generation tool for complex material 
constitutive laws
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Combining FEniCS and MFront Code 
Generation Tools for Nonlinear Mechanics 

 

FEniCS : https://fenicsproject.org/
TFEL/MFront : http://tfel.sourceforge.net/
MGIS : https://thelfer.github.io/mgis/web/index.html 

Binding two code-generation tools  
e.g. elasto-viscoplasticity, damage, ductile fracture
usually formulated as a set of non-linear equations at the 
material point level => 
implicit stress/strain relation, 
history-dependent

Implementation should also return the 
tangent operator 

Non-linear material constitutive laws

Working binding between FeniCS and MFront
Complex behaviours with very limited syntax, extension to generalized behaviours

Perspectives: better solution with dolfin-x, ExternalOperator ?

Conclusion

Generalized behaviour displacement + temperature

Monolithic thermo-elastoplasticity

A Python package in the MGIS project
MFront Generic Interface Support project

A generic interface between Mfront and (FE, FFT...) solvers 
Bindings : C, Fortan, Python, Julia

within FeniCS

Stress and tangent blocks represented by “Quadrature” functions => not optimal but not intrusive

The only metadata not provided by MGIS is how the gradients (e.g. strain) relate to the unknown fields (e.g. displacement)

The user is required 
to provide this link using 
UFL expressions (registration)

Logarithmic strain plasticity
Hencky strain measure 
+ elasto-plastic behaviour
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