


An original algorithmic strategy makes Morfeo/machining particu-
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Relaxation of stresses generated during upstream processes is often 
the most critical source of distor tion during the machining process. 
In order to predict them accurately, it is crucial to take the whole 
sequence of passes into account. Therefore, the level-set (signed dis-
tance) is used to represent each path so that the workpiece can be 
meshed separately to of the different cutting surfaces. This offers a 
strong advantage over the classical Finite Element approach which 
would require heavy remeshing operations after each machining step. 
This method guarantees that cut-
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deformed workpiece is conside-
red for the next machining pass.

Morfeo/machining features

> �Cutting paths represented by level-sets

> �Parallelization of level-set computations and FE problem resolutions

> �Dedicated to multi-pass machining on complex industrial workpieces

Morfeo/welding proposes a transient numerical model for 
a variety of welding processes. The modeling of the thermo-
mechanical problem allows the user to accurately predict the level 
of residual stresses and distortions at the end of the process. The 
use of Morfeo/welding enables the optimization of the welding 
process by modifying the clamping system and/or the welding 
sequence in order to improve the design without having to 
perform expensive experimental works. Accurate results within a 
feasible time-frame can be obtained due to Morfeo’s parallel solver 
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user-friendly graphical user interface.

Advanced Simulation  
of  Welding Processes

Advanced Simulation  
of Machining Processes

Structural  
Integrity Analysis 

Morfeo/welding also offers the modeling of the Friction Stir Welding 
(FSW) process. A local thermo-fluid FE model is available to 
accurately predict temperature cycles and strain-rates around a FSW 
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complex geometry to be easily modeled. The primary advantage of 

this model is the suppression 
of the need for heat input 
measurements from FSW 
experiments. The model can 
also be used to simulate the 
Friction Stir Spot Welding 
(FSSW) process. 
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various additional studies and analyses. For example, the temperature 
distribution history may be applied to a metallurgy model to determine 
the hardness variations across the weld, or the viscous dissipation may 
be used as a heat source in a global thermo-mechanical simulation to 
predict the residual stresses in the welded component (plug-in option).

Morfeo/welding features
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> Staggered thermo-mechanical coupling

> Parallel solvers (distributed or shared memory)

> Remeshing algorithm
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automated industrial three-dimensional fatigue crack propagation  
in complex assemblies with the eXtended Finite Element Method  
(XFEM). Cracks are easily introduced in complex models via level-
set functions. Accurate stress intensity factors are readily computed 
and used to assess the structural integrity of the parts. Adequate 
level-set update functions and propagation laws are then used 
to freely propagate cracks in the mesh, with automatic handling 
of the topological changes. Seldom manual interventions are 
needed with Morfeo/crack, thereby helping engineers make crucial 
decisions during design phases or during investigation of critical  
in-service failures. Coupled with all the other features of Morfeo,  
the crack module also plays a key role in the analysis of manu
facturing defects. 

Morfeo/crack features

> Computation of Stress Intensity Factors 
> Automated 3D crack propagation 
> Automatic handling of topological changes of the crack front 
> Simultaneous handling of multiple cracks 
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> Thermo-mechanical loading 
> Ideal for chaining with manufacturing processes 
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Morfeo / welding Morfeo / welding Morfeo / machining Morfeo / crack

Welding simulation of 
a large bridge structure. 

Calculation of distortions 
and residual stresses

Preparation of a FSW simulation 
using the Morfeo Graphical User 
Interface

Graphical User Interface 
of Morfeo/welding

Flow simulation around a 
FSW tool with Morfeo

Preparation of a machining  
simulation using the  

Morfeo Graphical User Interface

Machining  
simulation of  
a cockpit using  
Morfeo

Crack propagation simulation in an aircraft component  
under thermo-mechanical loading with Morfeo/crack
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