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Objective of the present study

Evaluation of the long term evolution of former-baffle bolts

→ effect of the evolution of the mechanical properties on the stress 

distribution at grain boundaries

NRC, RIC Conf 2009
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From the macroscopic stress to local approach to cracking

Criterion of IASCC 

Difficult to find a single criterion to predict IASCC: cracking is a stochastic

local phenomenon depending on many parameters. 

Local criterion for cracking: definition of a critical stress σc
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Simple model of aggregate

21 grains, 835 nodes, 3885 TET4

Grain boundary networks

The platform contains the mesh of the aggregate and input files 

for Code_Aster such as to perform Finite Element Mechanical

calculations

+ post-processing tools to obtain stress distribution at grain 

boundaries
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Crystal elasticity/plasticity law

Meric-Cailletaud law

Thierry Couvant, EDF R&D
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Examples of IASCC applications

Thierry Couvant, EDF R&D
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AGCOMP Module 

Méric Cailletaud

parametrization

Mesh is automatically

provided

Loading 

parameters
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AGCOMP Module 

Stress distribution over all the 

grain boundaries of the model 
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Work hardening

Yield strength/Tensile strength

increases while ductility

decreases considerably

06/09/2018 9SOTERIA Training School - September 2018 - Polytechnic University of Valencia


