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22ème Congrès Français de Mé
anique Lyon, 24 au 28 Août 2015Criti
al intergranular 
avity density for atransition from intrinsi
 du
tility tobrittlenessD. TANGUYaa. Institut Lumière Matière, UMR5306 Université Lyon 1-CNRS, Universitéde Lyon 69622 Villeurbanne Cedex, Fran
e + dome.tanguy�univ-lyon1.frAbstra
tThe in�uen
e of nanos
ale 
avities on the me
hani
al properties of a grainboundary is studied in a fa
e 
entered 
ubi
 
rystal. This �rst paper presents theraw data: the 
riti
al loads for emitting dislo
ations at a du
tile 
ra
k tip andthe 
riti
al loads for brittle propagation for 
hara
teristi
 void 
on�gurations.A �rst level of analysis is proposed: Pi
tures of the damaged zone illustratethe void growth me
hanism and the time evolution of the void 
on
entrationpro�les during propagation shows, in detail, the 
ompetition between growthand shear lo
alization (Fig. 1). The use of 
on�gurational for
es, to 
onstrainthe emergen
e of lo
alized shear zones, enables studying dynami
al 
ra
ks. It isshown that a 
riti
al void size of 5 va
an
ies and a density of one void every 8a0 along the tilt axis are ne
essary to observe sustained brittle 
ra
king at theexpense of plasti
 blunting and 
ra
k arrest.Fra
ture, grain boundary, hydrogen embrittlement, Mole
ularDynami
s, Monte Carlo
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Figure 1: Sequen
e of pi
tures illustrating the truly brittle 
ra
k propagationat the 
riti
al void density: (left) top and side views of the void distributionsduring propagation, (right) void 
on
entration pro�le and 
orresponding 
ra
kopening pro�les.


