After NPT relaxation (300 K) → Formation of small clusters (mainly int.)For systems > 2% of defects, clusters are small dislocation loops 1 cascade 80 keV → 0.04% point defects (Frenkel pairs) General decrease of the toughness with increase of defects Threshold at ~1.8% defects: plasticity, no phase transformation 2 nm, density of bubbles = 10 24 m -3 , He density in bubble = 4×10 -2 mol/cm 3 , → Pressure inside bubble = 500 MPa 10 nm HRTEM: C. Sabathier NIMB 266 (2008) 3027 UO 2 irradiated 6×10 12 Au.cm -2 , 600°C • Bubble density saturates at: 4x10 23 m -3 • Bubble size: 1 -2 nm He resolved in int. Phase transition at the onset of the crack Crack initiates systematically at the bubble surface bubble : Ø 2 nm, He density in bubble = 4×10 -2 mol/cm 3 , Pressure = 500 MPa e = cleavage in the PbO 2 structure at the crack tip Sub-cracks appear, grow and coalesce in secondary phase surface Crack propagates by growth and coalescence of close sub-cracks m 3 He bubbles, 2 nm, with 4×10 -2 mol/cm 3 He to the same phase transitions Morelon potential is the closest to the reference values Transition Pressures (GPa) TEMPERATURE INFLUENCE Temperature increase → elasticity loss Disappearance of phase transition with the increase of the temperature

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

CRACK PROPAGATION