Impact of machine stiffness and heat treatments on crack propagation instabilities in an

INSTABILITY CRITERIA
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Origin ?

Interaction between elastic energy and tearing modulus? 

  Al-Mg-Si alloy Microstructural origin Before max load Typical for brittle fracture Fracture toughness tests "Pop-in" = local instability leading to rapid but limited crack propagation associated with a sudden decrease in load Little studied in the literature. 2 types : First pop-in type: "Cleavage" instability Mechanical origin After max load Typical for ductile fracture Fracture toughness tests "Pop-in" = local instability leading to rapid but limited crack propagation associated with a sudden decrease in load Little studied in the literature. 2 types : Second pop-in type: "Tearing" mechanism

  Impact of machine stiffness and heat treatments on crack propagation instabilities in anAl-Mg-Si alloy System Fracture toughness tests "Pop-in" = local instability leading to rapid but limited crack propagation associated with a sudden decrease in load Little studied in the literature. 2 types : nanoprecipitation increase in the size and density with the aging time Atom Probe Tomography: 22 nd European Conference on Fracture | 26-31. August, 2018 | 8 Impact of machine stiffness and heat treatments on crack propagation instabilities in an Al-Mg-Si alloy appearance after 12 and 16 h of aging time Decrease in tearing modulus Low strain hardening ability High strength  low tearing modulus  pop-in Impact of machine stiffness and heat treatments on crack propagation instabilities in an Al-Mg-Si alloy No preferential localization of coarse particles  transgranular fracture Intergranular fracture only around the small grains stiffness and heat treatments on crack propagation instabilities in an Al-Mg-Si alloyConclusions :• Pop-ins studied are purely mechanical crack growth instabilities• Result from the interaction of the material behavior (favored by a decrease of tearing modulus) and imposed loading (favored by a high compliance of the total system)
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