CONTEXT

• GB type, environment, material, etc. 

  present work: Predicting micro-cracks initiation due to the impingement of PSBs on grain boundaries  Prediction of GB extrusions and GB stress fields Transgranular initiation treated by [Liu & Sauzay 2014] CONTEXT Slip localization in PSBs leads to microcrack initiation (in LCF): based on dislocations pile-up at GB : -Tanaka & Mura 1981 -Sangid et al. 2011 (Molecular Dynamics input for dislocation absorption and nucleation at GB) 𝑒𝑓𝑓 2 𝜋 1 -ν 𝑎 (∆𝜏 -2𝜏 𝑓 )² Our aim: Possibility of predicting GB micro-crack initiation through PSB cyclic plasticity and vacancy production ? inducing the free dilatation of persistent slip bands  Resistivity measurements on copper single crystals cycled at 4K [Polák 1987]  Determination of the vacancy production term [Polák & Sauzay 2009] Plastic behavior of PSBs & production, annihilation of vacancies within PSBs and diffusion toward the matrix  Elastic-Plastic behavior of neighbor grain  modulus E GB -Fracture energy of the interface 𝛾 𝑓𝑟𝑎𝑐𝑡 = 2𝛾 𝑠 -𝛾 𝐺𝐵 -Critical stress Output: Opening of the interface, δ => δ/δ c = 1 : Complete separation METHOD : COHESIVE ZONE MODELING GB obeys a non linear cohesive law:2 criteria for crack initiation : -Critical stress (UBER model)[Rice & Wang, 1989] [Rose et al. 1981] -Critical energy released by the cracked interface[Griffith] the slip band thickness and grain size on the grain boundary extrusion : Higher damage expected ) = 𝟎, 𝟓𝟔 . 𝒑. 𝑵. 𝒕 𝟎,𝟕𝟕 * 𝑳(𝟏-𝟎,𝟕𝟕) prediction to experimental data from literature : Impact of PSB thickness on GB extrusion height ? [Zhang & Wang] [Weidner et al. 2010] Exponents adjusted using experimental data in reasonable agreement with the exponents provided by the FE computations ~0.influence of PSB thickness than grain size Order of magnitude in agreement with experimental observation ? RESULTS: PREDICTION OF MICRO-CRACK INITIATION Preliminary results: influence of PSBs characteristic lengths on GB micro-crack initiation : Copper, elastic neighbor initiation published in literature (RT, air environment): TMS 2018 | MARS 12th 2018

  on basic physical assumptions • Prediction of stress-fields induced by impingement of PSBs at GB for different crystallographic orientations of the neighbor grains • Analytical formulas of GB extrusion heights (elastic neighbor) Work in progress :• Prediction of intergranular initiation introducing atomistic considerations in the calculations as M.Sangid did[Sangid et al. 2011] 
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[Lim & Raj 1984] [Shenyang group] [Liu et al 1992] [Tschopp & McDowell 2007] [Yamakov et al 2006] [Morrison & Moosbrugger 1997] [Taira et al 1979] [Mineur et al 2000]

METHOD : COHESIVE ZONE MODEL