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Properties of vacancy clusters in FeMnNi alloys for the parameterization of OKMC models

This presentation

• Objective: parameterization of object KMC simulations of RPV microstructure evolution.

 and Ringhals RPV steel [2] .

• Parameterization of all objects.

• Solutes can be introduced explicitly or with a "gray-alloy" approach.

• Usual techniques: kinetic Monte Carlo, molecular dynamics, ab initio with mean-field treatment.

2. Predicition of radiation-induced segregation profiles.

3. Effect of strain fields on solute transport next to dislocation lines.

1. Properties of vacancy-solute clusters in FeMnNi alloys.

2. Prediction of energy barriers by DFT-aided artificial neural networks.

3. Microstructure evolution simulation of high-Mn, high-Ni RPV steels (Ringhals). • Mobility reduction due to strong attractive interaction between interstitial clusters and Mn, Ni.

• In analogy to effect of Cr on interstitial clusters in Fe [START_REF] Cu | Predicition of radiation-induced segregation profiles. 3. Effect of strain fields on solute transport next to dislocation lines. 1. Properties of vacancy-solute clusters in FeMnNi alloys. 2. Prediction of energy barriers by DFT-aided artificial neural networks[END_REF] . [START_REF] Cu | Predicition of radiation-induced segregation profiles. 3. Effect of strain fields on solute transport next to dislocation lines. 1. Properties of vacancy-solute clusters in FeMnNi alloys. 2. Prediction of energy barriers by DFT-aided artificial neural networks[END_REF] 

Migration barriers

Migration frequency ?? ??

• "Arbitrary" reduction of vacancy cluster mobility (and immobilization for n > 10) to match experimental characterization of FeMnNi alloy.

• Same assumption works also for Ringhals steels (Lorenzo's previous presentation).

• Possible explanations: effect of Mn/Ni solutes OR vac-Mn-Ni interaction with carbon traps. x Mn [at.%] • Presence of Ni atoms has strong immobilizing effect.

• Presence of Mn atoms increases the probability of dissociation (because of strong V-Mn binding).

• Functions E m/d = f(x Mn , x Ni ) to be directly implemented in OKMC code. • Estimated slowdown at 573 K is only 1 order of magnitude.

Conclusions

• The properties of vacancy clusters in FeMnNi were calculated by means of atomistic kinetic Monte Carlo simulations.

• Mn transport in Fe alloys is more efficient than Ni and Si.

• Mn seems to have a stabilyzing effect on vacancy clusters, whereas Ni contributes more to the slowdown.

• The current calculations do not confirm a slowdown of vacancy clusters as strong as assumed by Lorenzo's OKMC model. Effect of vacancy-carbon(-solute) complexes? THANKS FOR YOUR ATTENTION! Publications
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