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Preliminary Results

Total energy consumed: 17,564 GJ

Future Work

● Why Mg? - Lightweight, high strength
● Why Y? - Addition of Y lowers GSFE
● Why Clusters? - Possible new strengthening mechanism
● Issue with current Mg alloys? - low ductility, creep resistance, 

flammability etc.
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Hybrid Molecular Dynamics/ Monte Carlo Simulation
Constant-Temperature MD

Monte Carlo - Atom Swap (Metropolis method)

- 2 screw dislocations
- Dimension: 15.5 (x) * 22.1 (y) *4.7 (z) nm
- Distance between 2 dislocation lines: 11nm
- EAM potential
- Hybrid MC/MD (ratio of 1:50)
- 300K

Workflow
General Goal

Observe clusters in bulk Mg

Introduce dislocations

Integrate above two steps

Apply different external 
conditions (stress/temperature 

etc.)

Example Specific Goal

Hybrid MC/MD simulation in 
Semi-Grand Canonical 

ensemble

Consistent Stacking Fault width 
among MD/DFT/experiments

Confirm solute-solute 
interaction between Mg and Y

Validation of σ - ε curve

Red - Mg
Blue - Y

MgY Mg2Y
Average cluster size - 15 atoms

Large > 15 atoms
Small < 15 atoms

?

- Critical Y concentration (to form clusters):
Bulk EAM: 0.3 at%
Bulk MEAM: 0.2 at%
Defect EAM: 0.1 at%
Defect MEAM: 0.1 at%

Further simulations with applied shear stress & 
different temperature

Purpose non-Rare Earth element as 
replacement for Yttrium

Design cheap & ductile Mg-alloy

Long Term Goal

- Apply external conditions
- Look for solute segregation & interaction model


