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Bridging Experiment and Simulation: 
Multiscale Analysis of Nanoindentation in 
Pristine and Irradiated Iron



To measure the elastic modulus and 
hardness of the material from 
load-displacement  curves.
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Oliver-Pharr method
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Nanoindentation test of pure BCC Fe and FeCr9
Large scale MD simulation for rT nanoindentation of pristine single-element Fe matrix. 
Simulations cell are define by ~25 million atoms: 57x56x70nm3 size.

Edge dislocations

Pile-ups and slip 
traces
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Dislocation loop
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Pure Fe
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GNDs visualization by EBSD images, and MD, 
and DDD simulations
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Nanoindentation test of self-irradiated BCC Fe
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30×30×15 μm specimen box
18.5 μm indenter radius







1012 1.89×1014
Dislocation density (1/m-2)

1.38×1013
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MLIP-TabGAP: BCC Ta70W30 @ rT
55 million atoms; Indenter tip 
radius= 24nm; Depth = 6nm


