
Nanoindentation

Groma István
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Stress-strain response
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Traditional hardness measurement

Old times: H = F/A

Dynamic hardness measurement

Shimadzu DUH-202
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Geometry
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IND series
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IND series
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Current development
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Properties of the hardness measurement
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Nanohardness

Size effect
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Nanohardness

Size effect

Local plasticity

τclass(γ, γ̇, ...)
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Nanohardness

Size effect

Nonlocal plasticity

τ(γ, γ̇, ...) = τclass(γ, γ̇, ...) + l2µ
d2

d~r2
γ
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MD simulation
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Dislocation
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Pillar compression
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L=1.5µm, bending

L=0.5µm, load control
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Microstructure

Cell structure PSB structure
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In situ device
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