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The elastic regime is 

unaffected by the 

structure but the plastic 

regime is
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Nanoindentation

@www.bruker.com

Omniprobe

Tiboscanner 

and 

Transducer

Optics

Sample table

Bruker TI990 Triboindenter: 

Low Load Transducer

Constant Strain Rate 

ሶ𝜀 = 0.01; 0.025; 0.1; 0.25; 1

100-200 nm Depth
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Pop-In

Pop-In

Unload Segment

Using Oliver-Pharr Method

E-modul 

Hardness

Strain Rate Sensitivity
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12 3

Representative for all other Strain Rates

1. As-cast

2. 0K

3. 10K, 20K, 25K, 30K and 40K -> Clustering (no difference)

Evidence for internal stresses (Zug) after casting

Onset of Plasticity shifts to higher critical loads 

through structural relaxation
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Activation Volume is unaffected by the 

structural relaxation (3-atom connection)

Plastic deformation is scale-dependent
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STZ Volume and Number of Atoms in STZs 

Activation Volume is unaffected by the 

structural relaxation (3-atom connection)

Plastic deformation is scale-dependent
Key Findings:

• Elastic regime: Unaffected by structural 

relaxation

• Plastic regime: Strongly influenced by 

structural relaxation

But

  Activation Volume remains constant 
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What does a (material)scientist in research?

structure

property

analyse

Is my material fit for my application?

Can I predict mechanical properties from the structural fingerprint?

Confirm: structural 

fingerprints can predict 

aspects of plasticity

Link: nano-scale events with 

atomic-scale mechanisms

Provide: Pathway to tailor 

mechanical properties via 

structural relaxation
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