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NANO Indenter ® G200 (XP or DCM) Schematic

Coil/magnet assembly

Leaf spring

Capacitance gauge
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Stiffness From Unloading
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Summary of IIT (Nanoindentation) Analysis
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Nomenclature:

Young’s modulus
hardness

Yield stress

reduced modulus
Poisson’s ratio

(as subscript) indenter
contact stiffness
projected contact area
contact depth
displacement

applied force (load)
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Getting Young’s Modulus by Indentation
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One Dimension vs Many

Two Springs - One One Spring or a Cantilever -
Dimensional Motion Many dimensions
Applied Force
l Applied Force 1
Support Springs l Distributed
Load Frame | Mass
n Mass
T Reaction
Reaction from sample >I<: from Sample
Direction of motion Many modes of vibration
- - and multiple degrees of

Difficult to Analyze
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Continuous Stiffness Measurement
*Oliver & Pharr, J Mater Res7, 1564 (1992)
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Measurement Actuator Dynamics

XP DCM
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Stiffness from CSM
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Elastic Modulus on Fused Silica
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Continuous Stiffness Measurement
*Oliver & Pharr, J Mater Res7, 1564 (1992)
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Material Response

Elastic Viscoelastic
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DMA VS. Nanoindentation

Highly plasticized polyvinylchloride,
the complex modulus at 22 °C
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Compression Samples
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Compression & Indentation
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Loss Factor (-)

Compression & Indentation
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QUESTIONS?




