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Sapphire (0001 / Fused silica 7 / Na nOi ndentation

Measure Advanced capability
eHardness Mechanical property mapping
eYoung’s Modulus Depth profiling
eCreep Push out force experiments
ePlastic and Elastic Energy Compression/bending experiments
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Typical nanoindentation data

Nano-scratch and wear

Wear mechanisms Measure
 Ramped loading Adhesion quality
e Single or multi-pass scratching Sliding Wear
Residual \f‘[ with constant or varying loads Surface Roughness
Frictional properties of materials
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5 min Nano-impact test

Nano-impact and fatigue

Examine strain rate sensitivity and fatigue at strain rates beyond the
range of normal nanoindentation. Strain rates up to 10 3s!

Single impacts to study energy damping behaviour

impact penetration depth (nm)

120 180 240 e, ® - . . . . .
impact time (s) Repetitive impact experiments to examine high strain rate fatigue
Repetitive nano-impact of Nitride coatings

e Nano-fretting
/ B Low load, low amplitude bi-directional wear test
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High cycle testing, up to one million cycles in one experiment

000 2000 3000 4000 Ideal for studying the gradual wear and failure of surfaces in contact

fretting cycles

Fretting wear of DLC coatings with constant or va rying loads

High temperature testing

Material properties which are temperature dependent can be measured at

—gzjgm elevated temperatures of up to 750 °C.

A combination of tip heating, patented stage design and patented
0 200 400 600 800 temperature control methodology ensures thermal stability for repeatable

Temperature / °C H
Hot hardness of glass-ceramic fuel cell seal material hlgh temperature measurements.
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-® Nylon 6/5% clay nanocomposite

Low temperature testing

The low temperature stage uses Peltier cooling of the indenter and stage to B
allow testing at temperatures down to -30 °C

This capability is compatible with nanoindentation, scratch and impact
techniques allowing assessment of a wide range of behaviour at sub-
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H/E vs. temperature for nylon/clay nanocomposite

Liquid cell
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Allows examination on material mechanical properties and wear behaviour
in fully hydrated condition.

Additional capability can be added to the cell to allow testing at
temperatures up to 40 °C and with electrochemical monitoring
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Wet vs. dry indentation on hydrogel samples

Humidity control

Measurement region is isolated in order to control humidity between 10%
and 85% relative humidity

Small enclosed volume ensures humidity can be changed rapidly and
stabilises quickly at new levels.
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Effect of humidity on Nylon 6
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