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• Provides rapid quantitative results to replace time-
consuming field trials and provide higher surface 
sensitivity than bulk impact tests.  

• Extends nanomechanical testing to much higher strain 
rates so that strain rate sensitivity can be studied over 
a wider and more practically useful range.  

• Evaluates damage tolerance and fatigue resistance of 
thin films to multiple high energy density impacts 
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CORE Range 
 

The CORE range of compact dedicated test instruments have 
been engineered to be ideally suited to high-end academic 
and corporate R&D laboratories whilst their affordability 
make them an attractive choice for industrial QC 
Applications.  All instruments in the range feature an 
intuitive software interface and retain the industry-leading 
stability that Micro Materials instruments have been known 
for over the last 25 years.  
 
The CORE Nano-impact tester includes our patented and 
unique technology for: 
• Single impact  - high strain rate indentation and dynamic 

hardness 
• Multiple Impact - repetitive contact for toughness, fatigue 

resistance and damage tolerance 
• Sample-oscillation impact - high cycle contact fatigue  
 
This is suitable for examining coatings for a wide range of 
applications including tool coatings, DLC for automotive, 
photovoltaic coatings and many others. 

Multiple Impact 
Probe oscillation impact is used to strike the same position on 
the sample surface in order to generate cumulative high strain 
rate impact damage. 
 
This technique can be used to evaluate: 
• Erosion resistance 
• Cutting/turning/milling performance 
• Toughness 
• Fatigue resistance 
• Damage Tolerance 
 
The advantage of the nano-impact test is the short duration of 
the experiments compare to conventional tests allowing rapid 
screening to evaluate the performance of novel material 
compositions. 

 
Nano-impact can be used to simulate erosion damage as seen in 
this study of comparative resistance of  thermally aged and as 
received thermal barrier coatings 

Sample Oscillation Impact 
 

In sample oscillation impact a piezo is used to generate high 
frequency oscillations  at low amplitudes. 
 
Sample oscillation impact is lower energy than the probe 
based impact but has the advantage of being able to test 
high cycle impact resistance. 
 
This technique can be used to evaluate: 
• Fatigue resistance 
• High cycle impact resistance 

 
The example in the figure shows contact fatigue of 
nanostructured AlTiN on WC-Co. Oscillation frequency 80 Hz 
with pulsed oscillation cycles as shown in the bottom right of 
the image. 



Requirement Included in the Included with 
CORE Nano-impact 

Wide load range 

Fracture resistance 

Cube corner indenters for accelerated impact fatigue wear 

High cycle contact fatigue 

Single and repetitive impacts 

Cycles to failure 

High strain rate impacts >103 s-1 

Automatic data analysis for dynamic hardness 

High throughput impact testing – Accurate positioning on multiple 
samples/different heights with XYZ stage assembly 

Excellent thermal stability – follow temporal evolution of impact wear 

Computer controlled; Unattended operation 

Ease of tip change 
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Nanoindentation 

Microindentation 

Nano-scratch 

Micro-scratch 

CORE Other instruments available 
in the CORE range:  

Contact Us: 
 

Tel:  +44 (0)1978 261615 
Email:  info@micromaterials.co.uk 

Single Impact 
 

The single impact technique provides a reliable way to obtain quantitative information about the energy damping and strain 
rate sensitivity of materials. 

Comparison between the static and dynamic 
hardness of aluminium alloy and gold samples 

which have undergone different processing. This 
demonstrates  the greater strain rate sensitivity 

of the work hardened gold 

Top of the range displacement sensors and rapid data capture allow us 
to  examine the evolution of the impact damping behaviour of bulk 
materials and coatings in real time. Impact data can be analysed to 
determine dynamic hardness, impact energy, strain rate energy density 
and crater volume. 

Impact depth-time comparison between aluminium and a titanium alloy 
showing the difference in energy absorption properties 


