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Why shall I design my contact experiments? 

20 µm TiN 

steel substrate 

99.3% of measurement 
sensitivity in substrate 

Example: Rockwell hardness test HRC on 20 µm TiN coating 

Only 0.7% coating 
information! 

Worse on thinner or multi-
layer coatings! 
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Why shall I design my contact experiments? 

Example: Scratch test as per DIN EN 1071-3 on 20 µm TiN coating 

20 µm TiN 

steel substrate 

measurement sensitivity 
deep down in substrate 

coating failure solely as a 
result of severely damaged 

substrate 

 
no knowledge generation 

about coating 
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Mechanical Surface Testing Strictly Physical ... 

… requires properly designed experiments: 
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How do I design my contact experiments? 

3 simple steps: 

1st step: 

material definition 

2nd step: 

aim of investigation 

3rd step: types of experiments to be dimensioned 
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1
st

 step: Material Definition 

• mechanical properties of coating and substrate: 
• enter as far as known (from literature) 
• select (similar) material from provided database 
• estimate them 

 
 
 
 
 

• choose whether you want to enter hardness H and constraint 
factor C or yield strength Y which are related under 𝐻 = 𝐶 ∙ 𝑌 
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2
nd

 step: Aim of Investigation 

• select which point of your sample is of interest for you (POI) 
• the experiments will be dimensioned to investigate this region 
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3
rd

 step: Types of Experiments 

• select the types of experiments you want to have dimensioned 
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Example: 1 µm TiN coating on steel substrate 

Result: Dimensioned Scratch Test 

theoretically 
optimum key 
parameters 

estimated 
sensitivity profile 

hints 

well-designed 
for coating 

investigation 
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Example: 1 µm TiN coating on steel substrate 

Result: Dimensioned Scratch Test 

3D view 
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Example: 1 µm TiN coating on steel substrate 

Result: Dimensioned Indentation Test 

estimated 
sensitivity profile 

hints 

well-designed 
for coating 

investigation 

theoretically 
optimum key 
parameters 
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Example: 1 µm TiN coating on steel substrate 

Result: Dimensioned Indentation Test 

3D view 



info@siomec.de www.siomec.de Page 13 

Conclusions 

• design of contact experiments is crucial for investigation of 
treated/coated surfaces 
 

• Test Optimizer allows quick & easy design of 
• scratch tests 
• indentation measurements 

• sphere 
• Berkovich 
• Vickers 
• cube corner 
• flat punch 

• calotte grinding 
on coatings 
• as thin as 0.1 nm 
• with up to 100 layers 
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