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Typical Joints Between Conforming 
Rough Surfaces 
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Contact  Conductance Model: 
Conforming Rough Surfaces

with
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Contact  Conductance Model: 
Conforming Rough Surfaces
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Gap Conductance Model: 
Conforming Rough Surfaces
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Gap Conductance Model: 
Conforming Rough Surfaces 
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Relative Mean Planes Separation 

Yovanovich (1981)

Song-Yovanovich (1988) 
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Relative Mean Planes Separation 

Ranges of applications are 

Antonetti Power-Law (1983) 
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Vickers and Brinell Indenters for 
Microhardness
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Micro and Macrohardness Test Results
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Micro and Macrohardness Test Results

44th Aerospace Sciences Meeting & Exhibit, Reno, NV, 9-12 January 2006



Vickers Microhardness Data and 
Correlation 
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Vickers Microhardness Correlations
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Vickers Microhardness Correlations
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Vickers Microhardness Correlations 
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Iterative Model for Contact  Microhardness

Given parameters: 

2 to 3 iterations are required for convergence. 
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Direct Approximate Method (DAM) 
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Direct Approximate Method (DAM) 
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Temperature Effects on Yield Strength 
and Vickers Hardness
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Temperature Effects on Yield Strength 
and Brinell Hardness (Ni 200)
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Temperature Effects on Yield Strength 
and Brinell Hardness (SS 304)
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Temperature Effects on Brinell
Hardness (Al 6061 T-6)
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Temperature Effects on Vickers 
Microhardness Coefficient
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Nanoindentation Loading and 
Unloading Tests
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Nanohardness and Elastic Modulus
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Curve Fit of Unloading Curve and 
Contact Stiffness
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Nanoindentation Elastic Modulus and 
Microhardness of Tungsten 
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Nanoindentation Elastic Modulus and 
Microhardness of Aluminum
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Summary and Conclusions

• Brief review of macro, micro, and nanohardness
was presented.

• Methods to calculate contact microhardness from 
indentation data are given.

• Vickers microhardness correlation coefficients are 
related to Brinell hardness.
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Summary and Conclusions (Contd.)

• Effect of temperature level on yield strength, 
Brinell and Vickers hardness is significant.

• Review of nanohardness indentation tests and    
unloading force-displacement data reduction for 
elastic modulus and nanohardness was given.
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