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Basic concepts
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Developed Boundary Element Model (BEM) model
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Contact at a rough interface
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Also subsurface stresses, coated surfaces etc.
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VAN DER WAALS INTERACTION




The role of van der Waals forces
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The role of van der Waals forces

* AFM measurement 10x10 um,
256x256 points

» Contact between a smooth silicon
wafer and glass coated by CrN

| ﬁq' » Work of adhesion = 60 mJ/m?
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The role of van der Waals forces
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Adhesion in rough contacts
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Capillary model for a rough contact
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Long auto-correlation length
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Experimental validation on the AFM
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Pull-off force measurement on an AFM
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SiO2 ball and silicon wafer surface roughness

(a) Roughness height of the silicon (b) Topography of the 5um SiO2 colloidal probe (m)
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force (uV)

Measured adhesion curves

(a) State 1 (b) State 2 (c) State 3
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Results
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Calculations versus experiments
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Partial slip model
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Friction measurements
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Ball topography HDPE Ball
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Measurements and calculations
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Calculations
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Measurements and calculations
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Conclusions

* Pre sliding, adhesion as well as meniscus formation

» Have been modelled for rough contacts and compared with
measurements

= Small roughness details matter!
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