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Abstract:
The design of reliable MEMS devices that involve sliding surfaces requires a predictive capability for friction and wear. We use atomic force microscopy (AFM) to resolve critical roughness features of an actual silicon MEMS device surface. The device, designed by M. de Boer and co-workers, is designed to measure friction in a quantitative and controlled fashion. From our measurements of the surface topography, we derive surface roughness parameters that are used as inputs to predict the interfacial mechanics using random and multi-scale surface models. This is done for both unworn surfaces, and surfaces that have been subjected to sliding wear in the device. Our analysis allows us to predict parameters such as the real contact area as a function of the applied pressure. Using silicon surfaces coated with hydrophobic monolayers, we then measure single-asperity constitutive laws using AFM. Combining the calculations of the contact area with the measured nanoscale friction laws, we make predictions for the behavior of the MEMS friction test device and compare with actual device measurements carried out at Sandia.
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