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Direct Measurement of Friction during Micro/meso-Scale Forming
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In the proposed method, the small deflection of a thin part fabricated at the
other side of a flat tool surface is detected using laser reflection to decompose the normal and
horizontal (frictional) forces. The loci of the laser enlarged bK the optical lever were detected by two
position sensitive detectors placed at both sides of the tool. The calibrations for each direction are
performed using the two-axis press designed for this study. The locus of laser reflection on a detector
showed both components. The values estimated from the locus were fairly close to the measured forces.
The friction during forming strongly depends on the adhesion process. The process was studied by
measuring the contact potential difference distribution of the tool surface after an injection-upsetting
stroke. The effect of the annealing temperature of materials and the forming speed on the amount of
adhesion was quantified by the measurements.
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