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Development of a Three Dimensional Scanning
Touch Probe
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This study develops a three dimensional scanning touch probe. In the mechanism, the Z-axis system achieves its
vertical movement by taking advantage of the characteristics of leaf springs. For the design of the XY-axis system,
the length, width and thickness of a micro beam and the relevant size of a spring are designed to meet specific
contact force. A live center is installed in the center of the structure to inhibit the Z-axis displacement error, so as
to achieve the characteristics of three degrees of freedom. In the optical path design, a laser diode, a single-axis
PSD (Position Sensor Detector) and a two-axis PSD are adopted as sensing components, then will be able to obtain
the size and profile of the workpiece. Based on the validation of experiments, the measuring ranges in the X, ¥ and
Z-axis of the scanning touch probe are £1 mm X +1 mm X 1 mm and an uncertainty of 0.7 um, while the probe
contact force in the X, Y and Z-axis are about 0.26 N/mm, 0.26 N/mm, 0.4 N/mm, respectively.
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