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Fig. 1. Measuring devices for f-angle of a double-tilting holder using the laser
beam. (a) The laser beam reflected on a mirror enters the detector on a rotary
stage. (b) Improved ball bearing and a linear encoder are added to reduce the

measuring time with a higher reliability of data.
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Fig. 2. Deviation distribution of 2

-angle error Fig. 3. The difference of pB-angles
measured by the double-tilting
holder and the measuring device

designed in this study.
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