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Fabrication of Silicon Angle Standard and
Calibration of Rotary Encoder Using Silicon Angle Standard
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Abstract

Higly pure silicon crystals with an almost perfect lattice structure constitute a powerful metrological tool.
The streographic standard projection for the (111) orientation of diamond structure found by the Laue method
shows angles between net planes of 60° . This value is known to be certain to some 1078 rad. We have
made a six—faced silicon polygon, and the (220) lattice planes of the polygon act as a reference angular
standard, The information of angles between lattice planes could be taken by the x—ray diffraction. The
angle of the rotary encoder have been calibrated using the silicon angle standard. The X—ray optics was
double crystal arrangement.
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Fig. 2. Setup for calibration of an angle gage block.
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indexing table

Fig. 1. Setup for calibration of a rotary encoder
using an indexing table. ‘
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Fig. 3. Alignment of the (220) lattice plane and the

crystal surface.
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Fig. 4. Experimental setup for rotary encoder angle
measurement using silicon polygon,
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Fig. 5 Accuracy of rotary encoder measured by
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