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Design of angular displacement measuring system for precision reducer

Lu Yaohuan, Qiu Zurong, You Yue, Xue Jie

(School of Precision Instruments and Opto-electronics Engineering, Tianjin University, Tianjin 300072, China)

Abstract: To realize precise measurement of input side and output side angular displacement of reducer, the angular displacement
measurement system of precision reducer is established. The mechanical structure of the system, angle measurement method, calibration
method and error compensation model based on nonlinear least square method are studied. Through the “vertical cylinder” structure and
the principle that the circular grating angle sensor is installed as close as possible to the reducer, the influence of the poor structural
stiffness and shaft deformation of the traditional tester on the angle measurement could be avoided. The angular displacement
measurement error of circular grating angle sensor is discretely calibrated by the combination of a photoelectric autocollimator and a
regular polyhedron with 24 facets. The error compensation method based on harmonic analysis is studied, and the angular coordinates are
compensated to further eliminate the error. Experimental results show that the measurement accuracy of angular displacement reaches
+7" by optimizing the structure design. After error compensation, the final measurement accuracy of the angular displacement reaches
+2" which meets the high precision requirements of the angular displacement measurement of the reducer. It also provides a reference
for other angle measurement systems.
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Fig. 1 Structure of the measurement system
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Fig.2  Output shaft deformation simulation diagram of

input side
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Fig.3  Input shaft deformation simulation diagram of output side
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Fig.4 Principle of angular calibration
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