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Error Analysis on Measurement of Photoelectrical Encoder
Corner Precision

Zhang Guilin Jiang Tao Li Min
(College of Mechanical and Electric Engineering, Changchun University of Science and Technology

Changchun , Jilin 130022, China)

Abstract According to the detection accuracy of the high precision photoelectric encoder corner , a photoelectrical
encoder corner precision measurement method based on dual-frequency laser interferometer is proposed. This device
is driven by stepping motor. Through the reduction mechanism, the inspection encoder and the angle reference can
be rotated. By using the Renishaw dual-frequency laser interferometer as the angle benchmark testing instruments
and Renishaw RX10 rotors calibration module as large angle rotation reference, precision of 1. 36" is obtained.
Traditional manual device and the proposed device in a 21 bit absolute encoder are used respectively for precision
testing. The results show that the device is feasible, and that the test efficiency and precision are higher than those
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of the traditional detection device.
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5: interference mirror

6: optical vibration isolation platform

7: XL-80 laser 8: platform’s rotating spindle
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10: industrial computer 11: clamping device
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Fig. 1 Experimental setup for encoder precision

detection system
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Table 1 Data of system detecting experiment
Detecting Detecting Detecting Detecting
Error /(") Error /(") Error /(") Error /(")
data /() data /(%) data /(%) data /(°)
14.9913 —2.3 104. 9958 —1.3 195. 0001 1.2 285. 0006 3.2
29.9937 —1.3 120. 0017 4.6 210. 0002 0.8 299. 9950 —0.9
45.0035 3.2 135. 0015 2.1 225.0018 —4.1 315. 0006 —4.1
59.9903 —1.7 150. 0008 —2.6 239. 9940 0.3 329. 9955 0
74.9956 2.4 164. 9993 1.5 255. 0008 —1.6 344.9957 —1.3
89.9952 1.8 180. 0001 —2.2 270. 0009 —2.6 359. 9955 0
# 2 ARG R 5L B AR
Table 2 Data of traditional detecting experiment
Detecting Detecting Detecting Detecting
Error /(") Error /(") Error /(") Error /(")

data /(%) data /(%) data /(%) data /()

14.98 —3.46 104. 99 —1.73 195. 06 1. 26 285.01 3.05

29.96 —1.32 120. 01 5.28 210. 02 0.92 299. 95 —1.07

45.00 2. 36 135.02 1.91 225.01 —4.21 315. 00 —4.27

59. 97 —1.86 150. 04 —3.92 239.99 0.27 329.97 0.02

74.95 2.54 164. 93 1.12 255.07 —1.73 344.93 —1.45

89.97 2.42 180. 00 —2.44 270. 02 —2.85 359.99 0
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Fig. 6 Error curves
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