CRVET PR 2/ M Fx % W Vol. 44 No. 4
2023 4F 4 H Chinese Journal of Scientific Instrument Apr. 2023

DOLI: 10. 19650/]j. cnki. ¢jsi. J2210767

ETHEEHTHRNESSERESBSIMENE

L' R R # R & B O
(1. EHRE TR TR B 3100185 2. Wiyl EREMgEr Bl 310019;
3. EFREBFEMRBE bt 100029)

W OE N TERREEE S0 RSB ERE R, 7R SCER X6 T AR e (1 5 5 43 B TR 224 B S AME T T SR 5T
FE TR B8 L AR B SEINAG 5 43 BE IR 2243 B I BERD b BT e 2 4 B IR 2 A I A =2 IR] ) R SR 1 AR 8 L AR
HP A 338 PR RO S5, e U LIS RSk 2 20 A R i) B 5 0 R 2 5 0 vk Pe) S R, DAk T USRSk A s T B T 4 AR TR 51 F
BT 1 S 2 B 1 [R]85 AR B, SR FH AR B e 2 B 1380 1% 58 IS iR 25 PRSI 3R . B S T R AT IR 22
I3 B8 S AMERCR IS UESL G, 5L 3025 R I SR PR AT B A SO ECR AR 5 3E T 40 BE R 25 43 B T AMEE 5 7% 5 1 40 B iR 22 VR Pl
57. 58"k/NE 3. 36" #MEJF I G I REY RIS E R 0.9"(k=2)

KB IR R AR 1R 2550 8 138 BRI AL ; CORDIC ; 1R 25 4 M

hESHES . TH7 MEARIREE: A EXRREFRISERT: 460.40

Separation and compensation method for indexing error of rotary
table based on Fourier transformation
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Abstract: To ensure and improve the field measurement accuracy of the rotary table angular measurement system, a research on the
separation and compensation method of rotary table indexing error based on Fourier transformation is proposed. Based on the proof of
principle of Fourier transformation to separate the indexing error of the rotary table, the function model between indexing error of the
rotary table and the measurement value of the reading head is formulated. According to the nature of transfer function in Fourier
transformation, the relationship between the installation angle interval of the double reading head and the harmonic order of the
measurement error is highlighted. The arrangement of the double reading head is optimized. The measurement value of multiple reading
heads is realized on the field programmable gate array (FPGA) circuit platform. The simultaneous acquisition of the measured values of
multiple reading heads is realized in the FPGA circuit platform, and the harmonic error function is calculated in real time by using the
coordinate rotation digital computer. The experimental results show that the indexing error can be separated and compensated by using
the optimized double reading head signals, the peak value of indexing error of rotary table is reduced from 57.58" to 3.36", and the
expanded measurement uncertainty of angle measuring system of compensated rotary table is 0. 9"(k=2).
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Diagram of the multiple-heads installation
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Fig.2  Normalized transfer function amplitude (o, =c,—c,)
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Table 3 Separation effect of different angle intervals
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