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Metrology and calibration of GSSMP rotation accuracy

An Qichang'?, Zhang Jingxu', Yang Fei', Zhao Hongchao'

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to better realize the pointing function of GSSMP, the rotation accuracy of GSSMP
needs to be measured and calibrated, the rotation encoder was calibrated with the laser tracker, and the
angle measurement was completed with the laser tracker. First of all, based on the principle of angle
measurement, the contact measurement and non-contact measurement methods of single point calibration
precision and error of measurement were 23.7"” and 0.71". It was proved by formula derivation that four
Sphere Mounted retro-Reflectors (SMRs) can eliminate the harmonics of all orders other than the multiple

harmonics of 6 improving the measurement accuracy. Finally, the angular measurement error of two
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different arrangement methods of four SMRs was compared, and the uniform distribution error was 11.5",

the non-uniform distribution error was 9.04”, and the measurement error of a single angular reflector was

23.7" . By measuring the rotation precision of the telescope’ s azimuth axis with laser tracker, the

correctness of the theory and the feasibility of the method were verified. The research were of great

significance to the further completion of the work of the 30 m telescope.
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1 GSSM GSSMP ,SMR ,
Tab.1 GSSM slewing requirement , GSSMP
Largest slew angle Maximum slew © ’
Slewing condition %) and settle time/s s GSSMP §1
Rotation Tilt Rotation Tilt &, s
Targets without changi GSSM ,T\~T. B\~
arge sir\l)\;m(r)rlllenctzs anging 16 13 60 60 o 1~ 1y » D1
B3 o 2 o
Ins ith
nqtmment without 42 16 150 60
changing platform
Instrument on different .
236 16 270 60
platform
2 o

2

Tab.2 Small angle motion requirement

Small 1 Small 1
ma an-g ¢ Small angle error Small angle ma angbe
for rotation . . , o error for tilt
for rotation/(") for tilt/(") "
@ 2 GSSM

/(//)
0.5 0.38 0.2 0.35 Fig.2 Motion range of the GSSM rotation axis
27.5 0.38 14.1 0.35
165.1 0.75 84.6 0.70 2
GSSMP , GSSM
o ,GSSMP GSSM : ’
) SMR o
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Fig.1 GSSMP rotation axis and its coordinate system
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Fig.4 Series of laser tracker random error correlation coefficient
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N 7
SMR i Fig.7 Accuracy of laser tracker small angle metrology
) i 3 GSSMP
° Tab.3 GSSMP rotation calibration error estimation
Error source Estimated Measured
Laser tracker random error - 5 pm
Interface repeatable error 5 pm -
Laser tracker system error 10 pm -
Interface location error 20 pwm -
Total 23.0 pm
5 In arc second 23.0 pm/0.2 m=23.0"
Fig.5 Single point angle measurement error for laser tracker
Measured 23.7"
o , 0.71",
6 [12-13]
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SMR , 6
6 o] b
6 b b
Fig.6 Accuracy of laser tracker single point angle metrology o
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Fig.8 Testing equipment of GSSMP rotation axis accuracy
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Fig.9 Experimental data of the GSSMP rotation axis accuracy
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Fig.10 Error curve of rotation axis by different mount of SMR
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Fig.11 Look up table of the GSSMP rotation axis accuracy
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