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Abstract: In order to improve the accuracy of the 2RPU/UPR+ RP over-constrained hybrid robot in
practical application and meet the requirements of production practice, the error compensation re-
search of the robot was carried out. Firstly, the motion principle of the over-constrained hybrid robot
was introduced. Then, the geometric error sources that affect the end precision of the hybrid robot
were analyzed, and the zero calibration and full calibration method for improving the accuracy of the
hybrid robot were introduced. The hybrid robot was divided into the parallel mechanism and the swing

head with single-degree-of-freedom. Theoretical research on zero calibration and full calibration were
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conducted on these two parts respectively. Then the calibration experiment system was built up based

on the laser tracker, and true values of error parameters were obtained by using algorithm after cali-

bration, which were compensated to the kinematics algorithm. The result, indicates that the proposed

full calibration and zero calibration method can effectively improve the positioning accuracy of the hy-

brid robot.

Key words: hybrid robot; error compensation; full calibration; zero calibration
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Fig.1 Schematic diagram of the hybrid robot
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Tab.1 Theoretical value of error parameters ~ (mm)
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Fig. 8 Laser tracking accuracy measurement system
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Fig. 9 Schematic diagram of measurement route
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Tab. 8 Measurement parameter settings for each axis

) 2 il MWEAT#/mm REME/mm ZEE/mm BE/mm RS WERER R
X 202 —100 100 20 11 pAq| 5
Y 502 0 500 100 6 pAq| 5
Z it 102 —50 50 10 11 pAq | 5
x99 XHEMBE K10 ZHEMBE
Tab. 9 X-axis positioning accuracy Tab. 10 Z-axis positioning accuracy
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