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High Accuracy Contouring Control by Quadrant Glitch Compensation
for a Feed Drive System Using Eight Grooved Linear Ball Bearing System

Tomofumi OHASHI, Hitoshi SHIBATA, Shigeru FUTAMI and Ryuta SATO

This paper describes the results of nano-order accuracy contouring control by quadrant glitch compensation for a feed drive
system with eight grooved linear ball guide. Three kinds of compensation methods are applied and compared in this study.
Those are; 1) repetitive control technique, 2) disturbance observer, and 3) combination of the both. As the results of experiment,
the first method decreases the height of quadrant glitch to 0.5 nm by 5 times repetitive compensations. The second method
also decrease the height of quadrant glitches to 2 nm, and the third method also can decrease the height to 0.5 nm with
repetitive compensation at first time. It is confirmed that the nano-order contouring accuracy can be achieved by combination
of the eight grooved linear ball guide and quadrant glitch compensations.

Key words : feed drive system, linear ball guide, quadrant glitch, circular motion, disturbance observer, repetitive control
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Fig. 2 Block diagram of the control system
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Fig.3 Displacement and deviation during sinusoidal motion
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(a) Occurred positional deviation by micro-sinusoidal motion
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Fig.4 Repeatability of positional deviation during sinusoidal motion
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Fig.5 Experimental results of the offline compensation
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Fig. 6 Experimental result with 3 times repetitions
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Fig. 7 Periodical deviation due to sine table resolution for vector control
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Fig.12 Experimental result with combination of both compensations
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Fig.13 Relationships between the repetitive number of the offline compen-
sation and deviations in case of apply both compensations
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Fig.15 Positional deviations around the offline compensation signal
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