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Application of QFT to high speed linear motor direct-drive

table positioning control system

MENG Xiang-zhong ', LIU Zuo-zong >
(1. Department of Computer Science & Engineering, Tongji University, Shanghai 200092, China;
2. Automation College, Qingdao University of Science and Technology, Qingdao Shandong 266042, China)

Abstract; This paper investigates the application of quantitative feedback theory ( QFT) to high speed linear motor
direct-drive X-¥ table positioning system. The system consists of a cascade feedback control structure plus an auto-tuning
feedfoward compensator. The robust high-order QFT controller, based on the measured frequency responses on 8
different mass-produced machines in the same batch, is specially designed to reduce resonance uncertainties. This
controller also has the advantage in attenuating the external disturbances and noises in the sensor when the machines are
operated at high acceleration. Implementation results of profile motion with a maximum acceleration of 6.8 g (1g =

9.81 m/s) are carried out on mass-produced machines to confirm the effectiveness of the control strategy.
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Fig. 1 LMDD X-Y table positioning mechanism
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Fig. 2 Block diagram of control system
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Fig. 3 Measured velocity frequency response
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Fig. 4 Block diagram of velocity closed loop
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Fig. 5 Nominal plant
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Fig. 6(a) QFT velocity controller design
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5 $IT4 R (Implementation results)
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Fig. 8 Implementation results of profile motion
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