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Study on Modeling and Performance of a Fast Tool Servo System
Driven by Voice Coil Motor

DAI Y+ fan, DUAN Wet ran, WANG Gu+lin, YANG Fan
( College of Medhatronics Engineering and Automation, National Univ. of Defense Techmobgy, Changsha 410073, China)

Abstract: The application scopes of complex shape and structure units are becoming much wider. The problem is that these units
are both complex n shapes and micwo in stiuctures. In order to mach complex form paits with high efficiency, the characteristics of fast
tool servo process were analyzed in this paper, and a fast tool sewvo (FTS) system was developed, driven by voice coil motor. The
characteristics of dynamics and electomagnetics were thoroughly analyzed, the transfer function model of FTS sysem was founded, and
the conirol method was designed. On the basis of the above work, the performance of FT'S system was tested. The result shows that the
FTS system works with high resolution, good locating accuracy and high response, and it can act as fast feeding device of tool infast tool
Servo process.
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/ Fig. 1 The sketch map of fast tool servo process
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Fig.2 The Structure of FTS sysem
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Fig. 4 The structure of velocity feedback Fig.5 The structure of both velocity and position feedback
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Tab.1 The movement error of FT'S sysem
(mm) - 0.5 -0.3 -0.1 0.1 0.3 0.5
- 0.656 0.417 0.110 - 0.575 0. 421 -0.374
0. 360 - 0.130 0.056 - 0. 051 - 0.387 0.304
" 0. 465 - 0.104 0.454 0. 965 -0.204 0.539
(Hm) -0.213 0.052 0.897 0.902 0. 369 -0.295
0. 282 - 0.469 -0.213 - 1.239 0.916 0.174
- 0.239 0.235 - 1.305 - 0. 002 -1.116 -0.347
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Fig. 6 The movement resolution of FT'S system Fig.7 The result of response testing
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