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Abstract

Machine tool chatter is the self-excited vibration generated by chip thickness variation and severely

degrades the quality of machined surface. The incidence of chatter is greatly affected by the dynamic

characteristics of machine tool structure. Therefore, the cutting dynamics in the parallel machine tool is to be

carefully studied considering the dynamic characteristics of parallel mechanism. In this paper, the vibration

model of parallel machine tool is derived, in which the legs of the parallel mechanism are considered as

spring-damper systems. The chatter stability charts for various machining parameters are examined with the

example of the cubic parallel mechanism that is specially designed for machine tool use.
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Fig. 1 Vibration model of a parallel mechanism.
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Fig. 2 Extended stability chart.

- Oapliol G 300 RPM

Bt el of-Eut [

1) 100 1_5 r.1 43
Tool path sngls (dea

28 Ay 60

Fig. 3 Depth of cut at 3000RPM for circular path.

-205-



(2) ). Trusty, J. Ziegret, and S. Ridgeway, 1999, “Fundamental
Comparison of the Use of Serial and Parallel Kinematics for
Machines Tools,” Annals of CIRP., Vol. 48, pp. 351-358.

(3) E. F Ficher, 1986, “A Stewart Platform-Based
Manipulator : General Theory and Practical Construction,”
Int. J. Robotics Research, Vol. 5, No. 2, pp. 157-182.

(4) C. Gosselin, 1990, “Stiffness Mapping for Parallel
Manipulators,” IEEE Transactions on Robotics and
Automation, Vol. 6, No. 3, pp. 377-382.

(5) S. A. Tobias, 1965, “Machine Tool Vibration,” John Wiley,
New York.

(6) S. Smith, and J. Tlusty, 1991, “An Overview of Modeling
and Simulation of the Milling Process,” Journal of
Engineering for Industry, Vol. 113, pp. 169-175.

(7) E. Budak, and Y. Altintas, 1998, “Analytical Prediction of
Chatter Stability in Milling-Part I: General Formulation,”
Journal of Dynamic Systems, Measurement, and Control, Vol.
120, pp. 22-30.

®) AT, FAY, 1999, “4W Wds| 7ol Foary
A% #4) FRAB I 99 % FAGsdI=
3, pp. 275~278.

-206-



