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Abstract: From the perspective of stability, variable-pitch milling process
offers a mathematically very challenging task particularly due to the complex
nature of the ensuing regenerative chatter dynamics. It can be reduced to a
problem of stability assessment of a linear time-invariant systems (LTI) which
contains more than one independent delays. This mathematically notorious
problem can be solved by a recent paradigm, which is called the Cluster
Treatment of Characteristic Roots (CTCR). The paper suggests a process
optimization procedure based on the CTCR for a particular milling operation
with variable pitch cutters. The objective function entails two compromising
components: to maximize the metal removal rate while creating the best chatter
rejection ability. The end result is a new process planning tool to determine
both the cutter geometry and the operating conditions, which are: (i) the pitch
angle distribution on the milling cutter (i.e., the geometry of the variable pitch
cutter), and (ii) the optimum cutting conditions (i.e., the axial depth of cut and
the spindle speeds). The paper also contains an example case study.

Keywords: High speed machining, Optimization, Stability, Regenerative
Chatter, Delayed Differential Equation (DDE), Cluster Treatment of
Characteristic Roots (CTCR), Variable-pitch milling process.

Reference to this paper should be made as follows: Fazelinia, H., Olgac, N.
(xxxx) ‘New Perspective on the Stability and Optimization of Variable Pitch
Milling Process’, Int. J. Materials and Product Technology, Vol. X, No. Y,
pp.000-000..

Biographical notes: Hassan Fazelinia was born in Tehran, Iran, in 1978. He
received B.S. and M.S. degrees in Mechanical Engineering from Sharif
University of Technology, Tehran, Iran, in 2001 and 2003, respectively. In
2005, he joined the Advanced Laboratory for Automation, Robotics and
Manufacturing (ALARM Lab) at the University of Connecticut for his doctoral
studies. His research interests include control systems theory, optimization, and
stability analysis of time-delayed systems.

Nejat Olgac, Dr. Eng. Sci. Columbia Univ 1976, M.Sc. Technical Univ. of
Istanbul, Turkey 1972, both in Mechanical Engineering. He is a professor with
the Mechanical Engineering Department of the University of Connecticut and
the Director of Advanced Laboratory for Automation, Robotics and
Manufacturing (ALARM). Dr . Olgac holds three patents (1995-96-99) on the
Delayed Resonator active vibration suppression technique. Dr. Olgac was
Visiting Professor at INRIA (Sophia Antipolis, France, 1988-89),SEW
Eurodrive Fellow - Guest Professor at Technical Univ. of Munich, (Germany,
1995-96), and Visiting Professor at Harvard University (2002-03). He served as
an associate editor for the ASME Trans. of Dynamic Systems, Measurement

Copyright © 200x Inderscience Enterprises Ltd.





