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A Study on the Chatter Vibration of Two Degree of Freedom Systems
Jeong-Suk Kim*, Myeong-Chang Kang**, Byeong—Ryoung Kim**

ABSTRACT

Three dimensional cutting is considered as an equivalent orthogonal cutting through the plane
containing both the cutting velocity vector and the chip flow velocity vector in dynamic cutting
process, An analytical expression of dynamic cutting force is obtained from the cutting
parameters determined by the static cutting. Particular attention is paid to the energy supplied
to the vibratory system of cutting tool with two degree of freedom. In this approach, the
phase lag of the horizontal vibration of the tool behind the vertical vibration and the direction
angle of the fluctuating cutting force is considered in point of stability limits. Chatter vibration
can be effectively suppressed by relatively increasing the spring constant and the damping
coefficient of the cutting system in the vertical cuiting force direction. A good agreement
is found between the stability lmits predicted by theoretical value and experimental results.

Key Words : Chatter Vibration (}&]21%), Three-Dimensional Cutting (339 &4)), Lumped Parameter
System (8% #%A), Exciting Energy (7} oui=]), Critical Width of Cut(gH RAZ)
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Fig.1 The relation of cutting forces and tool
angles in three-dimensional cutting
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Fig.2 Cutting forces of static and dynamic
cutting for equivalent orthogonal cutting
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