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Resolution of the Tool Force Vector in Turning

Yoshiro SAKAI, Toyomitsu WATANO and Kitao OKUSA

Abstract

Chip control is one of the major problems in turning operation. The tool force as a vector includes
much information about the direction of chip flow and the condition of chip formation. From the above
point of view, the behavior of the tool force is discussed. It is found that the nonlinearity in the
increase of the tool force with feed is mainly due to the cutting action at the corner and that the
power spectrum of the fluctuation in the tool force reproduces well the chip breaking condition in
operation. An equation is also proposed which governs the behavior of the tool force.
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Fig.2 Behavior of tool force with feed
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Fig.3 Behavior of tool force with feed
(cutting at the straight edge alone)
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Fig.4 Ordinary and more convenient reference
systems
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Fig.5 Behavior of tool force vector in the
(Fz, F) plane
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Fig.6 Behavior of tool force vector in the
(Fa, Fl) plane
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Fig.7 7 (f) versus feed
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Fig.8 Typical patterns of the power spectral densities of the fluctuation in feed force
Fig.8 (a) In case of continuous chip (d=2mm, f=0,275mm)
Fig.8 (b) In case of effective chip breakage (d=2mm, f=0.45mm)
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Fig.9 Coincidence between peak locations in

spectral densities and mean chip breakage cycles
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Fig.10 Coincidence of A(f)’s
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