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A Study on the Dynamic Component of Cutting Force in Turning( [
— Recognition of Chip Flow by the Dynamic Cutting Force Component —

Eui-Sik, Chung , Suk, Namgung

ABSTRACT

The on-line detection of the chip flow is one of the most important technologies in com-
pletly automatic operation of machine tool, such as FMS and Unmanned Factories. This
problem has been studied by many researchers, however, it is not solved as yet.

For the recognition of chip flow in this study, the dynamic cutting force components
due to the chip breaking were measured by dynamometer of piezo-<lectric type, and the
frequency components of cutting force were also analyzed. From the measured results, the
effect of cutting conditions and tool geometry on the dynamic cutting force component and
chip formation were investigated in addition to the relationships between frequency of chip
breaking (fB) and side serrated crack (fC) of chip. As a result, the following conclusions were
obtained.

1) The chip formations have a large effect on the dynamic cutting force components. When
chip breaking takes place, the dynamic cutting force component greatly increases, and the
peridoic components appear, which correspond to maximum peak-frequency.

2) The crater wear of tool has a good effect on the chip control causing the chip to be formed
as upward-curl shape. In this case, the dynamic cutting force component greatly increases
also.

3) B and fC of chip are closely corelated, and fC of chips has a large effect on the change
of the situation of chip flow and dynamic cutting force component.

4) Under wide cutting conditions, the limit vatue (1.0 kgf) of dynamic cutting force com-
ponent exists between the broken and continuous chips. Accordingly, this value is suitable
for recognition of chip flow in ondine control of the cutting process.
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