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ABSTRACT

The mold industry is competitive, and mold should be processed under optimal conditions for efficient processing.
However, the cutting conditions of the ball-end mill, which are a major factor in mold processing, are mostly set
empirically, and considerable research is required for increasing the tool life and processing accuracy. In this study,
a tool dynamometer and an eddy current sensor were used along with NI-DAQ, a data acquisition device, to obtain
characteristic values of the cutting force and tool deformation during the ball end-mill machining of inclined surfaces
at a machining center. The cutting force and tool deformation were measured in an experiment. It was found that
the tool received the greatest cutting force at the end of the machining process, and the deformation of the tool
increased rapidly. Furthermore, the cutting force tended to increase with the angle and number of rotations. The
deformation increased rapidly during the machining of a 45° inclined surface.
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(a) Cutting force of X-axis

(b) Cutting force of Y-axis

(c) Cutting force of Z-axis
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Fig. 6 Measured cutting forces and tool deflection
for 15 ° inclined surface (s2000, 100, depth
0.5)
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