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1 Abstract ]

End milling experiments are conducted to investigate characteristics of laser beam signals due to
tool fracture. The laser beam signals are obtained with adapt focusing of tool. Tool states are
identified with scanning electron microscopy and optical microscopy. It is demonstrated that the laser
beam signals provide reliable informations about the cutting processes and tool states. Moreover, tool
fracture can be detected successfully using coefficient of variation.
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Cutting force components in end milling
(Fy=principal cutting force, Fx=feed force,
Fz=vertical force)
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Tool deflection versus uncut chip
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and (c), (d) up milling.
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Fig. 4 Tool deflection versus principal cutting force,
cutting speed, and axial cutting depth in:(a),
(b} down milling, and (c¢), (d} up milling.
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Fig. 5 AE count per tooth versus tool deflection,
cutting speed, and axial cutting depth in:(a),
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