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Tool Fracture Detection in Milling Process (1)
- Part 1: Development of Tool Fracture Index -

Gi D. Kim*, Young T. Oh**, Chong N. Chu***

ABSTRACT

In order to increase productivity through unmanned machining in CNC milling process, in-process tool
fracture detection is required. In this paper, a new algorithm for tool fracture detection using cutting load
variations was developed. For this purpose, developed were tool condition vector which is dimensionless
indicator of cutting load and tool fracture index (TFI)} which represents magnitude of tool fracture. Through
cutting force simulation, tool fracture index was shown to be independent of tool run-outs and cutting con-
dition variations. Using tool fracture index, the ratio of the tool fracture to feed per tooth could be indenti-

fied.

Key Words : Tool fracture detection (Z7 3¢ A%). Tool condition vector (F7 48] ¥El), Tool fracture index
(FF 3¢ A4), Runrouts (B-01%), Cutting condition variation (24} 221 ¥3}), Feed per tooth (2% 0)%)
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Fig. 1 Peak to valley cutting load (3 teeth)
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Fig.2 Cutting load variations due to signal noise
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Table 1 Modification of the components of TFI (Successive

teeth fracture)
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‘T 4218 . PVag LA | PV [i+2][4 . PVA!‘[I"}‘I][t]
¢ PV[:][t] VPV L 2UA | PV i+ 101" PV [i+204]
T PV (420 | PVay [i+314]
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If (D),D),(III) are not true

TFI =T *T, *T, *T, + T, (22)
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Fig. 3 Tool and workpiece shape in face milling™
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Fig. 4 Cutting force and TFI variations (Simulation)
(3 teeth, 0.56 mm/tooth, DOC = 2 mm, 0.42 mm fractured )
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Fig. 5 Cutting force and TFI variations (Simulation)
( 6 teeth, 0.44 mm/tooth, DOC = 3 mm, 0.122 mm fractured )
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Fig. 6 Cutting force and TFI variations in case of succesive
teeth fracture (Simulation)
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