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Monitoring of End—mill Process with a Wireless Multifunctional Tool Holder System
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We developed a wireless multifunctional tool holder system equipped with a thermocouple in the end

mill to monitor the tool internal temperature. We compared the temperature measured by high performance
infrared thermographic imagery with that measured by a wireless tool holder system when end milling
the stainless steel under dry coolant conditions. We confirmed that the tool internal temperature
measured by the wireless tool holder agrees with one calculated by FEM model based on infrared

thermographic imagery. As a result, we demonstrated that the developed method with a wireless system
is effective to estimate the tool temperature in end-milling processes.
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Fig.1 Setup for monitoring end-mill process
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Fig.2 Wireless multifunctional measurement tool holder system
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Workpiece: JIS SUS310S
Cutting tool: OSG WXL-2D-DE
D =10 mm, 2 flute
Machining conditions:
V. = 27 m/min, f, = 0.05 mm/tooth,
Ad =12 mm, Rd = 0.6 mm, dry air

Fig.3 Infrared imagery of end-mill process
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Fig.4 Consecutive infrared images
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Fig.5 Tool edge temperature variations for one cycle
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Fig.6 Surface temperature distribution of principal axis
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Workpiece: JIS SUS310S
Cutting tool: OSG WXL-2D-DE
D =10 mm, 2 flute
Machining conditions:
V. =27 m/min, f, = 0.05 mm/tooth,
Ad =12 mm, Rd = 0.6 mm, dry air
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Air pressure :0.8MPa
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Fig.7 Measurement result of the internal temperature at a
plurality of measurement points
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Fig.8 Relations with tool internal temperature and wind velocity
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Fig. 9 Relations with distance from the tip part of the nozzle and
wind velocity
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Fig. 10 FEM analysis result of temperature by axial
symmetry model
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