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Measurement Technique of Cutting Temperatures Using
Implanted Thermocouples in Ball End-Milling
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Abstract

In this paper, the measurement technique of cutting temperatures of shear zone using implanted
thermocouples is proposed in ball end milling. K-type thermocouple implanted in the hole of
workpieces is directly cut in order to measure temperatures of the shear zone in cutting process.
Experiments are performed for a nickel based superalloy(Inconel 718) using a ball nose end mill. The
results show that the cutting temperature in shear zone is about 320 at the cutting speed of 90m/min
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Fig. 1 Experimental set-up
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Fig. 2 Cutting process of the thermocouple
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Table 1 Experimental conditions

Machining Parameters

45° inclined plane
Workpiece

Inconel 718

Cutting Tool ¢ 8, TiAIN, technicut

Operation Down milling

Cutter Orientation Horizontal downward

Cutting Speed .
90 m/min ( 5064rpm )

e
fr oot

( RPM )
Feed Rate 0.1 mm/tooth
Axial : 0.5mm
Depth of Cut
Pick feed : 2mm
Cutting Dry, .Wet(ZObar),'
. spray mist, 70bar high
Environment
pressure coolant
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Fig. 7 Cutting temperature according to the
cutting environment
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