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Monitoring of tool conditions

in high—-speed machining of die material
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Abstract
The high efficiency and accuracy in machining the die material can be abtained in high speed machining,

so it is necessary to analyze the mechanism of high speed cutting process : cutting force, flank wear.

The tool dynomometer with high natural frequency is newly developed. With this device, the mechanism

of high speed cutting process is investigated according to spindle speed and feedrate.
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Fig. 1 Schematic diagram of tool dynamometer
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Fig 2 Experimental set up for FFT analysis
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Table 1 Experimental Cutting Conditions

Edge | RPM Feed Feed/tooth | Axial | Radial
g (mm/min) | (mm/tooth) | depth | depth
2,000 200
10,000 2000
0. 1 R
4 16,000 3900 05 Omm | 0.lmm
18,000 3600
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(c) X-force in 18,000rpm (d) Y-force in 18,000rpm

Fig. 3 Force characteristics in cutting of S20C
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Fig. 4 Experimental set-up
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Fig. 5 Cutting force variation according
to spindle speed
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Fig. 6 Cutting force variation according
to Feed
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Table 2 Variation of spindle speed in cutting condition

Feed Feed/tooth Axial Radial

RPM
(mm/min) | (mm/tooth) | Depth Depth

10,000 2000

14,000 2800 0.05

10 mm | 0.1 mm

16,000 3200
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Table 3 Variation of feed in cutting condition

RPM Feed Feed/tooth Axial Radial
mm/tooth depth depth
2000 0.05
10,000 2800 0.07 10mm 0.0lmm
3600 0.09
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Fig. 7 The characteristics of Wear and Force
according to spindle speed
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Fig. 8 The characteristics of Wear and Force
according to feedrate
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