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Determination of the Cutting Condition in High Speed-Machining

Considering the Machining Efficiency
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Abstract
Due to the high feed rate, high speed machining (HSM) provide a great potential of rationalization for the
machining Dies and Moulds. But determination of cutting condition is very difficult, because cutting mechanism of
high speed machining is very complicated, especially using bail end-miil.

This paper gives a report on selection of the optimal cutting condition to improve the machining efficiency,
And optimal machining condition is determined through the cutting force, FFT analysis of cutting force and

surface roughness according to the cutting condition. Based on this experiment result,

machining characteristics are evaluated.
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Fig. 1 Experimental Set-up
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Table 1 Cutting Condition

Spindie Feed Feed per A)qal Pick
Revolution] Rate | Revolution €l Feed
(mm)  |[(mmymin)| (memvrev) * (mm)
(mm)
2800 0.350
3000 03%
3500 0438
Type 1 8000 4000 0500 04 02
4500 0563
5000 065
04 02
Type 21 8000 4000 0500 06 05
08 08
Type 3| 8000 4000 0.500 06 05
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Fig. 2 Cutting Force signal and FFT Analysis
according to Feed Rate
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Fig. 3 Characteristics of Cutting Force according
to Feed Rate
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Fig. 4 Characteristics of Surface Roughness
according to Feed Rate
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Fig. 5 Lissajous’ figure of Cutting Force (X-Y)
and FFT analysis according to the Pick Feed
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Fig. 6 Characteristics of Surface Roughness
according to Pick Feed
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7 Lissajous’ figure of Cutting Force (X-Z)
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Fig. 8 Characteristics of Cutting Force
according to Tool Wear
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(a) Shape of Tool Wear (b) Machined Surface
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Fig. 10 Characteristics of Tool Wear, Machined
Surface and Lissajous’ figure
When Tool Wear is 0.008mm
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Fig. 11 Characteristics of Tool Wear, Machined
Surface and Lissajous’ figure
When Tool Wear is 0.297mm
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