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Abstract

High-speed machining is one of the most effective
technologies to improve productivity. Because of the
high speed and high feedrate, high-speed machining
can give great advantages for the machining of dies
To high-speed
machining, evaluation of high speed machinability

and molds. perform  efficient
must be studied preferentially and it can be identified
by investigation of cutting force. To measure cutting
force in high-speed machining, dynamometer has to
have high natural frequency.

In this paper, The dynamometer which has high
natural frequency used to measure the cutting force
in various cutting conditions.

High-speed machining characteristics are evaluated
by the cutting force, FFT analysis of the cutting
force and chip formation.
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Fig. 1 High-speed machine

"Table 1 The specifications of high-speed machine

Max. Spindle Speed 60,000 RPM

Max. Feed Rate 15,000 mm/min

Controller PC-NC(Win2000), PMAC

Table 2 The details of workpiece Al-7075

Composition
Zn Mg Si Cr Cu Al
5.5% 2.5% 03% | 0.2% | 1.5% ([remainder
Mechanical properties
Tensile strength, Ultimate 220 MPa
Tensile strength, Yield 95 MPa
Elongation, break 17 %
Modulus of elasticity 72 GPa
Poissons ratio. 0.33
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Fig. 2 Experimental Set-up

Fig. 3 Workpiece
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Table 3 Cutting Conditions

Cutting Feed Depth of | Width of
Speed Rate Cut Cut
(m/min) {mm/min) (mm) (mm)
376.8 3,000

565.2

6,000 0.6 48

753.6

942 9,000
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Fig. 6 Cutting Force Signal and FFT analysis
According to Feed Rate
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(c) 9,000 mm/min
Fig. 7 Variation of Chip Formation
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