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Abstract
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instrument for tool wear measurement.

The high speed machining center(HMC) has been widely applied to manufacture a die and machine elements product
in industrial field. Because the evaluation for HMC is not sufficiently performed, ineffective machining is occasionally
conducted in machining industry. In this study, the dynamic characteristics of newly developed machining center is evaluated
under running condition and the machinability is investigated experimentally. Also, the in-process measuring instrument
which can measure the tool wear on the machine were developed by using the CCD and exclusive jig and calibration
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Fig. 1 Experimental set-up for dynamic characteristics of
spindle system

Table 1 Specification of machining center

40,000rpm+ 50,000rpm+=

(=33 (3%

Mikron Hwacheon
Model

UCP710 HS-HMC
Max. rpm 42,000 50,000
Max. feed 32m/min 120m/min
Spindle power 14kW 14kW
Controller Heidenhain FANUC

Table 2 Specification of experiment instrument

Instrument Specification
Accelerometer B&K 4393
Oscilloscope 4Ch, Max Sampling : 400Mf
FFT analyzer B&K, Type 2034

Amplifier B&K 4Ch. Type 3022
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Fig. 2 Vibrational acceleration according to spindle speed
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Fig. § Cutting force according to spindle speed
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Fig. 6 Tool wear according to cutting length
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Table 4 Trends of flank wear shape according to cutting
length
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3m(0.06mm) 0.2m(0.09mm) | 0.2m(0.04mm)

6m(0.Imm) | 0.4m(0.14mm)

0.6m(0.16mm) | 24m(0.18mm)

R

26m(0.16mm)

0.8m(0.28mm) | 28m(0.21mm)

|
48m(0.3mm)
40,000rpm

30m(0.28mm) | 1mm(0.3mm)
10,000rpm 25,000rpm
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Fig. 7 The specimen model for machining precision
evaluation

Table 5 Cutting conditions

Workpiece Al6061

Tool 4 Flute $10 Flat Endmili

Spindle speed 20,000rpm
4,000mm/min(3H4}H)

Feed rate .
3,000mm/min(%4})

Radial depth of cut | 6.0mm(Z2h), 0.imm(%4})

Axial depth of cut |1.0mm(3}2h), 0.lmm(34h)
Cutting fluid

QOil mist
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Fig. 8 Photegraph of machined specimen
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Fig. 9 Measuring position of specimen for machining

precision evaluation
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Table 6 Measuring results of machined specimen

(&F}: mm)
A% (Z3A) | U=
@ 9y UE 10 (9.9946) -0.0054
@ U UE 10 (9.9956) -0.0044
@ $iRUs 10 (9.9924) -0.0076
@ 2= 180 (179.9813) | -0.0187
© E2% 180 (179.9797) |  -0.0203
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