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Simulation of surface profile using accelerometer in high speed end milling
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Abstract

To obtain precisc surface and high productivity,
high speed end milling has beed studied recently.
Though high speed end milling is explicitly
effective for precision  surface generation
geometrically, tool deflection, chatter vibration and
frequency characteristics of end milling system
deteriorate  the theoretical surface. In this study,
simulation algorithm and programming method are
suggested to simulate machined surface using
acceleration signal in high speed end milling. This
simulation is conducted by considering vibrational
effect of spindle system which was not considered
by other researchers. Between simulated results and

experiment results, good agreements were obtained.
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Fig. 1 Block diagram of simulation model
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Fig. 3 Experimental setup for measuring
acceleration signal
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Table 1 Cutting conditions
Spindle | Feed per | Radial | Axial ’ L
: i Cutting
revolution J tooth | depth depth | fluids
- om)_tmaviooth)| (mm) | (mm) |
| 0.1~ :
10000 | 005 ’> 10 | Dry
1 | 05 I 1
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Fig. 4 Surface profile using simulation
(Offset=3;m, Offset angle=65" )
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Fig. 5 Surface profile measured from experiment
(Radial depth = 0.1mm)
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Fig. 6 Surface profile measured from experiment
(Radial depth = 0.3mm)
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Fig. 7 FFT analysis of acceleration signal
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Fig. 8 Converted results of FFT Analysis
(Amplitude/Frequency2)
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Fig. 9 Converted results of FFT Analysis
(Radial depth=0.2mm)
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Fig. 10 Surface profile measured from experiment
(Radial depth = 0.2mm)
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Fig. 11 Surface profile using simulation
(Peak freavency : 889Hz)
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