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Behavior analysis of circular sawing process by vibration and noise measurement
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Abstract: The objective of this study was to determine the relationship between processing accuracy and cutting conditions of
circular sawing machine. The relationship between surface roughness, cut bending, and cutting conditions was analyzed, and
the vibration acceleration and sound pressure level during cutting was measured. The experimental results show that there was
a moderate correlation between vibration acceleration and cut bending. The results of FFT analysis of vibration acceleration

and noise suggest that the vibration frequency is predictable by measurement of sound pressure level.
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Figure 1. Experimental system

Table 1. Cutting conditions

Feed per tooth | Circular saw spindle | Circumferential
Fr (mm/tooth) | speed S (min™) velocity Cr (m/min)
50 448
75 67.2
100 89.5
0.03
125 111.9
0.05
150 134.3
175 156.7
200 179.1
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Figure 2. Relationship between circular saw spindle speed
and RMS vibration acceleration (Fr = 0.05 mm/tooth)
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Figure 3. Relationship between circular saw spindle speed
and RMS vibration acceleration, cut bending (Fr = 0.05
mm/tooth)
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Figure 4. Relationship between X axis RMS vibration
acceleration and cut bending (Fr = 0.03 and 0.05 mm/tooth,
r=0.63)
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Figure 5. Comparison results of FFT analysis of X axis
vibration acceleration and sound pressure level (S = 150
min’, Fr = 0.05 mm/tooth)
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