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A Detection and Stabilization Method for CNC Tool Vibration

using Acoustic Sensor
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Abstract Recently, there is an increasing need for highly precise processing with the rapid
development of precision machinery, electrical and electronics, and semiconductor industries.
Cutting machine control relies on the operator's sense and experience in tradition, but it has
been greatly enhanced by the adoption of CNC(Computerized Numeric Controller). In addition,
cutting dynamics technology has been paid attention to reflect the operating state of machine
in real time. This paper presents a method to detect and stabilize tool vibration by attaching
an acoustic sensor to a CNC machine. The sensed acoustic data is synchronized with the tool
position and the abnormal vibration frequency is separated from the collected acoustic
frequency, then analyzed to detect the tool vibration. Also the reliability the tool vibration
detection and stabilization is improved by applying the cutting dynamic method. The proposed
method is analyzed and evaluated in terms of the surface roughness.
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Fig. 1. A Development Process of CNC Machine
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Fig. 2. A Spindle Tool with built-in Sensors
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Fig. 3. Variance of Artifact’s Thickness with Varying the
Cutting Edge
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Fig. 4. Tool Vibration Detection with Cutting Sound
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Fig. 5. Fow Chart of Tool Vibration Detection and Stabilization
Procedure
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Fig. 6. The System Configuration
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Az 35 58dB+ K N, w; hz 22371 5=(RPM)
Z21 FH) 3.5mm 3-pole stereo 1 9 4175 125.250
2 2 4,175 62,625
T 2. AHIC|E CHIOIA ALRF 3 2 4,175 41,750
Table 1. Embedded Device Specification
7 S I R 6263
s | Broadcom  BCM2387,  1.2GHz 2 175 5,
Quad-Core ARM Cortex-A53 22 2 4,175 5,693

| 5.2 1GB LPDDR2

4 x USB, 1 x 10/100 Ethernet
40pin extended GPIO

pak! DC 5V/2.5A
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after Tool Vibration Stabilization
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