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Abstract

Aiming at the monitoring of weak damage signal, a tool damage monitoring method based on sig-
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nal waveform characteristics is proposed. Firstly, the characteristics of tool damage monitoring
are analyzed, including the influence of signal noise reduction method on the damage characteris-
tic value, and the monitoring requirements of the damage characteristic value under different
process conditions. To solve the problem that the time domain signal fluctuation caused by dam-
age is small and the dynamic envelope method is difficult to identify, a tool damage monitoring
method based on signal waveform characteristics is proposed. Finally, the effectiveness of the tool
damage monitoring method based on signal waveform characteristics is verified, and the accuracy
is greatly improved compared with the dynamic envelope method.
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Figure 1. Turning tool diagram
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Figure 2. Knife point force diagram
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Figure 3. Tool damage during milling
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Figure 4. The surface appearance of the workpiece where the tool damage occurred
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Figure 5. Amplitude-frequency diagram of normal cutter milling
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Figure 6. Amplitude-frequency diagram of milling with damaged tool
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Figure 7. Principle of dynamic envelope method
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Figure 8. ¢80 disk cutter cutting signal
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Figure 9. ¢80 milling cutter cutting signal
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Figure 10. Damage threshold curve
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Table 2. Cutting tools and technological parameters for cylinder block production line
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Table 3. Cutting tools and technological parameters of crankshaft production line
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Figure 14. Verification process
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Figure 17. T23013 tool damage characteristic curve
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Figure 20. T23013 tool damage characteristic value curve
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