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Intelligent Prediction of Surface Roughness of Medical Zirconia

Ceramics During Grinding Using Acoustic Emission Technology
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2. College of Mechanical and Vehicle Engineering, Hunan University, Changsha 410082, China)

Abstract: Medical zirconia ceramic (Y-TZP) is a good dental restoration material. To obtain good dental
restoration performance, high manufacturing accuracy, especially surface roughness, is required. However, it
is a hard, brittle material, which is difficult to machine. To improve the surface quality and processing
efficiency of medical zirconia ceramic grinding, correlation analysis is conducted on the frequency bands of
acoustic emission signals during the grinding process of medical zirconia ceramic. Twelve sets of characteristic
values strongly related to grinding surface roughness in the sensitive frequency band signals of 840—850 kHz
are extracted, and a random forest neural network with high prediction accuracy is constructed. Finally,
medical zirconia ceramic grinding surface roughness is obtained. The maximum relative error of acoustic
emission prediction is less than 8.37% , and the research results have great reference value for intelligent
online monitoring of surface roughness in medical zirconia ceramic grinding.
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Table 1 Y-TZP grinding test parameters
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Fig.2 Time domain waveform of grinding AE signal
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