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Trend Prediction of Ultrasonic Grinding Force of Alumina Ceramics Based

on Fuzzy Information Granulation and Optimized Support Vector Machine

ZHAO Mingli YUAN Yiming LI Bohan NIE Lixin
(College of Mechanical & Power Engineering, Henan Polytechnic University, Jiaozuo ~ 454000)

Abstract In order to predict the changing trend of grinding force in ultrasonic grinding of alumina ceramics, a
method based on the combination of fuzzy information granulation and support vector machine was proposed. Firstly,
the ultrasonic grinding test of alumina ceramics was carried out. The grinding force obtained by the experiment was
granulated by fuzzy information granulation method. The artificial immune system algorithm and the particle swarm
algorithm were mixed in parallel to form the artificial immune system particle swarm algorithm (AISPSO). Secondly,
a nonlinear regression support vector machine prediction model was established and fuzzy particles were predicted.
The support vector machine prediction model was optimized through the AISPSO algorithm. Finally, the change trend
and range of grinding force in ultrasonic grinding of alumina ceramics were obtained. The results show that this
method can effectively realize the prediction of the change trend and range in ultrasonic grinding. And the error of
prediction of the change range of the next 5 sets of data are less than 10%. A new idea for adjusting the process
parameters by changing the grinding force to obtain a better—processed surface is provided.
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Fig. 1 Schematic diagram of prediction of grinding force change trend
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Tab.1 Conditions of ultrasonic grinding test
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Fig.2 Series of grinding force time
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Fig. 3 Graph of grinding force granulation results
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Fig. 4 Results of SVM model training
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Tab.4 Model mean square error and square correlation

coefficient
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Tab.5 Change trend and range of grinding force
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Tab. 6 Relative error of grinding force prediction in

different periods
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