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Intelligent prediction of surface roughness in roller
grinding based on multi-process signals

CAI En-lei', WANG Li-ping'*, SUN Li-rong’*, YANG Jin-guang', WANG Dong’, LI Xue-kun’
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Engineering, Tsinghua University, Beijing 100084, China; 3. State Key Laboratory of Rolling and Automation,
Shenyang 110819, China; 4. Shandong Iron and Steel Group Rizhao Co. , Lid. , Rizhao 276806, China)

Abstract: Due to the difficulty in predicting the surface roughness of roll grinding and its insufficient prediction accuracy, an intelligent
prediction method of rolling surface roughness based on multi-process signals was proposed. Firstly, with the wheel speed, grinding depth,
carriage speed and headstock speed as variables, a full-factor grinding experiment was carried out on the roll, and multi-process signals
during the grinding process were collected, namely acoustic emission, vibration and spindle current signals, the surface roughness of the roll
after grinding was measured. Then, many eigenvalues of various signals in the time domain and frequency domain were extracted, and feature
dimension reduction and fusion were carried out by using principal component analysis (PCA), and various types of feature inputs were
constructed. Finally, the multi-layer perceptron ( MLP) network was optimized by grid search method, and the prediction model of roughness
was obtained, which realizes the intelligent prediction of the surface roughness of roll grinding. The results show that the multi-signal scheme
can provide more comprehensive and accurate information than single-signal scheme; the reduced dimensional fusion feature based on PCA
can further improve the prediction effect of MLP networks, and the accuracy, F1-score and mean deviation distance are 78.16% , 0.777 6
and 0. 29 respectively.
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