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Prediction Model for Sealing Performance of Hydraulic Swing Cylinder
Blades Based on Machine Learning

CHEN Hua', CHEN Rong”’, BAO Chunbo’
(1. School of Electronic Information and Computer Engineering, Sichuan Institute of Industrial Technology,
Deyang 618500, China;
2. School of Electrical Engineering, Sichuan Water Conservancy Vocational College, Chengdu 610000, China)
Abstract; If hydraulic oil leaks from the gap between the blades and the cylinder during the operation of the hydraulic swing cylin-
der, it will lead to a decrease in pressure, reduce output torque. and fail to achieve the expected operating effect. Therefore, a predic-
tion model for the sealing performance of hydraulic swing cylinder blades based on machine learning is proposed. Morris method is
used to calculate the sensitivity index. Based on fracture mechanics, energy release mode is used to analyze the fatigue failure process
of rubber sealing materials, and establish the fatigue function. The sealing performance indicators of sensitivity and fatigue are ana-
lyzed to establish evaluation standards, divide performance levels, and obtain the key factors for the sealing performance of hydraulic
swing cylinder blades. Based on the calculation of seal wear failure limit damage, the leakage rate and heat sample data of the sealing
ring is established. leakage rate and sealing ring heat are taken as the input values of BP artificial neural network input layer units,
and the performance prediction indicators as the output values, a hydraulic swing cylinder performance prediction model is construc-
ted. The experimental results show that the built model has high prediction accuracy and fast efficiency for the sealing performance of
hydraulic swing cylinder blades, it provides a reliable reference for mechanical design work in related fields.
Keywords: machine learning; hydraulic swing cylinder; blade sealing; performance prediction; model construction; BP
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