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Prediction model of friction factor of friction pair lubricated
by graphene lubricating oil
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Abstract: The friction state of bearing is very complex, and the rolling friction is the main one. It is difficult to calculate or measure the
rolling friction coefficient accurately. Aiming at the problem that the rolling friction factor of bearing was difficult to be measured, the sliding
friction factor which was closely related to the rolling friction factor was measured and predicted. A prediction network model of optimal
sliding friction coefficient was proposed. Firstly, the friction and wear tests of Si;N,-GCrl5 friction pair under graphene lubrication were
carried out to obtain the sliding friction factor under different graphene mass fraction under different working conditions. Then, the
generalized regression neural network (GRNN) was proposed, and the genetic algorithm ( GA) was used to optimize the smoothing factor

(o), and the prediction network model of the best sliding friction factor was obtained. Finally, the prediction results of the test set and the
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prediction results of other prediction models were verified, and the application of the prediction model was verified by combining the

prediction results of the validation set. The results show that, comparing with the conventional GRNN model and back propagation( BP )

neural network model, the GA-GRNN model has significantly higher prediction accuracy and less prediction error. The predicted value of the

validation set of GA-GRNN model is very close to the real value, the average accuracy of the predicted value is 92.30% , and the relative

error of the prediction is within the range of [0.000990 17, 0.008 3249 ]. The prediction effect of the sliding friction factor is good, which

can provide a basis for the prediction of the bearing rolling friction factor.

Key words: bearing; rolling/sliding friction factor; generalized regression neural network (GRNN) ; genetic algorithm ( GA) ; friction and

wear test; prediction error; prediction accuracy
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