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Application of Machine Learning in Anti-wear Performance Prediction of Lubricants
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Input layer Intermediate layer Output layer
Material A
Material dosage, % i
Test result
Material | Material Material | Testresult | g tion) Materi
A B
0(>0.50mm)
Sample 1 60.0 3.0 0.2 0.68 0 or
Sample 2 40.0 5.0 0 0.47 1 1(=0.50mm)
Sample 721 20.0 0.0 0.1 0.55 0

Node
""" (Activation function : ReLU)
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Fig.1 Image of database
Fig.2 Image of neural network model
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Table 1 Correct answer rate at each predict method

Machine learning

Multiple regression Logistic regression with neural network model
Correct answer rate, % 45 50 70 ~80 (N1:75,N2:80, N3:70)
2.5 x0.2 Node a
XMaterial A @
2.0 rat
£ : { .. N 5 Nodey
E\ 1.5 :
[}
% 5 x-0.2
= XMaterial B
g 0.5 x5 Node B
Material | Material | Binary | Output of each node
0.0 A B result a B %
0.0 0.5 1.0 L5 2.0 2.5 SAMPLE 1 0.0 0.0 0 0 0 0
Predicted value, mm SAMPLE I 2.5 0.0 1 1 0 1
Fig.3 Actual and predicted value in multiple regression SAMPLE Il 0.0 0.4 1 0 1 1
SAMPLE IV 2.5 0.1 0 0 0 0
Table 2 Actual and predicted value in logistic regression
P £ £ Activation function of each node : y = {(1] (agxq + apxp 2 )
Predicted value  (@pxs + apxp <)
Frequency 0 ) a4 and ag are optimized in each node.
cis set to 0.1 in this example.
0(> 0.50) 486 47 , . o ,
Actual Fig.4 Simple example of learning interaction
value 1(Z 0.50) 58 130

of materials and performance by neural network
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