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Influence of Resistance Wall Parameters on Filling of
Steering Knuckle Based on GR Neural Network

HUO Wenjun, LIU Shumei,HE Wentao,ZHAO Yi
(School of Materials Engineering, Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract ; In order to study the influence of the structural parameters of the resistance wall on the long cross filling of the
steering knuckle, a generalized regression (GR) artificial neural network model was designed. " Leave-one out" method
was used to train the ANN model and 3 samples were used to test the model, and the scatter plots showed that the
predicted values and the experimental values fitted well. Statistical indicators were M, =0.898 0, M, =0.167 0% , V =
1.973 9, which showed that the prediction results of ANN model had high prediction accuracy. The quantitative effects
of resistance wall key parameters on the long cross filling were analyzed by artificial neural network model. The results
showed that increase of the bridge width and resistance wall slope had less influence on the long cross filling, and the
increase of the resistance wall clearance was not conducive to long cross filling, the influence of resistance wall width to
the long cross filling was parabola, first increased and then decreased, and there was a maximum value. GR artificial
neural network model could be used to predict the impact of the parameters of the resistance wall quantitatively on the
long cross filling.
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Figure 1  Structure and layout of

resistance wall
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Figure 2 Model of structural

parameters of resistance wall
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Figure 3  Forming condition of
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Table 1  Data of parameters of resistance
wall and flying edge width
[EPAEHE 2 Ek o
=]
b/mm B/(°) n/mm L/mm K 95 E/mm

1 24.27 6.67 3.47 41.67 14.00
2 19.87 14.67 3.07 35.00 8.37
3 20.60 18.67 3.73 48.33 5.33
4 22.07 17.33 2.67 58.33 7.93
5 17.67 1.33 3.33 36.67 8.74
6 14.00 13.33 3.60 45.00 5.83
7 25.00 10. 67 3.87 56.67 10. 60
8 22.80 2.67 2.80 55.00 12.70
9 23.53 16.00 2.13 43.33 21.60
10 16.20 12.00 3.20 60. 00 6.16
11 21.33 4.00 2.27 38.33 5.47
12 14.73 8.00 2.40 40.00 6.11
13 19.13 5.33 4.00 50.00 8.35
14 18.40 9.33 2.00 53.33 7.17
15 15.47 0.00 2.93 51.67 10.10
16 16.93 20.00 2.53 46.67 21.30
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Figure 4  Structure of GRNN model
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Figure 5  Scatter plot of training sample
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Figure 6  Scatter plot of predicted sample
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Figure 7 Influence of resistance wall

parameters on forging filling
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