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Fig. 1. A plate with a cutout under uniform tension
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Fig.2. The effect of the bluntness parameter on the cutout shape(c=2).
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Table 1. The statistical results obtained from the use of the neural network.
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Fig.6. Linear equation between the actual and predicted values of the normalized stresses.
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Table.2. The value of neural network performance criteria

RMSE MAPE(%)
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Table 3. The optimal values of design parameters investigated

Normalized age s
stress p ¢ W ¢ optimal situation
2.00 90 0.00 0.00 2 1
2.00 0.00 90 0.00 2 2
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Modeling of stress concentration in the isotropic plates with triangular-shaped

cutout

Abstract

In many cases, create cutout in the agricultural machinery structures is necessary to provide
the entrance and exit openings of materials and or the like. However, cutout cause stress
concentration in the agricultural machinery structures but in some cases, it is unavoidable
that create cutout in the design. The aim of this paper is the modeling of stress
concentration in the isotropic plates containing cutout based design parameters such as the
load direction, cutout orientation and bluntness by using of artificial neural network.
Training and testing data sets were obtained through the finite element method. The results
showed that the neural network model was able to predict the normalized stress with a

maximum error of about 2%. Also, study of design parameters showed that the optimal
shape of triangular cutout is ellipse and it.is found that the maximum value of normalized

stress is equal to 2.

Keywords: finite element, stress concentration, isotropic plates, neural network
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