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Abstract

The measurement of residual stresses by the hole-drilling method has been commonly used to
evaluate residual stresses in structural members. In this method, eccentricity can usually occur between
the hole center and rosette gage center. In this study, the error due to the hole eccentricity is predicted
using the artificial neural network. The neural network has trained training examples of stress ratio,
normalized eccentricity, off-centered direction and stress error using backpropagation learning process.
The prediction results of the error using the trained neural network are good agreement with FE

analyzed ones.
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Table 2 Epoch number according to the momentum parameter in case of minus stress ratio

Momentum 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0. 0.9
parameter
Epoch number | 53,037 | 40,963 | 53,271 | 37,571 | 25,777 | 27,146 | 22,482 | 17,662 | 18,855
Table 3 Epoch number according to the learning rate in case of minus stress ratio
Learning rate 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.5
Epoch number | 30,630 | 17,662 | 10,520 | 6,810 | 12,186 | 7,681 | 45,010 | 74,694 | 100,000
(SSE=0.12)
Table 4 Epoch number according to the hidden unit in case of minus stress ratio
Hidden unit 10 20 30 40 50 60 70 80 90 100
Epoch number 100,000 6,810 | 3,389 | 3,670 | 4,107 | 2,080 | 1,896 | 1,450 | 1,755 | 1,771
(SSE=0.39)
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Table 5 Epoch number according to the momentum parameter in case of plus stress ratio
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Table 6 Epoch number according to the learning rate in case of plus stress ratio
Learning rate 0.05 0.1 0.15 0.2 0.25 0.3 0.4
100,000 100,000
h 4 s , ; ’ i
Epoch number 416,63 19,745 32,671 24,470 61,861 (SSE=025) | (SSE=0.52)
Table 7 Epoch number according to the hidden unit in case of plus stress ratio
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0
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Table 8 Predicted results for minus stress ratio
(a) Case 1

Output value

Input value (error due to off-center)

FE |Network
results | results
Stress ratio 5 83 ” ; N
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Normalized hole o
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Off-centered
direction(rad) 1.396 | Brad) | -0.0408 | -0.0395
(b) Case 2

Output value
(error due to off-center)

Input value

FE |Network
results | results
Stress ratio 4 . ol
o . 1.
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Normalized hole
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eccentricity(e/Ry) | 2078 | 0% | 1623 | -16
Off-centered
irecti 793 -0.0706 | -0.0728
direction(rad) 2.793 | Arad) 06 | 0.0
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