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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 corrected
using the neural network. The neural network has trained training examples of normalized eccentricity,
eccentric direction and direction of maximum stress at eccentric case using backpropagation learning
process. The trained neural network could corrected the error of measured residual stress in experiments
with hole eccentricity. The proposed neural network is very useful for correction of the error due to

hole eccentricity in hole-drilling method.
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Fig. 1 Generalization procedure of neural network
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(a)Before drilling (b)Centered drilling  (c)Eccentric drilling
Fig. 4 Strain gage and hole part
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Fig. 5 Architecture of neural network for correction
due to hole eccentricity in HDM
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Fig. 6 Input value for network training
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Table 1 Measured results with hole eccentricity

Applied| Measured { Direction|  Hole Direction
No. | stress | stress |of o, |eccentricity] of eccentr-

{MPa) | (MPa) | (deg) (mm) | icity (deg)
Casel 30 25.6 84.7 0.192 270
Case2 | 50 40.6 62.3 0.3 45
Case3 | 50 60.2 85.2 0.28 60

Fig. 13 Enlarged drilled hole at eccentric case
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Table 2 Neural network result using the HDM testing data

Network input Network output
No. a B’
er %EYT_Opax | Err.
(deg) | (deg) | ” -
Case 1| 0.245 270 84.7 -143 -1.0
Case 2| 0.588 45 623 -27.6 2.6
Case 3| 0.357 60 85.2 13.2 6.2

Table 3 Stress result before and after correction

Applied | Before correction After correction
stress | Max. stress | Error | Max. stress | Error
(MPa) | (MPa) (%) (MPa) | (%)
30 25.6 14.7 29.3 23
50 38.7 22,6 519 38
50 60.2 20.4 52.1 4.2
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