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Construction of the Intelligence Stress Predictor
for Compression Strength Evaluation

Won-Kyou Park*, Young-Hwan Woo*, Jong-Ku Lee*, In-Sik Yun**

| Abstract Iﬁ

This work is concerned with construction of the intelligence stress predictor for compression strength evaluation using
neural network-ultrasonic waves. The contact pressure in jointed plates was measured by using ultrasonic technique.

Neural network is used to evaluate and predict contact pressure from the results of the calibration curves. The organized
neural system was learned with the accuracy of 99%, as a result of learning the ultrasonic echo ratio to the contact pressure
measurement between SM45C and STS410 materials. And it could be evaluated and predicted with the accuracy of 90%
in the evaluation of ultrasonic echo ratio difference in the same surface roughness and contact pressure, and 85% in the
prediction of virtual ultrasonic echo ratio.

Thus the proposed stress predictor is very useful for the evaluation and prediction of the contact pressure between
SM45C and STS410 materials.
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Fig. 1 A prototype of artificial neuron
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Fig. 2 Behavior of ultrasonic wave(echo height)
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Fig. 3 Schematic diagram of apparatus
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Fig. 4 Configuration and size of calibration blocks

Table 1 Surface condition and mechanical property of calibration
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Surface condition
No. | Blocks | Materials | Roughness | Machining
(umR_.\) method
1 (1) SM45C 12
(I) STS410
5 (N SM45C 15
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(n SM45C
30 (1) | stsa0 | 20
(0 SM45C
4 2.5
(D STS410
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Fig. 5 Configuration of upper/lower plates

Table 2 Mechanical property and size of upper/under plates

b Surface condition
"1 E Flamess | Machining
No.| Plate | Materials | b, )| v Roughness i ind
') R eviation |  metho
() ([ﬂ'ﬂ max)
(im)
| ] | SM45C | 45 | 206 |03 09
I | STS410 | 30 | 200 |03 1.0
25 Lapping
) [ | SM45C | 60 | 206 |03 10
T | STS410 | 30 | 200 |03 09
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Table 3 Structure and load relation of neural network

Structure Load relation
Parameters Structure | load(kN) load type

Number of input units 3 20 5
Number of hidden units 9

Nurnber of output units 5 49 4

Number of hidden layers 1 60 3
Learning rate(7) 0.7

Momentum rate(y) 09 80 2

Shape factor(f) 10 100 1
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Table 5 Prediction results
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