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Fatigue crack propagation forecasting model and its applications

XU Hui', XIE Zheng-wen*, KONG Fan-yu’
(1. Quzhou Special Equipment Inspection & Testing Center Zhejiang, Quzhou 32400, China;
2. College of Quality and Safety Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract; The advantages and disadvantages of grey forecasting methods and support vector machines (SVM)
were analyzed respectively. A new fatigue crack propagation forecasting model of grey support vector machines
is proposed. The new model develops the advantages of accumulation generation in the grey forecasting
method, weakens the effect of stochastic disturbing factors in the original sequence, strengthens the regularity
of data, and avoids the theoretical defects existing in the grey forecasting model. The analysis of engineering

practice indicates that the entropy weight combined forecasting model forecasts well with obvious advantages.
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Sizes of fatigue crack in different phases

Table 1

IFE]/h 150 300 450 600 750 900 105012001 3501 400

KB /pm 5.3 29.7 50.558.2 61.8 80.8 86.1 94.5107.5110. 3
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Table 2 Forecasting value, residue and relative error of different models

Wl SERR RS 45 GM(L, D A4 GM(L, DR BRAB S 1) L HLBE Y
(b KJE/pm  HNE B2 MDRERZE/ N BUNE R MMRZE/% BME R MXHRE/ %
150 5.3 5.3 0.0 0.0 5.3 0.0 0.0 5.9 —0.1 1.9
300 29.7 44.0 —14.3 18.1 36.4 —6.7 22.6 33.2 —3.5 11.8
450 50.5 49.8 0.7 1.4 44.4 6.1 12.1 49.5 1.0 2.0
600 58.2 56.5 1.7 2.9 54.1 4.1 7.0 58.0 0.2 0.3
750 61.8 63.9 —2.1 3.4 65.9 —4.1 6.6 67.1 —5.3 8.6
900 80.8 72.5 8.3 10.3 80. 2 0.6 0.7 77.2 3.6 4.5
1050 86. 1 82.1 4.0 4.6 87.4 —1.3 1.5 86. 2 —0.1 0.1
1200 94.5 93.0 1.5 1.6 96. 4 —1.9 2.0 93.7 0.8 0.8
1350 107.5 105. 3 2.2 2.0 107.9 —0.4 0.4 104.9 2.6 2.4
1400 112.9 119.3 —6.4 5.7 116.0 —3.1 2.7 113.9 —1.0 0.9
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Figure 1 Procedure for the grey support vector
machine forecasting model
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Figure 2 Forecasting results of different model
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