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Fig.1 Fatigue crack growth prediction framework
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Fig.2 Schematic diagram of Transformer prediction model structure
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Tab.3 Comparison of K, prediction evaluation metrics
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Fig.9 Scatter plots of K, predictions by 4 models
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for different machine learning models

LAY R RMSE MAE  MAPE/%
MLP 0.9644 0.0315 0.0226 7.459 3
CNN 0.9811 0.0229 0.020 3 7.099 5
GRU 0.9523 0.036 5 0.0326 13.183 2
Transformer 0.9920 0.0149 0.009 1 3.824 7
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Tab.4 Comparison of K prediction evaluation metrics

for different machine learning models

091

— JiFfE
N

091

— JiFE
e TRUE

H5i 7 R? RMSE  MAE MAPE/%
MLP 04816 0.0374 0.0221 57641
CNN 0.5932 0.0386 0.0237  6.3885
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Fig.12 Three-dimensional comparison of crack-front mor-

phology at step 50 and step 100
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Tab.5 Three-dimensional coordinate errors of key nodes

on the crack front mm

o oIy 2 S

oo wE wmE BE B
B 504(A) 0.028 5 0.002 5 0.000 4 0.028 6
%550 4(B) 0.054 9 0.007 7 0.000 2 0.055 4
2 5025(0) 0.037 4 0.003 0 0.001 8 0.037 6
5 10025(A)  0.016 8 0.002 5 0.000 5 0.0170
%510025(B)  0.0550 0.002 1 0.000 1 0.0550
$100(C)  0.024 7 0.003 7 0.001 2 0.0250
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Tab.6 Statistical results of three-dimensional crack path

prediction errors

PR 2E/mm 25 /mm w2E/()
10 0.048 4 0.0516 0.74
30 0.048 2 0.054 0 0.77
50 0.047 5 0.056 2 0.67
70 0.046 4 0.056 8 0.58
100 0.044 8 0.056 6 0.49
150 0.045 3 0.0550 0.45
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