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A Crack Detection Method Based on Data of Structral Fatigue Tests

CHEN Kai', WANG Zhiguo®
(1. Chengdu Aircraft Industrial (Group) Co. Ltd. , Chengdu 610091, China; 2. College of Mechanical &. Electrical
Engineering,, Nanjing University of Aeronautics &. Astronautics, Nanjing 210016, China)

Abstract: How to detect weak parts during the structral fatigue test is a difficult problem. Since the general
method is inefficient and relies on human experiences, a new method is presented to detect crack based on
the data of structral fatigue tests. First, computation efficiency is greatly promoted in merging massive and
scattered testing data by applying the technology of load balancing and parallel computing. Second, the
faring algorithm based on minimum deformation energy of curves is presented to reduce the noise in the
testing dataset. So data support is achieved for the following analysis. Finally, regression model and crack
detection criteria are designed, and fatigue crack detection can be accomplished by solving the key
parameters in the I.-M algorithm. As a result, the detection accuracy is improved. Software system of key
structral fatigue testing data in analyzing is developed, and examples show that the proposed method is
efficient and reliable.
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Fig.1 Principle diagram and verification of crack detection

based on measured strain
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Table 1 Measured strain data of structural fatigue test for an aircraft
175 Y #erRE JSF09-1010  JSF09-2010  JSF09-3010  JSF09-1011 JSF09-2011 JSF09-3011
3 2 60401 219.81 170.98 166.58 —2.52 29.72 10.24
4 2 60402 239.32 197.10 219.85 —8.08 60.48 19.84
5 2 60403 258.42 226.54 239.76 —5.74 48.99 18.58
6 2 60404 253.27 245.72 243.73 —0.91 26.74 14.87
7 2 60405 256.52 196.24 240.89 —3.03 40.96 22.78
8 2 60406 247.92 214.29 241.97 —6.78 40.15 21.40
9 2 60407 247.05 212.87 254.62 —4.49 42.68 23.19
10 2 60408 261.36 222.77 228.56 —4.02 40.27 15.92
11 2 60409 249.56 218.02 249.35 —4.89 43.85 21.47
12 2 60410 259.37 214.58 224.24 —5.11 41.39 17.57
13 2 60411 258.10 222.39 236.19 —0.64 31.77 16.51
14 2 60412 245.51 212.77 247.96 —7.42 51.71 23.14
15 2 60413 259.51 225.25 231.41 2.23 20.49 14.39
16 2 100233 492.01 416.15 423.91 0.49 63.19 28.57
17 2 100233 674.20 552.63 560.93 —5.92 132.82 39.41
18 2 100233 763.04 655.79 679.76 0.65 76.20 47.16
19 2 200283 841.55 689.96 708.53 —9.78 172.95 52.85
20 2 100263 835.49 732.69 769.86 2.05 57.35 54.74
21 2 200233 862.39 719.47 740.81 —6.32 144.34 53.71
22 2 100233 846.89 730.13 759.50 1.02 80.58 52.57
23 2 200283 867.68 713.45 732.97 —9.19 174.40 54.64
24 2 100233 847.69 731.64 759.90 1.82 79.51 52.08
25 2 510293 867.69 720.42 732.95 —9.37 172.96 55.06
26 2 100233 847.78 731.89 759.83 1.9 79.32 52.17
27 2 200343 875.63 709.92 721.86 —10.95 201.75 54.50
28 2 100263 837.87 736.51 772.24 2.7 58.03 54.12
29 2 200343 875.66 710.31 721.57 —10.67 201.95 54.37
30 2 100233 847.90 733.13 759.44 2.58 78.50 51.51
31 2 510393 881.72 713.39 714.72 —11.81 220.84 56.13
32 2 100233 847.99 733.39 759.24 3.45 78.34 50.55
33 2 510423 890.94 712.71 704.08 —11.13 240.73 57.48
34 2 100233 847.55 733.81 758.44 3.39 77.96 50.00
35 2 200233 862.52 722.72 739.30 —3.93 141.12 50.88
36 2 100233 847.57 733.59 757.88 3.49 78.13 49.94
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Fig.2 Key data structure in merging integration
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Fig.12 Software system of data post-processing and analysis in key structural fatigue test
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