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Effect of foreign object damage on fatigue strength
of stainless steel
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Abstract: Based on air gun method, the foreign object damage (FOD) simulation test of
stainless steel plate specimen was carried out. The macroscopic characteristics of damage
were observed by three-dimensional numerical microscope., whilst the microscopic character-
istics of damage were observed by scanning electron microscope. It was found that, the mac-
ro damage characteristics include compressional deformation, material shear loss, plastic de-
formation, etc. , and the micro damage characteristics of damaged specimens involve micro
cracks, plastic deformation, micro notches and lamellar structure, etc. By step loading test
method, the high cycle fatigue test was made on FOD specimen. The test results show that
the fatigue strength of FOD specimen deceases over 14 % compared with non-damaged speci-
men, Fatigue strength decreases with the increasing damage size. The origin of the fatigue
cracks lies in micro cracks or micro notches, indicating that FOD provides favorable condi-

tions for fatigue crack initiation and growth.
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Fig.1 Geometry of static tensile specimen (unit: mm)
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Table 1 Results of impact damage for plate specimen

W45  D/mm V/(m/s) XXYX Z/mm
1 2 293 1.51X0. 48X 0. 67
2 2 293 1. 69X0. 96 X0. 43
3 2 290 1. 66X0. 79 X0. 50
4 3 290 2. 77X 1.34X%0. 82
5 3 290 2.50% 1. 31X0. 99
6 3 288 2.87X1.56X1.04
7 3 287 2. 65X 1. 21X 1. 26
8 3 294 2.52X0.96X1.11
9 3 289 2.77%1.34X%1. 39
10 3 292 2.54%1. 19X 1. 49
11 3 290 2.57X1. 11X 1. 22
12 4 292 3.54X 1. 69X 1. 94
13 4 288 2.85X1.06X1.61

14 4 283 3.41X1.60X1.56
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Fig. 5 FOD macrostructure of sample 1
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Table 2 Results of damage specimen of high cycle fatigue tests

A —%

ARG Z/mm d/mm PIE2F:50 e 6./ MPa K; K,
2 0.43 0. 46 2 19 615 1. 54 2. 36
3 0. 50 0. 45 5 4 776 1.22 2.33
1 0.67 0. 39 2 19 =>700 <1. 36 2.25
4 0. 82 0.70 4 8 667 1.42 2. 37
5 0.99 0.79 3 10 658 1. 44 2. 45
6 1.04 0. 87 3 10 637 1. 49 2.52
8 1. 11 0.73 7 7 761 1. 25 2. 39
11 1. 22 0. 82 7 6 814 1.17 2.48
7 1. 29 0. 88 2 5 610 1. 56 2.53
9 1. 39 0.97 2 19 599 1.59 2.61
10 1. 49 0.93 2 10 600 1.58 2.57
14 1. 56 1.12 4 5 567 1.68 2.76
13 1.61 0. 89 6 3 607 1.67 2.53
12 1.94 1. 27 4 10 507 1. 87 2. 26
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( 4 indicates beyond the value)
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Fig. 13 Microscopic of sample 8
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