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General Life Model Adapted to Both Stress Fatigue
and Strain Fatigue
ZHAO Fu-xing, SHI Hai-qiu, GENG Zhong-xing

(Airforce First\Research Institute, Beijing 100076, China)

Abstract: A general\life model-adapted to both stress fatigue and strain fatigue is de-
duced, through analyzing the influence function of strain distribution on life. Strain fatigue
and stress fatigue are related by the influence coefficient of strain distribution. This method
can be applied to designing sample components for fatigue test as well as to forecasting vari-
ous fatigue life of component from stress fatigue to strain fatigue. Examples of calculating

various typical materials with typical stress concentration are listed in this paper.
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Fig-1 Plate with stress concentration
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Table 1 The sample

Sy 6 7
K. 2.81 2.87
PN e SIUVEIR T PR
(3 X JEXFL)/ mm 15X2.5X 1.5 15X2.5X1.0
A2 5 5
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Table 2 Result of FEA

HUlps Mk K, AT T R./ MPa h Q

1 0.01128 504.3 0.9691 0.6185
1 TC4 1.92

2 0.01562 513. 1 0.9707 0.6280

1 0.01529 288. 0 1.0476 0.5036
2 TC4 2,18

2 0.01537 364. 0 1.0431 0.5004
3 K403 3.00 0.011627 0 0.3205 0.1467
4 GH4133 2. 50 0.010774 0 0.5781 0.2169
5 GH4133 1. 87 0.006523 341.8 0. 9644 0.6591
6 K417 2. 81 0.007314 315 0.514 0.406
7 K417 2. 87 0.009217 163 0.673 0.297
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Table 3 Contrast of life between calculation and test
HEPS | s Nu TN OB IE N, d k No No/N i
17700 6. 476 4.901 86748 1.84
1 47190
(f£1E) 2420 5.202 3. 585 8675 1/5. 44
1
2740 6. 714 4.922 13486 1.67
2 8060
(B 1F) 705 2. 792 1. 940 1368 1/ 5. 89
3165 6. 97 10.12 32030 4.49
1 7138
(B 1F) 1220 4. 074 3. 865 4715 1/ 1. 51
2
3050 7. 023 10. 586 32287 2.19
2 14763
(B 1F) 1000 3. 558 3. 305 3305 1/ 4. 47
3 50000 21 4.6713 1313 27573 1/ 1. 81
4 5000 552 3.3932 32.26 17807 3.56
3627 (51F) 1822 5.10 2.973 5417 1.49
2150 6. 463 59.13 127130 4.93
6 25789
(fZ1E) 750 5.21 26.81 20108 1/1.28
560 5.22 53. 235 29812 2.56
7 11629
(B 1F) 375 4. 626 33.86 12698 1.09
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