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Studying for low2cycle fatigue fractal damage evolution on
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Abstract: Based on damage mechanics and-fractal theory,”a damage evolution equation
of welded-joints is built up which it involves surface factal characteristics of fatigue fracture
suface based on statistical \sel2similarity of surface profiler of fatigue fracture surface. Two
dimensional fractal dimension and Parameters in damage evolution equations of fracture sur2
face in Titanium alloy TR26. 5SAR3. 5SMo21. 5Zr20. 3Si(TC11) is obtained according to the re2
lated experimental data. So damage evolution equations of low2cycle fatigue life under three
levels loads in TC€T1 is established and these models are compared with damage evolution e2

quations abased on line fractal charactertistic in fracture surface.
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Table ] Measuring results of fatigue fracture fractal dimension on welded specimens
/% N/ cycle d d
0.495 27 21 304 2.476 95 1. 490 62
30 21 355 2.51398 1. 505 94
13 28 069 2.494 3 1.51291
0.405 34 42 370 2.526 16 1.594 73
16 44 628 2.531 54 1.51522
23 55 852 2.546 66 1. 588 70
0.360 1 55 942 2.504 2 1. 544 26
7 57 744 2.54572 1562 69
33 64 608 2.557 09 1. 562 30
19 66 607 2.58236 1. 63556
37 70-012 2.572 68 1. 581 79
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Table2 Parameters in_surface fractal damage-evolution equation obtained/by experimental data

/%
Dy D. A

0.495 27 21304 0.013 26 0.173 03 0. 050 58
30 21355 0.021 44 0.12194 0. 074 38

13 28 069 0.017 53 0.150 00 0.074 71

23576 0.017 41 0.148 33 0. 066 60

0.405 34 42 370 0.022 73 0.130 86 0. 046 87
16 44 628 0.01150 0.13778 0. 036 75

23 55852 0.007 62 0.130 09 0. 069 41

47617 0.013 95 0.13291 0.05101

0.360 1 55942 0.010 68 0.11575 0. 035 88
7 57 744 0.007 06 0.064 95 0.091 41

33 64 608 0.005 37 0.134 04 0. 043 72

19 66 607 0.004 11 0.134 14 0. 037 57

37 70012 0.003 12 0.233 99 0.017 99

62983 0.006 07 0.136 57 0. 045 31
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