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Application of Fracture Mechanics to Design of
Machine and Structure Element
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AAYA A
1. Adhesive joints 29
2. Aerospace vehicles 52
3. Airtraft engines 15
4. Aircraft structures/airframes 77
5. Analytical methods/mechanics 39
6. Bearings 7
7. Bridges and buildings 13
8. Cargo land vehicles 2
9. Control systems 4
10. Dental structures 4
11. Electronics equipment 2
12. Fatigue prediction 115
13. Fracture control planning 85
14. General structures 54
15. Geological applications 6
16. Helicopter structures 17
17. High-temperature applications 2
18. Internal combustion engines 6
19. Matenals development 61
20. Matenals fracture
characterization 119
21. Matenals production 13
22. Materials testing/evaluation 127
23. Mechanical joints
& fasteners 35
24. Meral forming & casting 13
25. Microstructures 2
26. Missile structures 25
27. NDT 45
28. Nuclear structures 25
29. ,Passenger land vehicles 2
30. Piping 24
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31. Pressure vessels/gases 35
32. Pressure vessels/launch tubes 15
33. Pressure vessels/submarines 15
34. Reliability analysis 35
35. Rigs-offshore structures 4
3%5. Rocket motors 15
37. Rotating machinery/electnc 8
38. Rotating machinery/turbines 22
39. Shells 19
40. Ship structures 29
41. Standards development 33
2. Structures testing 53
43. Surface coatings 10
44. Welding/fabrication 31
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vi} The foltowing must be satiskied for any time interval, 1
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“11 Is emphasized that components used in aggressive environments may exhibit much
faster growth rates, in which case this approach cannot be recomnmended
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Given: g, = applied stress = 30U MPa {425 ksi)

m¥? (50 ksi - in."7)
o, = yield sirength = 600 L1Fa (87 ksi)

t = wall thickness » 004 m (1.5in)

K, = fracture toughness = 55 MPs -

», = critical crack depth & NDE deteclion capability ~ 002 m {0.75 in.)

Procedure:
1) Determing that @ = 2.28 for o, ln’_ =05 from Fig 83 and § 4.
ii) Establish the critical flaw size from Eq 9.3:

@) (505

§il} Establish nondestructive testing for 0.02 m crack depths (= 0.04.m surface fiaws).

a
¢ 12107

(Z '2'1) - 0.02m {0.75 in.)

iv) Estimate the avarage slow crack growih rate to be da/dt = 0.0 m/year
{0.39 in./year) in depth.*

v} Establish the maximum crack depth, 3 . that could exist ata 1.5 X
overpressurization Q = 237 furn, fo,, 075
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