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ABSTRACT

In this project the purpose is to hold forth a new specimen in order to improve
standard specimens to achieve better results of applied researches on the
behavior of semi-elliptical cracks propagation in thick-walled, high-pressure
cylindrical vessels for better adaptation of stress intensity factor changes
between specimen and vessel across the direction of crack propagation. In

chapter 1 it will begin with an introduction to the fracture mechanics and fatigue



behavior of cracks. In chapter 2 we will run on the theoretical researches about
under pressure cylindrical vessels also the stress distributions and kinds of
possible cracks in vessels will be observed in this chapter. In chapter 3 previous
researches and results in the relation with the failure in cylindrical vessels, such
as usage of weight functions are expressed. In chapter 4 it is represented that
how to find the geometrical properties of the new specimen. And finally in
chapter 5 accurate peruses are done to compare the fatigue crack propagation
behavior in real cylindrical vessel with new specimen and standard specimen.
Also in this chapter the empirical experiments that are done to confirm and
validate the computational finite element results are documented and the

consequence of comparison is exhibited.
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R, =38.6mm, R =35.6mm, Length = 250mm , t =3mm, o, = 230Kg/mm* ,c,, = 215Kg/mm’
K, =415.08Kg/mm*? , m =0.20210, p = 27.898 , P, = 21.396 Kg /mm’

a | 2c¢ | P, :Analysis (Kg/mm?) | P, :Test Ref.[4:1] (Kg/mm?) | Error (%)
0.35| 2.50 20.090 19.76 -1.67
0.90 | 4.00 16.616 16.08 -3.32
1.00 | 5.50 14.835 16.17 8.26
1.40 | 5.20 13.878 14.68 5.47
1.60 | 10.00 10.495 10.78 2.64
1.65 | 12.00 9.7547 10.10 3.42
1.70 | 8.00 11.142 12.00 7.15
1.80 | 14.00 8.8723 9.62 7.77
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