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Simulation of Stress Intensity Factors and Critical Crack Length of
Surface Oblique Crack on Round Tube
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Abstract

Calculation models were established based on the elastic fracture theory and complex function theory
for the surface oblique crack on round tube. Change in stress intensity factors and critical crack length
were investigated when surface oblique crack on round tube developing propagation considering different
influencing factors. Take crack type- I and type-Il for example, by using the strain energy density
theory, a complete analysis was performed. The influence of crack initiation angle, crack angle and size
on the stress intensity factors was calculated. The influence curves of crack angle on two stress intensity
factors of the mixed-mode crack were obtained. Then, the influence extent was compared. Moreover, the
complete analysis on the influence which cracked initiation angle, crack angle on the critical crack length
was performed. The results showed that with the increase of the crack angle, the maximal and minimal
values of the two stress intensity factors (K, ,K; ) were same, however, the tendency was opposite.
Moreover, to type-I crack , the stress intensity factors on the position of 8 =0 and 8 =27 were equal to zero.

Key words Surface oblique crack, Stress intensity factor, Critical crack length, Strain energy

density, Complex function
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Fig. 1 Round tube with surface oblique crack
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Fig.2 Relationship between size of crack,

position of crack and opening angle
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Fig.3 Relationship between size of crack,

external load and opening angle
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Fig.4 Relationship between size of crack,

external load and position of crack
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Fig.5 Relationship between stress intensity factor K| ,

position of crack and size of crack
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Fig.6 Relationship between stress intensity factor K ,

position of crack and size of crack
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Fig.7 Comparison of relationship between stress intensity
factor and position angle of crack for types [, II

mixed mode crack
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Fig.5 Resin-bonded diamond wheel surface topographies

after dressing(i, =1 A,7 =10 min)
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