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Fatigue crack propagation of buried pipe steel under mixed mode loading

O S. Lee(School of Mech. Eng., Inha Univ.), Y. K. Choi*(Mech. Eng. Dept., Inha Univ.)

ABSTRACT

Recently, many studies focus on mixed-mode fatigue-fracture characteristics of materials. In order
to reveal crack initiation and propagation mechanisms in combined-mode fatigue. This paper investigates
the initiation and propagation behavior of the fatigue crack of the STS304 specimens under mixed
mode loading conditions. Moreover crack arrest and branch phenomena were analyzed with respect to
the change do the angle of inclined loading. The relationship between the angle of inclined loading and
the angle of branched crack was studied. A greate number of cycles are necessary to initiate a new

crack from the initial crack. The direction of the new crack propagation is determined by MTS theory.
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Fig. 1 Polar stress components near a crack tip.
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Table 1 Mechanical properties of STS304

Maternials

Material SUS304
Properties

Yield Strength [MPa] 391.02
(0.2% offset)

Tensile Strength [MPa] 649.74
Elongation [%] 63.29
Density [kg/m? ] 7920

Table 2 Chemical Composition of STS304

Chemical Comp.

Materials (wt.%)

C 0.08

Cr 18~20

Ni 8~12

Mn 2.00

Mo -

Si 1.00

P 0.045

S 0.030
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(b) Testing under mixed mode loading
Fig. 2 Geometry of internal notched ring and inclined
loading and a general view of the test under the
mixed mode loading condition
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Atk (x15° : 0.5mm , 30° @ 0.4mm)
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Fig. 3 Msgnification of a branched crack in a
specimen (£ 157 )(X40)
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Fig. 4 Branched crack positions of inclined angle of
+15° and 30° specimens
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Fig.5 Crack growth and cycle for inclined angle
of (a) +15° and (b) -15° specimens
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