
 

Analysis Of Stresses And Strains Near The End Of A Crack Traversing A Plate
Irwin [UPDATED]

the problem of analysis of strains near the end of a crack traversing a plate at a steady velocity has been solved. the method is suitable for consideration of the quasi-brittle fracture due to
the small deformation near the end of a crack. the case of narrow and wide or long crack has been considered. the method is based on the taylor theorem. the stress intensity factor is

defined by the contour integral method. the steady velocity in the direction perpendicular to the plate and the rate of change of curvature in the crack growth direction are determined. the
finite element method is used for the discretization of the problem and solution of the associated differential equations. a discussion has been made of an application to an insulated high-

pressure gas piping system with various assumptions of the form of the crack velocity to which the method may be applied. it is noted that due to the small deformation near the end of the
crack, the results for the steady velocity are applicable in the analysis of the quasi-brittle fracture for a crack traversing a plate subject to transverse loading. for a reference for applications
in other cases, a diagram may be referred to in a book. the stress intensity factor or k can be determined by the integration of the rate of crack growth around the crack tip or by integration

of the crack growth along the contour surface at the crack tip, in a plane perpendicular to the direction of the crack growth. the first method is equivalent to the method based on the
integration of the crack growth over a time interval. the latter method is called the integral method. in both cases the crack length is first determined as a function of time. then the cracks

are allowed to grow until the crack length has reached l. at the latter time t, the crack length is given by l(t) = l0 + at where l0 is the initial crack length. the crack growth rate a(t) is defined
in two cases: 1) at a steady velocity; 2) the crack growth is proportional to the crack length.
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for steady velocity the
crack grows due to

hydroplastic deformation
at an angle theta. the

stress intensity factor has
been determined from the

formula for an elastic
material. this formula also
represents a trend for the

very small theta angle.
the k s1t is the stress
intensity factor. in a

recent paper [17], it is
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pointed out that in the
1970s, in europe, there

was little known about the
nature of plastic fracture.
in these conditions, mike

dawes (figure 5) and
colleagues (from the

welding institute,
cambridge) considered
the applicability of epfm
concepts for the analysis
of fatigue cracks. material

strength and fracture
toughness of metal welds
were determined by the
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welding institute
investigations. it was

concluded that reliable
fatigue resistance
required a fracture

toughness k = 0.7 and a
fully plastically failed

region for yield strength
of 110 mpa. the solution

to the strain energy
density analysis involves
a double integral over the

element containing the
crack. however, the

region of integration can
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be greatly reduced with
the use of integration by
parts. we also need to

determine the stresses in
the element. we find that
the nodal force, which has
a magnitude equal to the

value of the stress
intensity in each of the
edges, is directed along

the direction of the
corresponding edge. the
contribution of the stress
intensity to the overall
stress can be obtained
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from the nodal force and
the area of integration. we

have shown above how
the element's stresses

can be determined from
the strains. this is

illustrated in the graph
below. since the stresses

are directed along the
edges, the stresses are

also nonzero for both the
y and z directions and the
magnitude of their value
is given by the value of
the stress intensity in
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each of these directions.
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