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Condition for Fracture Formation from Inclusion

I. Soft Inclusion and Pore

Hitoshi Kompe**

The condition for fracture initiation from a soft inclusion and pore is discussed. The exact
solution of the distributions of elastic stress and displacement around and in an oblate spheroidal
inclusion or pore is obtained under the condition that the state of stress is uniform but arbitrary
at infinity. It is assumed that the fracture occurs where the local maximum tensile stress reaches
the ideal tensile strength of the material. '

The thinner is the oblate spheroidal inclusion or pore, the higher is the stress concentration
at the interface. The criterion for the formation of fracture from a penny shaped soft inclusion
or pore is very similar to that of the two-dimensional Griffith’s theory in spite of the difference
of coefficients. Under high applied compression, the fracture will start favorably from an incom-
pressible inclusion which is weak under shear. Under a tension, however, the fracture will originate
most easily from a porous crack. The normal stress and shearing stress in a penny shaped soft
inclusion are almost equal or less than those applied by the external force, respectively.
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Fig. 1 Oblate spheroidal penny-shaped inclusion
and co-ordinate system (x, v, z).

Fig. 2 Relation between the x', 3’ axes and
x, y axes.
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Fig. 3 Variation of the coefficients of stress con-
centration for the normal stress -a— and
for the shearing stress -b/2- with the
factor of flatness go -ratio of thickness to
the lergth- of an penny-shaped inclusion
ard pore. P and G denote the coefficients
for the pore and for the inclusion of
graphite in a cast iron, respectively.
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Fig. 4 Conditions for fracture initiation from
the edges of a penny-shaped pore (go=
0.034) ~P- and of a penny-shaped gra-
phite inclusion (gy=0.01) -G~ in a cast
iron and Mohr’s stress circle.
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