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The fatige crack propagation occunies a major fraction of
the useful Fatigus life in many structural components. For
the purnoses of anelysis and design, crack propagation ra-
tes have been sought by various researchers in terms of
siresses znd other variables of the component. Use of Stress
Intensity factors to describe the rate of crack propagation
seem to be the most rational of the present methods (1).
"his method, however, fails when +the assuaptions of linear
sracture mechenics ere violated. The present investigation
is concerned with removing this restriction and extension
of this epnroach to cases of crack nropnagation in components

subjected to inelastic strains.

7o describe inelastic stresses and strains in the vicinity
Y
t

of crack tins inelastic stress and strain intensity factors
are nroposed. #s it 1s coprnidable to derive these factors in
nost cases a modified stress intensity factor is developed
which indirectly incormorates these inelastic intensity fac-
“crs (2). Using a recent hypothesis due to Jeuber (3), this
nodified stress intensity fector (aK*) is shown to be related

to linear stress intensity factor (aK) eas:

AeP | 1/2
AK' =AK |1+ —2 (1)
BE;
P e
w‘nereAelI’ AGN are the nominal nlastic and elastic strain

ranges respectively.
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functional relatiions between crack bdrovagation rates cnl

the modified stress inleasity Tactors are dzveloned.

To illustrate ang subslantiate this brocedure, =sbhout 5.
experiments were conducted using thin nild steel and +uo
aluninum alloy (7075-16 and 2024-73) plates with centr:
ellivtical holes, Plate specimens vwere subjected to con-
stant amplitude nominal cyclic stroins in a servo-controlled
hydraulic closed loop testing system. Crack lengths at vari-
ous number of cycles were measured using a travelling nicros-
cope, from which crack procagation rates were comnuted. For
determination of modified stress intensity factors for thesze
plates with cracks emanating from central elliptical holes,
stresses recordet a+ various nunbers of cycles vere used.
Relations between crack propagation rates and the stress
intensity factor (AK') are given and discussed in the light
of the cxisting relations and ethods. Devendence of crack
propagation on strain levels, crack length and material pro-
perties is given. Influence o1 local and gross vlasticity on
fatigue crack nrovagation rate is elaborated.

REFERENCES

1. Paris, P.C., "Fracture L.echanics Aonroach to Patiguen,
in 'Fatigue - An Interdisciplinary Abproacih',
edited by Grosskruetz, J.C., Syracuse Univ. Press,
1964, pp. 107-132,

2. Gowda, C.v.B., "Fatigue Lehaviour of Hlotched [:ild Steel
Plates in Plane Stress", Doctoral Thesis, University
or Waterloo, liarch 1969,

J. lleuber, ., "A Physically .lonlinear Jotch and Crack ilode "

2
. siech, and Phv, Solids, Pergamon Press, August 1088,
PD. 289-294,

V-443/A


User
Rettangolo




