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Abstract

In order to examine the effect of anisotropy and stress ratio on fatigue crack propagation
rate and opening-closing behavior and also arrest behavior by single tension peak overload,
the fatigue tests of constant amplitude stress and single tension peak overload adding to cy-
cle of constant amplitude were carried out in stress ratio of —0.4, —0.2, 0, 0.2, and 0.4 with
materials of T—L and L—T directions in 2024—T3 aluminum alloy plate. Crack opening-clo-
sing behavior were measured by the compliance method using COD gage and strain gage.

In case of the crack opening— closing behavior was measured by strain gage, the effect
of stress ratio is unchangeable. But in the case of COD gage, that is remarkably decreased.
Fictitious effective stress intensity factor(Up) and effective stress intensity factor ratio(U)
in L—T direction was higher than those in T—L direction and also threshold arrest over-
load ratio incrased as stress ratio decreased and that of T—L direction was higher than that

in L—T direction.
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Table 1. Chemical composition of 2024—T3 Al
alloy(wt, %)

Cu | Si |Mg|Zn|Cr|Fe| Ti | Ni|Pb|Bi|[Mn] Al]
4.39]0.04]1.53/0.11[0.01]0.30]0.04]0.04[0.02/0.04/0.66{ Bal.

Table 2. Mechanical properties

|

yield tensile elongation
strength strength
(MPa) (MPa) (%)
T-L 241 276 183
L-T 380 507 216
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Fig. 1 Geometry and dimensions of the fatigue test
specimen (units . mm)
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Fig. 2 Schematic drawing of fatigue crack opening-
closure measurement system
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Fig. 4 Fatigue crack growth rate (da/dN) as func-

Fatigue crack growth rate (da/dN) as func-
tion of stress intensity factor range (AK) un-
der constant maximum stress Smx=39.2MPa
(a) L—T direction, (b) T—L direction
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Fig. 5 Fatigue crack growth rate (da/dN) as function of effective stress intensity factor range (AK.s) un-
der constant maximum stress Smix=39.2MPa (a) T—L direction, (b) L—T direction(in case of

COD Gage)
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