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Abstract

The understanding and appllication of fatigue crack propagation mechanism in variable
amplitude loading is very important for life prediction of the air travel structures. Particula-
rly, the retardation and arrest behavior of fatigue crack propagation by single tension over-
loading is essential to the understanding and appllication of fatigue crack propagation me-
chanism in variable amplitude loading.

Numerous studies of the retardation behavior have been performed, however investiga-
tions of the arrest behavior have not been enough yet.

As for the arrest behavior, Willenborg had reported that the overload shut-off ratio [RSF
(Kot/Kua) crak amest]  had been the material constant, but recently several investigators have
reported that the overload shut-off ratio depends upon the stress ratio.

In this study, authors have investigated the effect of stress ratio on the threshold overload
shut-off ratio to generate arrest of fatigue crack growth in high tensile aluminum alloy 7075-
T735 which have used in material for air travel structures, It has been —04SR=04 till
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now, the region of stress ratio investigated.

The threshold overload shut-off ratio has decreased as stress ratio has increased in overall
region of —0.4 SR=04 and the linearity has been seen in this material. Moreover, the ex-
perimental equation between R,, and R has been made; The relation has been R,=—R+2.
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Table 1. Chemical composition of 7075—T735 Al
alloy (wt.%)

CuiMg|Mn| Fe| Si [Cr|Zn|Ti| Al

2.24 | 2.00 | 0.01|0.09 | 0.04 |0.004| 5.73 |0.03| Bal.

Table 2. Mechanical properties of 7075-T735 Al

alloy
Yield Tensile Elongation
strength strength %)
(MPa) (MPa)
480.95 541.58 14.0
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Fig. 1 Geometry and dimensions of the fatigue
test specimen
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Fig. 2 Fatigue crack growth rate(da/dN) as a fu-
nction of stress intensity factor range(AK)
(stress ratio(R);0= R$04, maximum st-
ress; Spx=239.2 MPa)
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Fig. 3 Fatigue crack growth rate(da/dN) as a fu-
nction of effective stress intensity factor
range(AK.;) (Stress ratio(R); 0<R=Z04,
maximum stress; Sp.=39.2 MPa)
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Fig. 4 Fatigue crack growth rate(da/dN) as a fu-

nction of stress intensity factor range(AK)
(stress ratio(R);—04<RZ0, maximum
stress; Sm=39.2 MPa)
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Fig. 5 Fatigue crack growth rate(da/dN) as a fu-

nction of effective stress intensity factor
range (AK.) (stress ratio(R); —04=R=
0, maximum stress; Sm.=39.2 MPa)
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Fig. 6 Fatigue crack growth rate(da/dN) as a fu-

nction of stress intensity factor range(AK)
(stress ratio(R);—04<R=Z0.4, maximum
stress;Sma=39.2 MPa)
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Fig. 7 Fatigue crack growth rate(da/dN) as a fu-

nction of effective stress intensity factor
range (AK.) (stress ratio(R); —04=R=
0.4, maximum stress; Sp.=39.2 Mpa)
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