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Crack Closure Effects on Small Fatigue Crack Growth
Behavior in High Strength Aluminum

Hyun-Woo, Lee *

Abstract

The fatigue crack growth behavior of physically-short cracks (0. 2<a<2mm) and long cracks(2<
a<25mm) under constant amplitude loading was investigated with SEN type specimens using
aluminum 7075-T6 material with stressratio, R, of 0.05, -1 and 0.5 at room temperature.
The crack closure effect on fatigue crack growth was also investigated. It was found that
the physically-short cracks grew much faster than long cracks based on applied AK with
da/dN<1X107m/cycle. The transition crack lengths where similitude with AK existed was
between 1 and 2mm. The effective stress intensity factor range based on COD measurements
gave better correlation between the physically—short and long cracks. Thus it can be considered
that the crack closure effect is one of the main factors which causes the differences between
these two cracks.
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(b) Specimen for long crack' growth test

Fig.1 Test specimens
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Table 1. Comparisons of short and long crack growth behavior

AK
Growth _ Pos _ —_—
Rate oK (Pay'm) P 2Ky, (MPaym)| AK (MPay/m) N
da/dN max
(m/cycle) R ratio R ratio R ratio R ratio R ratio
0.05 -1 0.5;005 -1 0.5 005 -1 0.570.05 -1 0.5 {005 —1
2x10-7 | 10.2 10.5 7.5| -- -- - - == -=- 197 105 7.1 - -
6x10°% 7.4 76 52| -- -- - -- -- --159 6.0 5.0 --
1x10°* 6.1 56 3.8| .35 .30 - 4.15 3.95 -- 4.1 3.8 3.7 [0.99 0.9
5x10~° 4.9 4.5 3.3 | .41 .33 - 3.04 3.02 -- (2.8 2.9 2.75 0.96
2x10°° 3.5 3.3 21| .49 42 .55 1.88 1.92 1.89}2.15 1.9 175 0.99
1x10-° 3.0 2.8 1.95 54 45 .55 ! 1.44 1.52 1.7512.13 1.75 1.71 1.15
5x10-° 2.9 25 1.8 .55 48 .56 | 1.33 1.29 1.56,2.02 1.68 1.55 1.30
. .
1x10°° 2.6 2.3 17| .60 58 57| 107 0.97 1.46(1.82 1.61 1.43 1. 66
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