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A Study on the Through Crack Behavior of Aluminum Alloy with Cantilever
Beam Type under Variable Load
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Abstract

This paper examines the crack growth behavior of 7075-T651 and 5052-H32 aluminum alloy
under high-low block loading condition. The cantilever beam type specimen with a chevron notch
is used in this study. The crack growth and closure are investgated by compliance method. The
applied stress ratios are R=0.,15,0.0, —0.15 and R=—0.15, 0.0, 0.15. The crack growth rate was
found to increase as the load amplitude increases. However, AK.;; was almost independent on the
stress ratio. The experimental constants of 7075-T651 and 5052-H32 in Paris law were ¢'=1~1.3
X107, m'=3~3.2and ¢'=4~6X%X10"°%, m'=4.3~4.8, respectively. Ko, of 7075-T651 and 5052-H32
becomes smaller as the stress ratio decreases. It seems that the crack closure affects Kop.
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Table 1 Chemical composition of 7075-T 651, 5052-H 32 Al alloy (%, wt.).

Other
Materials Zn Cu | Mg | Cr | Mn | Fe Si Ti Al
Each | Total
7075-T 651 56 116 |2503]03/05|0.4]0.2]| 0.05 0.15 Remainder
5052-H 32 0.110.1{25(03]0.1]0.410.25| — 0.05 0.15 Remainder
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Table 2 Mechanical properties of 7075-T 651,
5052-H 32 Al alloy.

Yield Tensile )
. Elongation
Materials | strength strength (%)
(MPa) (MPa) °
7075-T 651 471 539 9
5052-H 32 157 265 11
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Fig. 1 Configuration of test specimen.

Table 3 Load and voltage of stress ratio.

Stress ratio Lmax | Lo | AL\ Ve | Vi
N) | (N) | (N) | (V) | (V)
R=-0.15 41.21|-6.36147.57| 2.0 |—0.3
R=0.0 41.21 0i41.21| 2.0 0
R=0.15 41.21} 6.05|35.16| 2.0 0.3
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