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Abstract

To establish the evaluation of the fatigue crack growth behavior in 5083-O aluminum alloy,
constant load-amplitude fatigue crack growth tests were carried out under the small scale
vielding conditions. Crack length and closure of this material were measured by the compli-
ance method using a clip-on gage.

The main results obtained as follows: The fatigue crack growth rate against stress intensity
factor range 4K exhibits the trilinear form with two transitions at the growth rate 5.5x107¢
and 5.5x10"°mm/cycle, in the so-caled Region [[. The trilinear form appears still in the plot
of growth rate versus effective stress intensity factor range AK.¢r. Stress ratio R affects the
relationship of crack growth rates versus 4K but does not affect the reation of crack growth
rate versus 4K.::. The experimental results indicate that the effective stress intensity range

ratio U depends on the maximum stress intensity factor Kum.x, but not on the stress ratio R.
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Table 2 Mechanical properties
i Yield Tensile
Designation strength strength \'Elo*wa)tlon
7, (kgf/mm?)igs (kgf/mm?) e
5083-0 15.6 | 30.8 | 25.0
Part A
S e
i‘.—.—\ "
;* 50.8 12. 741 g 0.4 Unbin

Fig. 1 Test specimen configuration

Fig. 2 Example of measurements of crack length
and crack closure
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Table 1 Chemical composition(wt. %)

Designation ‘ Cu Si ! Fe ‘

Mn |

Mg | zn | oo | T | Al

5083-0 0.0¢3 | 0.086 | o022 |

0.48 |

466 | 0.011 [ 0.16 | o0.024 [ Rest
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Fig. 8 Fatigue crack growth rates as a function
of 4X
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Fig. 5 Closure behavior of fatigue crack as a
function of 4K
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Fig. 6 Electron fractographs of fatigue fracture surface
(Arrow indicates dircction of crack growth)



5083-0 & F=l 544l BETIER £H5 T229d 3T Wk

e T
N
By ggg@&&ﬁ“ gty & &
Q 9
0.3 A
0.7
0.5 = 1
s &
0.5 5083~ 0
R 0.1 [m}
0.4 R 0.3 o]
R 0.5 S
03 1 T
10 20 30 40 50 60 70

Koos (kg f/mm™’)

Fig. 7 Crack closure behavior as a function of
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