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A Study on Corrosion Fatigue Crack Propagation
Behaviors due to a Single Overload in 8083-T5 Aluminum Alloy

7 RS R AT 5
Dong-Myeong Kang - Chang-Ki Woo - Ha-Sung Lee
(19971 53 62 FH4, 19973 93 52 |EH)

ABSTRACT

6063-T5 alloys are tested in laboratory air, water and 3% NaCl solution to investigate the effects of
corrosive environment on the retardation behavior through single overload fatigue test. Also, the fatigue
crack propagation and the crack closure behavior are studied.

The results obtained in this experimental study are summarized as follows :

1) Behaviors of fatigue crack growth retardation are observed in water and 3% NaCl solution as they do
in air. The number of delay cycles and the size of affected region by single overload decrease greatly
in water and 3% NaCl compared with those in air.

2) In fractographic results, the overload marking by single overload appear remarkably in air, but
indistinctly in water and 3% NaCl solution.

3) The effect of crack closure on crack propagation is most remarkable in the beginning of crack
propagation. With crack propagation, the crack closure level and its effect decrease greatly.
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Table 1 Chemical compaositions & mechanical
properties(AB6063-T5)

Chemical Si | Fe| Cu {Mg| Mn | Zn Ti
Compositions 1 0.41]0.15}0.001]0.5310.025| 0.001 [ 0.016

Mechanical | E(GPa) | ¢ (MPa)| o (MPa) |(%1] v
Properties 80.12 165 205 19.60.33

Table 2 Test conditions in corrosion fatigue

DOD  |temp. | flud velocity i anodic current
(ppm) | (C! (m/s) p density{ A/em”)
7.5~8.0] 20 1 7.040.2 0.5
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1. Specimen 9. Thermocouple
2. Chamber 10. Circulate pump
3. Chuck 11 Air pump
4. Inlet pipe 12. Filter
5. Outlet pipe 13. Heat control box
6. Control valve 14, Heater
7. Cooler 15. Lead wire

8. Return pipe

Fig. 2 Schematic diagram for corrosion fatigue
apparatus
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Table 3 Load conditions in fatigue test. (air, water &

3% NaCl)
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