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The Effect of Stress Corrosion on the Strength
of Al—Alloy used for Aircraft

P.S. CHOE, U. J. LIM, J.R. LEE

National Fisheries University of Pusan

In this study, the A1-7075 alloy was tested by stress corrosion tester which is constant dis-
placement in seawater (p = 25Qcm) and investigated corrosion current density and stress corro-
sion index under impressed voltage.

The main results obtained are as the following:

1) Corrosion current density in the load stress become higher 'combareﬂ with no load. Fine
stress corrosion cracking and pit occured in the load stress, but in the no load pit only.

2) Corrosion current density decreases and also stress corrosion cracking is delayed with increase
of bared surface area of anode.

3) Stress corrosion index (1) for specimens by stress corrosion cracking growth become smaller
with increase of stress and decrease of bared surface area of anode.
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Table 1. Chemical composition & mechanical pro-
perties of used material (Al 7075—T7351)

Chemical Cu } Mg., Mn‘ Fe | Si |7Zn{Cr| Ti}| Al
i composition |- — o e ——]
(V\l ) 5.6 | 2.5 14[()2"} 0.5 0.3 | 0.2 | Res
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| Mechanical strength strength
properties Ckgf am*) (kg€ mm¥) (%)
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Fig. 1 Dimension of test specimen (unit . z)
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1. Specimen

Y. Loading boll
2. Corrosion cell 10. Ampere meter
3. Feed waler tank 11 Rheostats

4. Drain water tank 12. Electric power source

5. Bed 13. Potentiometer
6. Adjust boht 4. Strain gauge
7. Counter  electrode 15. Digital stratn indicator

8. Reference clectrode

Fig. 2 Schematic diagram of test apparatus
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Table 2. Chemical composition & mechanical
properties of used material (Al 5086)

Chemical | Cu | Mg I Mn| Fe | Si | Zn | Cr | Al
composition —
(wt %) [0.047] 4.07 | 0.48 |0.375 0.19 0.07 | 0.11 | Res
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strength strength
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{a) No load, BEv = 12V, Sa =7 mnv,

(b) o =20 kgt/ mm®, Ev =2V, Sa =7 mn?

Photo. 1 Macro—graph of SCC in seawater
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Fig. 3 Relation between corrosion current density
and. test time under various stress
(0=258m, Ev=12V, Sa=T7m?)
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Fig. 4 Stress corrosion index(1—a) of the speci-
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Fig. 6 Stress corrosion index(1—q) of the speci-

mens under various area of anode
(p=258m, Ev=12V, a=20kgf/mn*)
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Photo. 2 Macro—graph of SCC in seawater
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