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Recently with the rapid development in aircraft and aerospace industries such as airliner, righter and
rocket, there occures a great interest in the study of corrosion fatigue crack propagation closed up an
important role in mechanical design.

In this study the corrosion fatigue behavior of the A2024—T3 alloy was investigated by using the bend-
ing corrosion fatigue tester of eccentric can type under the environments of specific resistances = 250 - cm
and in air.

The corrosion sensitivity of corrosion fatitue crack was quantitatively inspected for A2024-T3 alloy in
the various stress ratio.

In addition, the effect of stress ratio of the propagation behavior of the corrosion fatigue crack was
studied.

Main results obtained are as follows:

1. Number of stress cycle to corrosion fatigue crack initiation and corrosion fatigue life increases with
decreasing the stress ratio.
2. The corrosion sensitivity of corrosion fatigue crack initiation in the stress ratio of R=0.1 ~0.7 is about

5.9 ~2.8 and the corrosion sensitivity decrease with increasing the stress ratio.

3. The corrosion fatigue crack propagation of A2024-T3 alloy accompanies the pitting.

4. The corrosion sensitivity of corrosion fatigue life in the stress ratio of R=0.1 ~ 0.7 is about 1.2 ~ 2.2
and the corrosion sensitivity is increasing with increasing the stress ratio.

5. The corrosion sensitivity of the corrosion fatigue life is more susceptible by the corrosion fatigue

and stress corrosion with increasing the stress ratio.
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Fig. 1 Dimension of test specimen (mm)

Table 1. Chemical composition and mechanical
properties of used material (A2024-T3)

Chemical 1 Cy | Mg | Mn | Fe [ Si | Zn | Cr | Al
composition
{wt%) 45| 1L5]06104)03]0.2]0.1 | Res
Mechanical | Tensile strength Yield strength Elongatio
properties {kgf/mm) (kgf/mm) (%)
46 35 18
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1. Specimen 8. Counter meter
2. Corrosion cell 9. Spring

3. Feed water tank 10, Adjusting nut
4. Drain water tank 11. Shaft

5. Bed 12. Eccentric cam
6. Motor 13. Liner

7. Pulley 14. Cover plate

Fig. 2 Schematic diagram of fest apparatus
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LA LA I B LN B RO Ml am i may n e ey
18 : . o . ‘.
6 | o:ge0.1 v foe o

i +:R=0.32 . . a o

14 F e IR=0.5 o . . o

i tR=0.7 * . © 1

~ 12 } * " .. . o -

E ¢ . . o 1

~ 10 . .’ . ooo -

- L] . a o

= L] . & -

pur} N .* .* a °°

o 8 >, . . o -

L . . o o° p
6 o o’ W 0 -

- [] ] & o

B LIS K o° g

s 4k o ot * ot o ~

S PLI .“ o° <
R ..... .. °°oO
2 -_:‘. ‘.“.;;oooo -
" .
::L{_‘&g.‘_’iogo? [ES P TPW SEPE ET ETON B
0 2 4 6 8 10 12 14 16 18 20 22 (x10%)

NKumber of stress cycle, N{cycle)

Fig. 7 Crack length versus number of stress
cycle for various stress ratio in 258 .cm

20 z2(xic 5)



MR HFolF AR WAy AN WIEREl ol Xt Tk 44 53

R ol 4 2024-T3 & Fv)F (r&tt o] B yd
4 ol mlAlw Lkl Re| e sl o
shed, JEte R348 0.1,0.33,0.5 % 0.72 44k
Al el whE pERhIE G A ERAD ] a9t LHKH
g Nepol RAE Aefste] Mgl Aol

olof &lstel i R=0.7 dul HEHZ 250,

em ol M Ry el g W kR ek,
W R7E Wb 3ol uheh ekl i R g ol i
FESIS BRHlS Mola glew, ZehirhellAl jif) It
R=0.1 o = @ape; B el 7hg Ms sl
o g madelvh o 13~1dmm o] & el 4

ZFe BEh ol 4 3] whebrlis Mg Hola eloh

Photo, 1 EauEBHE ol A 2024 - T3 &5v] 5 {3
Gl BRI R Tk ) MBS PR H
% vhepd Alolet,

olol olshul RO ME Folol fLakel B
WA el WiEs e Uded o 4 Atk
ela Alfkel BEkol BET W) R A
mame A o mEe) ERY o A
7},

.53 el

Photo 1.
propagation for A2024-T3 alloy under o = 258.cm

Macro-gragh of corrosion fatigue crack
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Fig. 10 Corrosion sensitivity versus stress ratio
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