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The Effect of Variable load on the Propagation Retardation of
Corrosion Fatigue Crack in Al-Alloy used for the Shipbuilding
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Recently with the rapid development in marine and shipbuilding industries such as marine
structures, ships and chemical plants, there occurs much interest in the study of corrosion fatigue
characteristics which was closed up an important role in mechanical design.

In this study, the 5086 Al-Alloy was tested by use of a rotary bending fatigue tester.

The retardation effect of variable load on the corrosion fatigue crack propagation in sea
environment was quantitatively studied. ¢

1. The retardation effect of corrosion fatigue crack propagation is largely eminent when the
variable load ratio is 1.52.

2. The corrosion fatigue crack propagation by variable load is delayed by the reduction of
residual compressive stress and corrosion electric current from plastic deformation of crack
tip.

3. The delayed phenomenon of corrosion fatigue crack growth rate by variable load decreases as
the 4K value of stress intensity factor range is increasing.

4. The corrosion sensitivity by variable load is also decreased as the AK value of stress inten-
sity factor range is sensible.
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Fig. 1. Dimension of test specimen (mm).
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Table .

Chemical Mn | Cr Co | Mg | Si Ti Fe | Al

composi tion

{wt. %) 0.36 (0.132 | 0.02 ] 3.7 ] 0.05 {0.015{ 0.24 | Res.
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properties 42 30 12

s HE ol A 5 I (bending stress) o o237
Zhol -l e

u‘i

HE

o&
o

F & =PL'3EINA
sl P =3Eld/Lolng
TN o =M/Z=P(L-L)/Z
=3El §(L-LI) /ZL?
=1.5ESt (L-L} /L?
¢ =1.5E8t (L-L)/L® et (2)

N



Q534 537

#17

A4 % 1988. 12 197

of 7] 4 E =9 A4 (kg/mm’)
| =xted 22k 2ol E (bt* /12)
L=A3d 4% M S Hta)
712] (mm)
Ll= A& 1.3 8ol wxjetel
71?4(mm

t
Z = b A 4 (bt* 6]
0 =

Tf 3 Qifg‘% (mm)

1}'{ %t%#%‘ Fifi-2 ALE 2000 74 PHEEE
= BiReha RER A Ko dH (LR
‘a’gﬂq 3 171” 7} flstel mal g Al Rk
AEAe Bagh o H4 @ikE WELEA A

2.2, e

A sl ALEE RO it Vi E
& REppee] 44 R#lElT Fig. 2ok 2k

Fig. 29 BEaEs i A2tg Hos Bk

1. Specimen 10. Adjusting nut

z. Corrosion cell 11. Electrode

3. Feed water tant 12. Conductivity meter
4. Drain water tank 13. Eccentric cam

5. Bed 14,  shaft

6. Motor 1s5. Liner

7. Pulley 16. Cover plate

8. Counter meter 17. Potentiometer

9. Spring 18. Reference electrode

Fig. 2. Schematic diagrom of test apparatus.
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