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A Study on the Behavior in the Corner Crack Propagation
of Al-Alloy used for the Shipbuilding by the Corrosion Fatigue

Uh-Joh LIM and Jin-Yel LEE*
National Fishieries University of Pusan *Korea Maritime University
(Received October 30, 1988)

Recently with the rapid development in marine and shipbuilding industries such as marine
structures, ships and chemical plants, it takes much interest in the study of corrosion fatigue
characteristics that was closed up an important role in mechanical design.

In this study, characteristics of corner crack propagation on the base metal and heat affected
zone of 5086 Al-Alloy was tested by using of a rotary bending fatigue tester and was investigated
under the environments of specific resistance, p =25 Q ¢m and air.

The corrosion fatigue crack initiation and corrosion fatigue life sensitivity were quantitatively
inspected for 5086 Al-Alloy in the specific resistance, p =25 Q cm.

Main results obtained are as follows:

(1) The corrosion sensitivity of heat affected zone under specific resistance, p =25 Q om
shows approximately 1.69~2.22 and corrosion sensitivity of base metal is more susceptible
than that of heat affected zone.

(2) The corrosion fatigue life sensitivity on heat affected zone decreases eminently than that
of initial corrosion fatigue crack.

(3) The characteristics of quarter elliptical corner crack propagation shows that depth crack
is more grown than surface crack at crack initiation, but the surface crack is more
propagated than depth crack as the crack propagation is increased.

(4) The surface crack and depth crack growth on heat affected zone by softness show delayed
phenomenon than that of base metal.
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Table 1. Chemical composition and mechanical properties of used material

a) Chemical composition(Wt %)

Description Mn Cr Cu

Mg Si Ti Fe Zn Al

Base metal

4
(A5086 H116) 0.48 0.11 0. 047

4.07 0.19 0,022 0,375 0,07 Res,

Welding wire

(AWS ER5356) 0.20 0.20 0.10

5.50 0.25 0,20 0,40 0. 10 Res.

b) Mechanical properties

M al Yield strength Tensile strength Elongation
ateria (kg/mm?) (kg/mm?) %)
Base metal 24,12 32.5 13.5
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Fig. 3 Schematic diagram of test apparatus.
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Table 2, Welding condition
S 3 ’ Heat .
Side Electrode Mix Gas Amp, (A) | Volt(V) R Input Joint Configuration
(Cm/ Min)
(KJ/Cm)
1.2¢ 2Kg/Cm? 160 28 70 _, t=8 .
Face AWS (75Helium 190 30 60 17.2 M N
N
ER 5356 + 200 32 50
Back | (Mg Alloy) | 25 Argon) 200 32 50 7.7 L2 |
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Table 3. The results of charpy’s impact test for A5086 (Unit | kg-m/mm?)

Position HAZ n}f:f; Weld metal
Te:t( 7:1’:) 1 3 5 7 10 0 0
1 1.47 1.77 1.49 1.50 1,30 1.20 1.20
2 1.85 147 1,43 1. 40 1.37 1.30 1.25
3 1.86 1.32 1.42 1.50 1.35 1.30 1.25
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