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The Fracture Study of SCC of Al-Alloy for Marine Structures

—Behavior of SCC in Various Potentials—

Gui-sig Kim

The test specimen, designated the double cantilever beam, was employed for a fracture mechanics

study of stress corrosion cracking (SCC) of type 5083 Al-alloy in seawater.

Stress intensities for this DCB specimen were calculated by using compliance, strain energy release

rate and relation between stress intensity and strain energy release rate.

Analytical expression for compliance as a function of crack length was obtained by applying beam

theory.

It was investigated that the polarization potentials affected the growth rate and surface of stress

corrosion cracking.

The results are as follows,

The critical stress intensity was 134.81-148.38kg/mm* and K;i under polarization potentials

75.92-145, 78kg/mm*¥.
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The mininum stress corrosion crack growth rate was occured at-987mV SCE.

Insoluble compound on A phase was looked into through SCC.

The greater anodic potential is, the larger insoluble compound on 8 phase becomes.
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I : moment of inertia of one ofthe arms. Bh3/12
c : Specimen compliance. reciprocal stiffness
E, : polarization potential.-mV SCE

G : Strain energy release rate

Nomenclature 2 FHE
Ky : Stress Intensity Factor.kg/mm? 1. mEp
Ky, : Critical Stress Intensity Factor.kg/mm?
K;; @ Kr Value at Crack length a;. kg/mm¥ AIH A BB bR R 5083F FRe
Kree :a K; Value below which subcritical cr- 224, 2 (LB #itey HE-E Table 15 32
ack propagation does not occur.kg/mm% #E - double cantilever beam Aj@je2 2
a : Crack length.mm Zolubgst Fiktel BEFHel TAES A3
a; : Crack growth length after submerged Fig. 13} 7o) 225k =t
seawater. mm HE Y sfrcrack-S bolt HuG#ERA Al Ae] 18
a, : an empirical rotation correction equal to +0.43mm, T 0.74mm=|7 7}-F8ta Crack g
0.6h.mm Aol g ZAsls] Sste] HBATWMAES 50mmo]
k : $Specimen height. mm reference scaleg- height gauge2 fE3lal ot
¥ : the total deflection of the two arms at
the load point.mm 2. MR B
E : modulus of elasticity. 7200kg/mm? DCBRKE L Kipad o2 449 Agsoes
B : Specimen thickness.mm Krsccg 24T 4 Qozz Ag4dA ol FA .
12 : Crack growth velocity.m/sec 03 o HE ASe st o] FEesle] ¢
P :load.kg t}.2,9 ASTM STP 410¢] ¢j5}= DCBA® s 9] Ks
Table 1. Chemical Composition and Mechanical Properties of Test Specimen
Chemical Composition (%) Mechanical Properties
: T.S. P.S Elongation
Si Cu Fe Mn Mg Zn Cr Ti Al (Kg/mm?) (Kg/mm?) %
0.14 0.03 0.21 0.65 4.51 0.02 0.11 0.01 Re. 30 15 22
r
@ s
=2
‘ J
o 160 -
L ]

10 —p- 10—~
N

Fig. 1 Geometry and dimensions of test specimen.
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Table 2. Quality of Sea water for the

experiment
Hardness M Alk- Chlo- Specifie P. Temp.
(ppm alinity ride  Resista- H.
CaCO0,) (ppm (ppm nce
CaCO;) CI7) (Q-cm) o)
4, 400 94 14, 300 26 8.26 15

|
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Fig. 2 Experimental Apparatus.

Water Tank

Test Specimen 3. Luggin Capillary
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Photo. 1 Luggin Capillary.
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Table 3. Obtained Data
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Fig. 3 Relation of K;—V on polarization
potential.
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Specimen Applied Applied Polarization y a a; Kre Ki;
No. Ampere Voltage Potential
A 4P (—mV SCE) (mm) (mm) (mm) (Kg/mm*) (Kg/mm?)

1 0.60 5.0 378 1.16 21.53 31.94 139.75 75.92

2 0.15 2.0 534 0.96 18.26 25.41 146.56 93.42

3 0.03 1.0 671 1.06 19.88 23.36 143.41 113.11

4 — — 865 0.94 19.01 19.83 135.68 127.64

5 0.02 1.0 987 1.01 18.76 19.00 148.38 145.78

6 0.05 2.3 1170 1.12 21,02 21.61 139.76 134.20

7 0.10 4.0 1374 1.09 21.14 22.15 134.81 125.93
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Fig. 4 Relation of V-Eo at Resion J.
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Photo. 2 Surface of SCC under various polarization potentials along 544~1008 hours.

1) —378 mV SCE 2) —53¢ mV SCE 3) —671 mV SCE
4) —865 mV SCE 5) —987 mV SCE 4) —1374 mV SCE
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