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A Study on the Corrosion Fatigue and Cathodic Protection of the
High Tensile Strength Steel used for the Shipbuilding

D.H. Jeon, W.Y. Kim, K.J. Kim, E.H. Yi

Korea Maritime Unversity Corrosion Laboratory

Abstract

The plane bending corrosion fatigue test was performed on the SM58 steel plates jointed with submerged arc

welding in the natural sea water.

The main results obtained from the test are summarized as follows:
1) The weld zone of the steel plate had the highest tensile strength, electrode potential and the brittleness, but the

heat affected zone was the lowest hardness.

2) The cathodic protection of the SM58 steel was also effective for the plane bending corrosion fatigue, and the

optimum potential of it was -1000mV SCE.

3) The corrosion fatigue strength under the various stress conditions of the steel plate could be estimated and also

the required safety factors on the design could be obtained from the fatigue strength diagram.

Nomencrature (523852 8F)

C., : Carbon Equivalent (FHE 38 &)

Py : Composition of Weld Cracking Susceptibility
(B ERMETH)

a : Factor of Stress Concentration(fE D%, iR
RED

5: Factor of Rupture(IkETfR#0 or Fatigue Notch
Factor (SR %80

7 : Notch Sensitivity (f J7#rh )

S; : Safety Factor (%23:7%)

Omas, On i Maximum Stress(JxKHET)), Mean Stress
(4450EH) kg/mm?

g, : Stress Amplitude (FE7#RTR), kg/mm?

6, 0,,: Fatigue Limit (R#5[RE), Yeild Strength (%

RigEE), Kg/mm?

ors : Tensile Strength (B|3:3&), kg/mm?

o, t: Notch Root Radius(x % &$-2Hz4E), No-
tch Length(2=%]Z¢]), mm

BM : Base Metal (F3#15)

HAZ : Heat Affected zone (Z#35T)

WM : Welded zone ()53

N : Number of cycles to Fracture (fi#= = 71+ 9] A}
ol 40

S : Repeated plane Bending Stress (K i i« 3 # 1)

OWONA Specimen : No-welded No-notched Atern-
ative Stress Specimen. '

WWNNP Specimen : Welded Notched Pulsative Stress
Specimen.

OWONP Specimen : No~welded No-notched Pulsative
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Stress Specimen.
OWNNP Specimen :
Stress Specimen.
OWONPOP Specimen : No-welded No--notched Puls-
ative Stress No-protected Specimen.
WWNNPOP Specimen : Welded Notched Pulsative
Stress No-protected Specimen.
WWNNPCP Specimen : Welded Notched Pulsative
Stress Cathodic Protected Specimen.

No-welded Notched Pulsative
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Table 1. Chemical Compositions of Steels ()
Kirds of Strecl C s Mn P S ’ Ceq*  Pew*™ | Remark
B:  Metal 07 0.28 1.22 0011 0.008 0.373 240
Wlded Metal 0.14 0.33 1.67 0.013  0.005 0418 0235 |
SM 58 <COI8 <055 <150 <001 <004 | <044 <0273
RA 4o~RE 46 <018 <055 09~1.6 <004 <004 [ <045 <0260 |Killed Steel
*C,. " = C=Mn/f6, *¥Pey=C-+Si/30-+ Mn/20

Table 2. Mechanical Properties of Steels(20°C)

l\lrds of Steel Yield point  Tensile strength  Elongation Impact Strength* Remark
Base Metal 55.18kg/mm?2 68.55kg/mm?2 27.1% 4.95kg-m '
SM 58 >47 58~73 >19 >4.8
~ N ~ Quenching &
RD 46~RE 46 >46 60~72 >16 >4.8 Tempering

*Charpy Impact Test
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Table 3. Welding Condition (Submerged Arc Welding)

Welding Rod wire ‘ Vollatage =~ Amp. peed  Heat Impact
(¢ mm) | Face ™) A cmimin)  (K3jem) Remark
AWS-F 71-EH-14 Face 30~32  425~450 66 — DAIDEN GI-BS
UC-36* (3.2) Back Face 32 525 72 — submerged Arc Welder
* 0.15C—1.52M—0.328i-—0.013P—0.0158
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Fig. 1. Dimensions of Test Speciment (Unit : mm)

Fig. 3. Microstructures on

Part

Fig. 2. Mechanica! Properties and Electrode Poien‘ials
on the Weld Wone of SM 58 Steel

(HAZ)
the Weld Zone of SM 58 Steel
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Fig. 4. Plane Bending Fatique Tester
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Table 4. Qualities of Sea Water for the Experiment

Temp. when

Hardness I M Alkalinity Chloride Specific Resistance Specific tor test
ppm CaCOq ; ppm CaCos ppm Cl- Q-cm weight wa Src €5
4500 | 85 | 16800 L 26.7 ‘ 1.025 18
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Fig. 5. $-N Diagrams of SM 58 Steel in Air and in Sea Water
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Fig. 7. Plane Bending Fatique Limit Diagram of SM 58 Steel
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