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Abstract

259

In this report, a method to predict the fatigue strength in welded structure member of ship construction
is studied considering the effects of statistical characteristics of mild steels and weld toe shapes on the
fatigue crack initiation life.

The fatigue test under pulsating bending load is carried out with the model specimens of the web
frame in double bottom of ship hull.

The propriety of the fatigue life curve with probability of failure in the transverse strength members

of ship hull construction is confirmed by the comparison with the results of fatigue test on the model
of the various transverse strength members.
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Fig. 1 Dimensions and configuration of hull structure model specimen
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Table 1 Mechanical properties and chemical compositions of mild steel used

Mechanical Properties Chemical Composition{ % )
YS.(kg/mm?) |UTS.(kg/mm? | Elong(%) C Si Mn p S
297 439 34.0 0.11 0.23 0.84 0017 0014

Table 2 Mechanical properties and chemical compositions of weld metal

Electrode Chemical compositions(% ) Mechanical Properties
MC-50 C Si Mn P S Cu YS 7T.S El (%)
(kg/mm°)
Dia.1.2mm 0.08 0.79 155 0.09 0.18 0.20 429 ] 510 2 |
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Fig.3 Distribution of flank angle 0 and radius of curvature p at weld toe
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Table 4 Stress and K, measured by strain gages

Specimen Stress(kg/mm?) Structural stress concentration
No. Beam theory No.1 gage(o,) No.2 gage(o;) factor K (= o04/5,)
1 113 124 29.8 240
2 11.3 115 290 2.52
3 84 7.8 214 2.74
4 12.7 11.2 318 284

KEHERBELE, 104 5495 19924 127




264

P = 4 ton

00 70.00 4000 0.0 8050 10000 120.50
Distance(mm)

Fig.5 Stress distribution at tank top plate by FEM. analy-
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Fig.6 Feature of fatigue fracture of model specimen

Table 5 Fatigue test results of model specimens

Specimen No. 1 2 3 4

Nominal stress,
AS(k g/mmz) 124 115 78 11.2

Structural concentration
factor Ko(=(cy/c,)

240 | 252 274 | 284

Fatigue crack initiation

life, Ne(cycle) 102329 | 58402 | 119264 | 25350

Fatigue fracture

113000 | 62800 | 137300 | 35000

life, Ni(cycle)
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Table 6 Estimated value of K, considering flank angle
0 and radius of curvature p of crack initiated point

Specimen No. P Cman 0 (i K
NO.1 0.6 144 247
NO.2 0.8 147 2.28
NO.3 0.8 137 244
NO4 0.7 118 2.74
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