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Abstract: Because of the severe service environment of the large marine vessel, the fatigue strength and

its evaluation play an important role in design and maintenance of marine crankshaft. The aim of this

work is to investigate the probability distribution of fatigue lives in crank throw forged steel and to

develop the methodology for estimation of the probabilistic design fatigue strength. Detailed studies were

performed on the constant amplitude axial loading fatigue test. The experiments were controlled by stress

ratio of -1 and 15Hz frequency for each stress level. The considerable variability of fatigue life was

observed in each stress level under rigidly controlled constant fatigue testing conditions. The fatigue life

of crank throw forged steel was well followed the log-normal and Weibull distribution. In addition, it can

be used for the estimation of probabilistic design fatigue strength by using the proposed methodology.
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Table 1 The chemical compositions (wt.%)
Material | C | Si [Mn| P S Cr | V

Laddle ]0.44]0.26| 1.0 [0.012] 0.002 | 0.12]0.06

Product |0.43]0.24 |1.04]0.016| 0.004 | 0.14 [ 0.06
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Fig. 1 Shape and dimensions of fatigue specimen

Table 2 Fatigue testing conditions for this work

Testing condition

Frequency (Hz) 15
Environment Room Temp. Air
Test start direction Tension
Mean stress (MPa) 0
Stress ratio, R -1
Stress amplitude (MPa) 323, 343, 363
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Fig. 2 Microstructure of S34MnV forged steel
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Table 3 Results of the log-normal distribution for

each stress level

Stress level

Mean, Standard | Fatigue Life

Fig.
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(MPa) u Deviation, o] with p=50%
363 9.17195 0.10293 9623
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Table 4 Results of the 2-parameter Weibull

distribution for each stress level

Stress level af:rizfer aijiger Fatigue Life
pa)  |P | P * | with p=50%
a V&

363 12.09 10037 9621

343 5.04 45474 41772

323 1.93 119630 106124
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