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A Study on the Prediction of Fatigue Life by

use of Probability Density Function

Jae - Geun Kwon

Abstract

The estimation of fatigue life at the design stage is very important in order to
amive at feasible and cost effective solutions considering the total lifetime of the
structure and machinery components.

In this study the practical procedure of prediction of fatigue life by use of
cumulative damage factors based on Miner-Palmgren hypothesis and probability
density function is shown with a 135,000m" LNG tank being used as an example. In
particular the parameters of Weibull distribution that determine the stress spectrum
are discussed. At the end some of uncertainties associated with fatigue hfe

prediction are discussed.

The main results obtained from this study are as follows :

|. The practical procedure of prediction of fatigue life by use of cumulative damage
factors expressed in combination of probability density function and S-N data 1s
proposed.

2 The calculated fatigue life is influenced by the shape parameter and stress block.
The conservative fatigue design can be obtained when using higher value of

shape parameter and the stress blocks divided into more stress blocks.
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4) %99 $HAA e $AAFAL

A-3Ho] o3 LT FHREY, LHo|S o] R, £4uHol=9] Fo] EE £3Y
Ao g Q3o SEo| IFHY & E°] LNG B39 HER9 27 E9e] 44
L5 g3 SHAFTASFE 42149 o] Fojxt}

A7, K, & &HolE oARdd o SIAFAFEA 42159 231 K, &
SHo2 A% WHo T SHPFATEA H(216)9 2T




SHUT $5E o) 8Y N2TY PHFY 2L A 2y

K=" 60 6,4 1,9)] . e=0.50¢,— t)+8
O MEFOE 6<0.1¢t, % 3mn olstols ¢, .5 F £4 29 Frjolr}
68 mnhg
Ky T B (2.16)
AN, b B v]me] molR 18F 2 6mn olste]lar B = (2177 )
_ L JE’L r
B ¢ B o 217
o714, L=1.000mm, §/t<0.2% 33l o, i Mean tensile strengtho|™ E = ©
A4 (Modulus of elasticity)o}t}

3. Az gFau el Bt

o
135.000m” LNG Carrierd] #=%

Hop A7 Eelo] AAR thate] A EH Ao ;}7‘8}“47)
Ag BdE 8 As dEREYSS ol%o}oq C.& Aty 1 Az wla
HEZ
3.1 S-NZM
22

24l T8k INGHHS) 0812 9lsted QR o) st @ Q1P ao] o
Zete] A& 2004 FEO ANzAY AE 24

BAs 231 2 A@G0 mach?

(LA B A |

N,= C (K, K, do) 5% N _<2x 106

..................................................... (3.1
N.= C, (K; K, do) % |

4714, C ¥ N.<2x 10°9 vuF _
e AtolZo A 3&EEY] wE Table 319 AlZolt

1 3Fo
T % e e aAFEs 1008 s}



110 BEETARE KB WX B218

Table 3.1 The factors of fracture probability relating cycle bend

racture probability o o o o
Cydcle bend 0.1(%) 1(%) 5(%) 50(%)
Cc x10° 336 687 1310 619.0
c, x10° 0.564 236 861 191.0
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Fig.3.1 Stress spectrum at various shape parameter

3.3 HELUT o ETALY 2F C,2 Al

2dd FAFHE YUty Y3l EEE
AetE W 02 shape parameter( 2) o] C 0l
BAEE 8o CLE

>

i

ez 3E8E 1%

g 2
%

X(
&S 7l

200E 01%0}0‘1 Cwa

A gA A58

A

9
F8t3 1 A= Table 329 Z2th



(HY AL =S 9 oip

111

Table 3.2 The Cumulative damage factors( C, ) as various k parameter

h parameter Cumulative damage factor( C,. )
0.90 o 0.03346
1,00 006177
1.10 0.11788
- 120 0.20283
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Table 3.3 The Cumulative damage factors( C, ) as various

numbers of block with constant shape parameter # =1.0

Numbers of block C. Numbers of block C.
8 0.01609 12 0.10094
9 0.03436 13 0.12787
10 0.05434 14 0.1559
Y 0.07697 15 0.18711
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