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Fatigue Life Prediction using Fuzzy Reliability theory
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ABSTRACT

Because of a sudden growth of the research of fatigue failure, recent machines or structures have been designed
by damage tolerance design in many fields. Consequently, it is the most primary factor to clarity the specific
character of fatique failure in the design of machines or structures considering reliability. A statistical analysis is

required to analyze the outcome of an experiment or a life estimate by reason of that fatigue failure contains lots

of random elements.

Reliability analysis which has tuken the place of the existing analyses in the consideration of the uncertainty of a
material, is a very efficilent way. Even reliability analysis, however, is not a perfect way to analyses the
uncertainties of all the materials. This thesis would refer to a newly conceived data analysis that the coefficient of
a system could cause the ambiguity of the relationship of an input and output.
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2 Agd ALY ABE SM45C @27 oz A9 3
AR J)AH AL Table 1, 22}

FZAPE Onod AT ZAIGE7IZ A2 FHu)
FYRRNE 10kg,  mo2 M&L£EE 3000cpme 2 4
AU YAHANENZAHEHEL Table 3~6 YE
o

Table 1 Mean chemicl compositions of material
(Wt. %)

Material| C Si | Mn P S Cu Ni

SM45C | 0.45 | 0.243|0.753 | 0.0173 | 0.0667 | 0.0133 | 0.01

Table 2 Mean mechanical properties of material
(kg s/ mm?®)

Material |0y |0, | (%) |0y Yield strength
o, . Ultimate strength
€  Percent of elongation

SM45C |34.1 163.3 |22.0

Table 3 Fatigue life at stress 20 ( &g,/ mm?*)

No. Y X1 X2
1 237000 1294 16.67
2 296000 31.47 33.33
3 1350000 50 50
4 4020000 68.53 66.67
5 4380000 87.06 83.33

Table 4 Fatigue life at stress 22.5 ( kg;/mm?)

Table 7 Fatigue life at stress 20 ( kg,/ mm®)

No. v, Xy X3
1 43800 10.91 14.29
2 52800 2655 28.57
3 67400 42.18 42.86
4 83300 57.82 57.14
5 104000 73.45 71.43
5 161000 89.09 85.71
o) WolHE olgdel WMz WHFL UEhE HF sy

4 g4 AHRe

Yi=A;+Aix;+Ayx,

714, Ag e HAGTo . i HAAFsE 4248
olgtH L(x)=1~lx|olgtd H(NolAx A E Tt
438 20 (kgs/mm?) 4 o

Aj=1(0,0); A} =(0,—23860), Aj= (50090, 70040)
&8 225 (kg /mm?) 4 o

Ay =(0,0)z, A} = (0, —244990) ., A; = (89800, —254710)
€8 25 (kg;/mm®) 4

A;=(0,0), A} =(0,771.0),, A} = (5233.3,788.5),
23 275 (kg;/mm®) A o

Agx =(0,0),, A} =(0,—-5303),, A; = (2352,6879),

€8 30 (kg/mm?) 4 o

Ay =(0,0,, A} =(0,—8598.5),, A3 = (1691.2,9312),
$8 35 (kg;/mm?) 4 o

A;=0(0,0)., A] =(0,—2647.3) ., A; = (827.3,289%4),

Table 6 Fatigue life at stress 275 (kg;/mm?)

No. Y Xy X2
1 60600 12.94 16.67
2 67400 3147 33.33
3 157000 50 50
4 171000 68.53 66.67
5 196000 87.06 83.33

No. v, x x5 S8 40 (kg /mm®) 4 o

1 150000 1091 14.29 A;=0(0,0),, A} =(0,—855.1),, A; = (457.4,1044),
2 174000 26.55 2857

3 262000 42.18 42.86

4 319000 57.82 57.14 UEL :

5 741000 73.45 71.43 ool :

6 772000 89.09 85.71 s b T

¥ o3
Table 5 Fatigue life at stress 25 (kg//mmz) EO // O T A

No. Y ol %2 e
1 102000 1591 20 Numberof cycle to falure . Nt

2 240000 38.64 40 Fig 1. Fatigue Probability of Stress 20 { kg,/mm?)
3 314000 61.36 60

4 407000 84.09 80
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