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Estimating fatigue failure criteria
Based on experimental observations (bending, torsion, axial fatigue testing).
If data are not availableé research, estimate, oré perform experiments...
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For steels:
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For irons:
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For aluminums:

Some materials with a òkneeó

Some materials without a òkneeó
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Uncorrected S - N diagram

Fatigue failure
Theoretical or uncorrected fatigue data

F Wohler strength - life or S - N diagram

'fSē Theoretical or uncorrected fatigue strength:

'eSē Theoretical or uncorrected endurance limit:
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Fatigue failure
Correcting theoretical fatigue data

'eyreliabilitetemperatursurfacesizeloade SCCCCCS ÖÖÖÖÖ=

F Materials with a òknee.ó  Correcting function:

Ĕ Correction factors:

ĔOther factors may need to be addedé depending on 
the type (& service) of components being designed...

yreliabilitetemperatursurfacesizeload CCCCC  , , , ,

F Materials without a òknee.ó  Correcting function:

'fyreliabilitetemperatursurfacesizeloadf SCCCCCS ÖÖÖÖÖ=

at 5 x 10 8 cycles
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Fatigue failure
Correcting theoretical fatigue data
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LoadingAxial7.0

Bending / Torsion0.1
loadC

F Loading effects (correction):
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Fatigue failure
Correcting theoretical fatigue data

parts lcylindrica

0.6 use sizesLarger 
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F Size effects (correction; cylindrical parts ):

F Size effects (correction; non- cylindrical parts ):

parts lcylindrica-non
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between stressed ispart that  nonround

a ofarea  sectional-cross  theof portion

95A

(See page 327)
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Fatigue failure
Correcting theoretical fatigue data

F Surface effects (correction): { }26-6  FigureSee=surfaceC
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Fatigue failure
Correcting theoretical fatigue data

F Surface effects (correction; Shigley and Mischke):

( ){ 1  then1 if =>= surfsurf
b

utsurf CCSAC

(Use this model in the required units, as indicated in Table 6-3)
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Fatigue failure
Correcting theoretical fatigue data
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Ctemp
1020 840)840(0032.01

550 450)450(0058.01

)(840 4500.1

F Temperature effects (correction):
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Fatigue failure
Correcting theoretical fatigue data

F Reliability effects (correction): { }4-6 Table See=reliabC

Standard deviation
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Fatigue failure
Correcting theoretical fatigue data

FOnce fatigue strength/endurance limit has been correctedé 
construct estimated (corrected) S - N diagram

fS

eS

Corrected

Corrected

Materials with a òkneeó

Materials without a òkneeó

Corrected S - N diagram
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Fatigue failure
Creation of estimated S -N diagrams

F Fatigue strength at 10 3 cycles: mS

cycles 10at 
 LoadingAxial75.0
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Fatigue failure
Creation of estimated S -N diagrams

F Curve fitting of model (HCF - high cycle fatigue): bNaNS =)(

at 5 x 10 8 cycles


