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< What is fatigue?

<+ Types of Fatigue Loading

< Empincal Data

+ Estimating Endurance/Fatigue Strength

+ Strategies for Analysis
*Uniaxial Fully Reversed
FUniaxial Fluctuating
FMultiaxial

some History

+ Rail car axles
+ The all-important microcrack

+ Role of stress concentrations
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Three Stages of Fatigue Failure

& Crack Initiation

« Crack Propagation

#oscillating stress. .. crack grows, stops
growing, grows, stops growing... with crack
growth due to tensile siresses

<+ Fracture

Fsudden, brittle-like failure

ldentifying Fatigue Fractures

beachmarkes

Three Theones

stress-basad, for kigh-cycle fatigus, sims o
prevent crack iritiation

Stress-Life

Low va. High Cycle

wsefl when yielding bagms (i.e., dusing

Strain-Lite crack iniSiation), for low-cycle fafigue

LEFM (Fracture  best model of crack propagation, for low-
Wechanics) cycie fatigue

=102 cycles, high cycle fatigue

car crank shaft — ~2.5 E8 Rev10= miles

manufacturing equiprment @ 100 rpm —  1.25 E8 Raviy=ar

=10 cycles, low cycle fatigue
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Types of Fa’ugue Loading
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FUniaxial Fluctuating
*Multiaxial

Testing Fatigue Properties

+ Rotating Beam — mest cata s mom mie ype

< Axal
Flower or higher? Why?
+ Cantilever

& larsion

Fully Reversed Empirical Data

Fully,r Reversed Emplrmal Data
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Types of Fatigue Loading
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(Getting Fatigue Data

1y Test a prototype

71 Test the exact matenal used
73 Published fatigue data

4y Use static data to estimate

Estimating S_. From Static Data

EE2 page 345 In your baok. ..
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Correction Factors
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pages 345-353 In your book

Residual Stresses

+ Temperature
»through hardening
»case hardening

+ Surface Treating
#cold forming
»shot peening: Cg 1




