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Fatigue failure
Notches and stress concentrations
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F Correcting for stress - concentrations.  

Stress concentration factors in fatigue:

F Use of stress concentration factors in fatigue:
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F Notches introduce stress - concentrations.  See 
lectures 07 - 08 and 13

Shaft with keyway
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F Stress concentration factors in fatigue:
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Fatigue failure
Notches and stress concentrations

tKĔ Theoretical (static) stress - concentration factor:

ĔNeuberõs constant (depends on the value of the 
ultimate tensile strength of the material used).  
See, for example, Tables 6 - 6, 6 - 7, and 6 - 8

Ĕ Notch sensitivity factor:
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F Master Examples 6 - 1 and 6 - 2: estimating S - N diagrams

F Master Example 6 - 3: determining fatigue stress - concentration 
factors

Fatigue failure
Notches and stress concentrations
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Fatigue failure
Residual stresses

F Residual stress are built - in or introduced (typically during 
manufacturing) to an unloaded part.

F Residual stresses can be the cause of crack initiation and, 
therefore, fatigue failure

Source: ASM International

Example: rotary dryer.  Welding 
lifters to a rotary shell

Residual 
stresses 

introduced 
during welding 
caused crack 

initiation
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Fatigue failure
Designing for HCF

F Fatigue design situations
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Fatigue failure
Designing for HCF

F Review Example 6 - 4: under fully - reversed bending

A feed -roll assembly is to be mounted at each end on support brackets cantilevered from the 
machine frame as shown in the Figure.  The feed rolls experience a fully reversed load of 1000 lb 
amplitude, split equally between the two support brackets.  Design a cantilever bracket to support a 
fully reversed bending load of 500 lb amplitude for 10 9 cycles with no failure.  Its dynamic deflection 
cannot exceed 0.01 in.
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F Review Example 6 - 4: under fully - reversed bending

Fatigue failure
Designing for HCF

F Comment: use MathCad example to perform design iterations 
(file is included in the CD -ROM that came with your textbook)

inl
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ĔFully reversed load of 1000 lb 
(amplitude, therefore, is 500 lbs)

Ĕ Life of about 10 9 cycles

ĔMaterial: steel/machined

ĔOperating conditions: room temp.

Initial assumptions:

r/d=0.5; D/d=1.125
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F Review Example 6 - 4: under fully - reversed bending

Fatigue failure
Designing for HCF


