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 Reviewed Example 6-4: cantilever bracket under fully-
reversed bending

Fatigue failure
Designing for HCF
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 Fully reversed load of 1000 lb 
(amplitude, therefore, is 500 lbs)

 Life of about 10 9 cycles

 Material: steel/machined

 Operating conditions: room temp.

Fully-reversed bending… let’s investigate fluctuating loads...
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Fatigue failure
Designing for HCF.  Fluctuating stresses
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Fatigue failure
Designing for HCF: fluctuating uniaxial stresses
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Fatigue failure
Modified Goodman-diagram
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Fatigue failure
Augmented modified Goodman-diagram

Area in “gray” is the “safe-zone”
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Fatigue failure
Stress-concentration factors in fluctuating stresses

Note that component may “yield” locally
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Fatigue failure
Stress-concentration factors in fluctuating stresses

Mean stress fatigue-concentration factor: fmK

See figures at the bottom 
of previous page
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Fatigue failure – Modified Goodman’s diagram
Safety factors in fluctuating stresses: Cases 1 and 2
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Fatigue failure – Modified Goodman’s diagram
Safety factors in fluctuating stresses: Cases 3 and 4
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 Examples 6-5: fatigue under fluctuating bending. Design a cantilever 
bracket to support a fluctuating bending load of 100 to 1100 lb amplitude for 
10 9 cycles with no failure.  Its dynamic deflection cannot exceed 0.02 in.

Fatigue failure
Designing for HCF.  Review examples: fluctuating load
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 Fluctuating load

 Life of about 10 9 cycles

 Material: SAE-1040 normalized/machined

 Operating conditions: air at max. temperature of 120 oF

 Comment: use MathCad example to perform design iterations (file is 
included in the CD-ROM that came with your textbook)
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 Example 6-6: multiaxial fluctuating stresses

Fatigue failure
Review examples

OD

 Applied load: sinusoidal [200,340] lb

 Finite life of about 6x10 7 cycles

 Material: Al 2024-T4

 Operating conditions: room temp.
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Initial dimensions:

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

Notch radius (wall) is 0.25”, 

Kt=1.70, Kts=1.35
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 Example 6-6:

Fatigue failure
Review examples
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Make sure to 
know how to 
evaluate A95

Sut is used in kpsi

Note “negative” 
exponent

Note that this is only 
16.6% of the Sut (and 

24 % of the Sy) 

fatigue

Note: hollow tube 
evaluation
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This is calculated 
differently for 

materials with an Se

Kt and Kts are given 
(we are lucky!)
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Forces: evaluated 
for amplitude and 
mean components

Torques: evaluated 
for amplitude and 
mean components

Moments: evaluated 
for amplitude, mean, 

and maximum
components

Compensate for 
local “yield,” if any
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Evaluate applied, 
amplitude and mean, 

stresses – point A
is subjected to 

bending and shear

Evaluate equivalent 
Mises, amplitude 

and mean, stresses

Evaluate for all 
cases, if unsure 

about which case
At point A

Note the use of 
Sn in this equation 
(finite life)
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Account for 
transversal shear –

point B is subjected 
to only shear 

stresses

Evaluate equivalent 
Mises, amplitude 

and mean, stresses

At point B

Evaluate for all 
cases, if unsure 

about which case

Note the use of 
Sn in this equation 
(finite life)
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Reading

Homework assignment

• Chapters 6 of textbook: Sections 6.9 to 6.13

• Review notes and text: ES2501, ES2502

• Author’s: 6-4, 6-5, 6-6

• Solve: 6-23(a,b,c), 6-33m, 6-34m, 6-42


