
The Influence of Monotonic Damage
on Fatigue at High Stress Ratios

Peter Huffman
John Deere



ࢇ࣌ = ࢋ࣌ ૚ −
࢓࣌
ࡿࢀࢁ࣌

૛

ࢇ࣌ = ࢋ࣌ ૚ −
࢓࣌
ࡿࢀࢁ࣌





For some particular life…

σ,
St

re
ss

ε, Strain
࣌ ࢇ

,S
tr

es
sa

m
pl

itu
de

࢓࣌ ,Mean stress

ܴ =
࢔࢏࢓࣌
࢞ࢇ࢓࣌



For some particular life…

σ,
St

re
ss

ε, Strain
࣌ ࢇ

,S
tr

es
sa

m
pl

itu
de

࢓࣌ ,Mean stress

ܴ =
࢔࢏࢓࣌
࢞ࢇ࢓࣌



For some particular life…

σ,
St

re
ss

ε, Strain
࣌ ࢇ

,S
tr

es
sa

m
pl

itu
de

࢓࣌ ,Mean stress

ܴ =
࢔࢏࢓࣌
࢞ࢇ࢓࣌



For some particular life…

σ,
St

re
ss

ε, Strain
࣌ ࢇ

,S
tr

es
sa

m
pl

itu
de

࢓࣌ ,Mean stress

ܴ =
࢔࢏࢓࣌
࢞ࢇ࢓࣌



ࢇ࣌ = ࢋ࣌ ૚ −
࢓࣌
ࡿࢀࢁ࣌

૛

ࢇ࣌ = ࢋ࣌ ૚ −
࢓࣌
ࡿࢀࢁ࣌

࢘ࢇ࣌ = ࢞ࢇ࢓࣌
૚ିࢽ ࢇ࣌

ࢽ

(SWT)



Actual overload failure
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Practical overload failure
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Strain energy related damage
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Only some of the damage is “left” for cycles
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Calculating monotonic damage
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Cyclic vs monotonic σ-ε
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.13 carbon

Development of the positive mean stress diagrams using genetic algorithm approach  Sekercioglu, Canyurt
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Development of the positive mean stress diagrams using genetic algorithm approach  Sekercioglu, Canyurt
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Development of the positive mean stress diagrams using genetic algorithm approach  Sekercioglu, Canyurt
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Development of the positive mean stress diagrams using genetic algorithm approach  Sekercioglu, Canyurt
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Development of the positive mean stress diagrams using genetic algorithm approach  Sekercioglu, Canyurt
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Development of the positive mean stress diagrams using genetic algorithm approach  Sekercioglu, Canyurt



2014-T6 Al-alloy

Development of the positive mean stress diagrams using genetic algorithm approach  Sekercioglu, Canyurt
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Development of the positive mean stress diagrams using genetic algorithm approach  Sekercioglu, Canyurt



“Free fit”

Development of the positive mean stress diagrams using genetic algorithm approach  Sekercioglu, Canyurt
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The influence of high R ratio on unnotched fatigue behavior of 1045 steel with three different heat treatments, Karadag, Stephens
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Cyclic vs monotonic σ-ε
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