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Introduction

Notches = stress raisers

 Butt Weld – V Joint 
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Opening (Notch)

Notches = stress raisers
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Entalhes (Notches)
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Entalhes (Notches)
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Opening (Notch)

caixa de mar (sea chests )
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Entalhes (Notches)

2m
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Entalhes (Notches)
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Entalhes (Notches)
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Entalhes (Notches)
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• Notched member
– Área neta = (w-d)t

Tensão no ponto versus Tensão Nominal

Notch= stress raiser ( holes, grooves, fillets, etc)

xx xy xz

ij yx yy yz

zx zy zz

  
   

  

 
   
  

  
PS

w d t


 



dsarzosa@usp.br

Princípio de Similaridade (Similitude)

• If the local notch-tip strain
history at the notched structure
and the strain history in the test
specimen are the same, then
the fatigue response in each
case will be the same and
describe by the material -N
curve.
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Princípio de Similaridade (Similitude)

Smooth specimen representing notched components
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Princípio de Similaridade (Similitude)

Smooth specimen representing the critical regions of butt welded component
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Monotonic Stress-Strain  Behavior
ASTM E8M

• Cilindrical specimens  ~6 mm – 12 mm

• Flat specimens may also be used
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Monotonic Stress-Strain  Behavior
ASTM E8M

Engineering stress-strain curve

Four parameters can be measured directly from test: Sys, Su, %EI, %RA
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Monotonic Stress-Strain  Behavior
ASTM E8M

Engineering stress-strain curve
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Monotonic Stress-Strain  Behavior

True stress- true strain curve

Use of instantaneous area (A) and length (l)
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Monotonic Stress-Strain  Behavior

• Assumption of constant volume
• Valid up to the onset of necking

True stress- true strain curve

Engineering stress-strain curve
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Monotonic Stress-Strain  Behavior
Empescoçamento (Necking)

Decrease in force is a consequence of cross-sectional area rapidly decrease
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Monotonic Stress-Strain  Behavior
Limitations on True Stress –StrainEequations
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Monotonic Stress-Strain  Behavior
Bridman Correction (Empirical)

B B  Steels :

     3 20.0684 log 0.0461 log 0.205 log 0.825B        

The correction is not need for true strain (Ai/A) < 0.12
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Monotonic Stress-Strain  Behavior
Limitations on True Stress –StrainEequations

     3 20.0684 log 0.0461 log 0.205 log 0.825B        

B B  

<10%
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Stress-Strain  Relationships

Recovered upon unloading

Total deformation can be separated in two parts:

e p   

Can not be recovered upon 
unloading



dsarzosa@usp.br

Stress-Strain  Relationships
For metals a log-log plot of experimental true stress versus 
true plastic strain often fits a straight line.

n
pH  

n: strain hardening 
exponent ( 0<n<1)

H: strength coeficient 
(MPa)



dsarzosa@usp.br

Stress-Strain  Relationships
For metals a log-log plot of experimental true stress versus 
true plastic strain often fits a straight line.

n
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Cyclic Stress-Strain  Behavior
ASTM E466

• Cilindrical specimens  ~6 mm – 12 mm
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Smooth Specimen for  determination under 
monotonic and cyclic loading
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Cyclic Stress-Strain  Behavior
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Cyclic Stress-Strain  Behavior
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Cyclic vs. Monotonic
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Fatigue Strain-Life Curve
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Fatigue Strain-Life Curve
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• Coffin & Manson Equation
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Fatigue Strain-Life Properties
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Fatigue Strain-Life Properties
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Mean Stress Effect

Increase Nf

Decrease Nf

Mean stress effects are predominantly at longer lives
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Stress Relaxation

Increase Nf

Decrease Nf

Increase Nf

At hight stress amplitude

m

Mean stress effects can be neglected at short lives
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Mean Stress Effect

Dashed curves obtained
using Morrow’s equation
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Mean Stress Effect
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Mean Stress Effect
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Mean Stress Effect
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Mean Stress Effect
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Deformation Plasticity Theory

Elastic strains Plastic Strains

Stress-Strain relations
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Deformation Plasticity Theory
Plastic Modulus

Effective total strain
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Deformation Plasticity Theory
Effective Stress

Effective Plastic Strain
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Deformation Plasticity Theory
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Modifying Factors
• Hostile chemical enviroments
• Temperature
• At short lives e-N curves are not highly sensitive to:

• Surface finish
• Residual stress
• Small crack growth is importante

• Size Effects ( experimental data limited)


