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An animation of cyclic mean stress relaxation:
http://fde.uwaterloo.ca/Fde/Notches.new/Weld+Residuals/VideoA/animation.gif   ( 9Mb )

Figure source: 
R.W. Landgraf

Stress-strain
sequence from
an un-notched
axial loaded
sample.

http://fde.uwaterloo.ca/Fde/Notches.new/Weld+Residuals/VideoA/animation.gif


  

                            This work is licensed under a 
Creative Commons Attribution-ShareAlike 4.0 International License.  
   
              http://creativecommons.org/licenses/by-sa/4.0/  

Additional new web page on relaxation of mean stress in Aluminums (2022):
   https://fde.uwaterloo.ca/Fde/Articles/relaxAlumPres-Nov2022-4web.pdf  

http://creativecommons.org/licenses/by-sa/4.0/
https://fde.uwaterloo.ca/Fde/Articles/relaxAlumPres-Nov2022-4web.pdf


  

If you have hot-spot strains  use a simulator such as :
   https://fde.uwaterloo.ca/Fde/Materials/Steel/Lowcarbon/A36/mergedA36_sim.html

Axial un-notched specimen 
fatigue test simulator for
strain input

These simulators are available at:  
F.D.E.  Material fatigue database:
   https://fde.uwaterloo.ca/Fde/Materials/dindex.html
or use a plasticity FEA model such as Abaqus  to generate
the stress-strain hysteresis loops created during fatigue cycling. 

 e.g.:

https://fde.uwaterloo.ca/Fde/Materials/Steel/Lowcarbon/A36/mergedA36_sim.html
https://fde.uwaterloo.ca/Fde/Materials/dindex.html


  

Note that in this example
the hysteresis loop has a 
non-zero mean stress due
to the strain sequence.

Measure the width of the loop.
This is the Plastic Strain  Range.

Divide by 2 to get the
Plastic Strain Amplitude.

Go to the mean stress relax
database and enter a set of
target plastic strain values 
that straddle the measured 
amplitude.

https://fde.uwaterloo.ca/Fde/RelaxDB/startRelaxSoDB.html
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If you have computed a Kt  or used Elastic FEA  use this method to compute Plastic Strain Amplitude

Again there are simulators
available on-line



  

Simulators for
elastic FEA stress
inputs.
(or a nominal stress 
and Kt input)

These simulators are available at:  
F.D.E.  Material fatigue database:
   https://fde.uwaterloo.ca/Fde/Materials/dindex.html
or use a plasticity FEA model such as to generate
the stress-strain hysteresis loops created during fatigue cycling.  

e.g.:  https://fde.uwaterloo.ca/Fde/Materials/Steel/Lowcarbon/mergedA36_fc.html  

https://fde.uwaterloo.ca/Fde/Materials/dindex.html
https://fde.uwaterloo.ca/Fde/Materials/Steel/Lowcarbon/mergedA36_fc.html


  

Calculator input
example

Aside:
OpenSource simulator program
codes are available at :

   https://github.com/pdprop/pdprop2  

https://github.com/pdprop/pdprop2


  

Calculator output example

Measure the width of the loop.
This is the Plastic Strain  Range.

Divide by 2 to get the
Plastic Strain Amplitude.



  

So Relax database at:  https://fde.uwaterloo.ca/Fde/RelaxDB/startRelaxSoDB.html  

Enter a set of
target plastic strain values 
that straddle the measured 
amplitude.

Click for plot

Select if you want a 
Normalized plot

https://fde.uwaterloo.ca/Fde/RelaxDB/startRelaxSoDB.html


  

Material      Plastic Str.Ampl.    File    Ref.

Extrapolations from
the measured points

Most researchers only measured 
relaxation for ~200 or 1000 cycles.
Measured points are shown.
Points at  1 or 2 million  are from 
extrapolations.

End of “How To” for now.  Have fun.

Output example from Relax DB web page
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