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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/  

The present web page is similar to the one created for cyclic mean stress relaxation
in steels:  https://fde.uwaterloo.ca/Fde/Articles/fde2019RelaxPres4Web.pdf    

http://creativecommons.org/licenses/by-sa/4.0/
https://fde.uwaterloo.ca/Fde/Articles/fde2019RelaxPres4Web.pdf


  

Cyclic Mean Stress Relaxation

Stress limit cycling

When cycling with a mean stress the
mean strain of loops will move.
Termed Cyclic Creep or  Ratcheting 

Strain limit cycling can
  result in mean stress 
        relaxation



  

So

A steady state sequence 
without relaxation.

When extended to greater strains and run at
smaller amplitudes a means stress  So can be 
induced into the hysteresis loops

If the subsequent loops have sufficient
plasticity (they are open) the mean
stress will move towards zero as cycling
continues.
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Linear Y axis Log Log plot Most of the time
relaxation is a
straight line on a
Log-Log plot, but
not always.
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The curvature on the log log plot may be due to cyclic hardening or softening.    This 6061 does neither, but is stable.
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Straight line extrapolations
are used to estimate intersection
at  50%, 25%, 10%.
This is prone to error, obviously, 
and is part of the cause for scatter
in the Plastic Strain vs 2N plots



  Adapted from Burk  PhD, Fig. 18, Ref.[4]

J.D.Burk,  AA5183  Aluminum Weld Metal ( Specimens cut from a weld )

6 1005 7 9



  

AA 6061-T651

     Δεp / 2

50% Drop

We don’t realy have sufficient data
to make a better plot, given the 
scatter.   As-is,  it looks like almost
a digital  ON or OFF event.  (?)
There are more “runout” points
at 10^10.  



  

From F.D.E
Database

Its the same as 
this
line



  

Drop to 25%



  

Drop to 10%

     Even more scatter.
Too much extrapolation ?



  

Summary of Suggested Process:

          Smax
Kt
          Smin

    Apply Neuber
Plasticity Correction

  Get Local
Stress-Strain

 Estimate Plastic
Strain Amplitude

 Δϵ
 Δ   /2ϵp

p

Get:

Determine if 
relaxation is
expected.

Compute life
accordingly.
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