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Residual stress relaxation and elastic follow-up

Elastic follow-up factor



Conventionally residual stresses are  

treated as “displacement controlled” 

stresses

BUT our simple model shows that the 

rate of relaxation depends on the 

relative stiffness within a structure



Experiment devised to

explore interaction between

initial residual stresses and

applied stresses

• Introduce weld residual

stresses using friction

stir welding

• Subject specimen to

applied loads

• Measure the internal

stresses and surface

distortions to determine

the stress-strain paths in

loaded and unloaded

states

















Determination of elastic follow-up factor

1.  Based of relative stiffness of tensile and compressive 

regions of residual stress 



2.  Based on the experimental rate of residual stress 

relaxation



Elastic Follow-up and Its 

Consequences

• Elastic follow-up describes boundary conditions 

that lie between load and displacement control

• Elastic follow-up has a consequence on 

residual stresses relaxation due to plasticity

• Elastic follow-up CREATES additional 

accumulation of plastic deformation


