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Fig. 14. Calculated principal residual stresses in term of the 
annular groove depth.

Fig. 15. Angle between the gage “a” and the maximum principal 
residual stress in term of the annular groove depth.

Fig. 16. Released strain in strain rosette directions, in term of 
the simulation steps (in each step the depth of annular groove 

increase by 0.25mm) of the biaxial case.

Fig. 17. Calculated residual stresses in strain rosette directions, 
in term of the annular groove depth- The biaxial case.

Fig. 18. Calculated principal residual stresses in term of the 
annular groove depth- The biaxial case.

Fig. 19. Angle between the gage “a” and the maximum principal 
residual stress in term of the annular groove depth- The biaxial 

case.
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in the biaxial case have been introduced. It is indicated that 
the calibration constants in uniaxial and biaxial conditions 
are the same. The calibration constants of both uniaxial and 
biaxial conditions have been indicated in the Table 3. This 
point shows that the calibration coefficients are independent 
of loading directions. 

The calibration constants have been verified by simulation 
the uniform and non-uniform cases of the residual stresses. 
In the case of the uniform residual stresses, it is indicated 
that the introduced formula and calibration coefficient could 
calculate the residual stress field. The conformity between the 
applied stress in finite element analysis and calculated stress 
was about 100%. Also the direction between the maximum 
principal residual stresses and gage “a” have been calculated 
by a clearance about ±0.7° that is excellent. The non-uniform 
case of residual stresses also have been considered and 
indicated that the maximum difference between the applied 
and calculated residual stresses was about 1%  that is very 
good. 
An experimental test has been devised to show the 
effectiveness the calculated calibration constant. In this test a 
uniform case of stresses is formed by creating uniaxial tensile 
strains in a plate. Comparing the calculated and applied 

Fig. 23. Setup of the experimental test

Fig. 24. Recorded strains in rosette in term of the annular 
groove depth

Fig. 25. Calculated principal residual stresses by the ring-core 
method and real applied stresses in the experimental test

Fig. 26. Calibration constants by FE analysis and experimental 
test
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stresses shows that the results of the ring-core method are 
acceptable.
The calculated calibration constant by experimental test 
shows a similar trend by the results of the FE analysis. 
This note confirms the FE analysis, but small variation in 
calibration constant cause to big mistakes in calculating 
stresses. Moreover, in experimental test several uncertainty 
effects on the results which are not controllable. Therefore 
the authors just present the FE analysis values. By attention 
to the results it is concluded that the presented calibration 
coefficients have enough accuracy to use as the pre-required 
constant in the incremental ring-core method
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