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Numerical Modeling for the Analysis of Residual Stress Redistribution
due to Crack Propagation
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ABSTRACT

As the crack grows in the residual stress fields, the distribution of the residual stress is changed. In
this study, a finite element modeling technique is developed to simulate the redistribution of residual
stress due to crack propagation. To certify the accuracy, the crack propagation tests were carried out
and the effective stress intensity factor range was evaluated considering the redistribution of residual

stress from the FE analysis.
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) <Material properties>
Heetmg
@ e Yield stress 210 MPa
eracktip Tensile stress 435 MPa
Young's modulus 210 GPa
Fig.] CT specimen for analysis and experiment
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Table 1 Heating conditions

Oxygen 55.2 kPa
Propane 51.7 kPa

Gas pressure

Heating line 15 mm from crack tip
Heating speed 10 mm/sec.

Torch tip clearance 21 mm

Heat input 1300 cal/sec.

-246-



Qo) Aol ME AFSA ALEE AN Hete WA AW AL so] BFLAL Hual
HYg vaAYsy] AY duay A4S FYsD, FIL AUAA Ao B AdE sdse By

4
Agdoldsiginh. ANe WE FBRL 14 T2aU ANSYSE AHgeHh

221 GebaA A

AA7rEel oY WREHE AMEY] ddl, Az uHIHE AT FECHE Id9iA &
(transient thermal elasto-plastic analysis)S #3389t F3te42¢ 884 YA L4 SOLIDWE o &3}
G Tgeol ASE e A 2EsIPD FYL ELXY e £8oT ol Ry
(distributed heat flux)2.2 2 9AslY 1, 449 M7= Gaussian Z2 735l oH5]

} -
2dgs7] d8 & AT e ddol FAUEE Wol F AAzAL FAH & o]
& ol &3t Fig2 olAel o] AA geix 5 y °

tlo gt

Crack Propagation

>
Y -v-Y-V: VAV g — ——sxEETEA

Fig.2 Modeling of crack propagation
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(a) crack tip : 6 mm from notch (b) crack tip : 24 mm from notch
Fig.3 Residual stress redistribution due to crack propagation

Residual stress redistribution due to crack propagation
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Fig.4 Residual stress redistribution due to crack propagation
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Fig5 Results of initial residual stress
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Fig. 6 Results of crack propagation
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Fig. 7 Crack propagation curve corrected by effective stress intensity
factor range considering the results of residual stress redistribution
by analysis
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