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Experimental Behaviors of the Constraint Effects A, Depending on Displacement
at Various Measuring Positions near Crack Front for STS 316L CT Specimen

Min-Su Hant and Seok-Ki Jang*

Abstract : The magnitude of constraint effect Az values on the non-linear elastic plastic
fracture toughness was experimentally estimated by using displacement at various
measuring positions near crack tip. Constraint effect A; value was dependent on
specimen configuration and on the measured displacement near crack front. The crack
tip opening displacement in the vicinity of the crack tip front should be estimated
within plastic region when appropriately constraint effect was calculated. It was found
that the magnitude of constrain effect |Az| is below 8.0 at the crack tip. But an
appropriate location to measure the effective constraint effects As at the critical value
of J that crack initiation is characterizable by is r = 2mm and © = 90° away from
original crack tip, and the constraint effect |Az| estimated is 5.3.
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Table 1 Mechanical properties of STS 316L

Name of properties Test value
Yield strength, 0, (MPa) 273
Tensile strength, 0, (MPa) 601
Elongation, € (%) 47.1

Elastic modulus, E (MPa) 19.92x10*
Strain hardening exponent, n 4.18
Plastic modulus, a 1.0
effective yield strength,oo 437

(MPa)

Effective yield strain, eo 0.04
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Fig. 1 Dimension and configuration of CT specimen
for STS 316L
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Table 2 Stress exponents of high order terms and material constants for A, estimating
) Values
Notation
©=90° ©=45° ©=33.7 | ©6=26.6° | 6=18.4°
u,(0) | 09212 | 00429 | -0.0326 | -0.0607 | -0.0810
Di ionl 1
menstoniess anstar 2.Pce) | -0.6086 | -0.1054 | 0.0261 | 0.0704 | 0.1179
displacement function y
%, P(0) | 15714 | 01781 | 0.0514 | 0.0163 | -0.0013
Integration constant In 5.1856
Str ; S1 -0.1940
I.ess exponen 5 0.0367
of high order term
S3 0.2675
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Fig. 4 Displacement vs. Load line
curves according to different
measuring position
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