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Ductile Fracture Behaviour of SPS Specimen Under Pure Mode 11 Loading
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Abstract

The aim of this study is to investigate the ductile fracture behaviour under pure Mode II loading using A533B
pressure vessel steel.  Single punch shear (S PS) test was performed to obtain the J-R curve under pure Mode 11 loading
which was compared with that of the Mode I loading. Simulation using Rousellier Ductile Damage Theory (RDDT)
was carried out with 4-node quadrilateral element (L, = 0.25 mm). For the crack advance, the failed element removal
technique was adopted with a g criterion. Through the £ value tuning-up procedures, f3.,;” was determined as 1.5 in
contrast with A,;'= 5.5. In conclusion, it was found that the J-R curve under Mode II loading was located at lower
part than that under Mode 1 loading obtained from the previous study and that the J values strongly depended on the
loading type. In addition, the predicted result using RDDT showed a good agreement with the SPS experimental one
under pure Mode 11 loading.
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Table 1 Chemical composition (wt %) of SAS33B/C1

C|Si|/Mnj S|P |Cr|Mo|NijV |Cu

0211026 1.4 | .018].006] 0.1 | 0.5 {0.66}.003]|0.04
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2. Rousselier Ductile Damage Theory
(RDDT)
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where

F : the plastic potential

T, : the equivalent stress

p:  the density

Oy, - the mean stress

oy the yield stress

B C, D the damage parameters

[ fo : the current and initial values of void volume fraction.
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Fig. 1 True stress vs. true strain curves of SA533B
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Fig. 2 SPS specimen geometry

Fig. 3 SPS test fixture for Mode IT loading
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J-R Curve under Mode Il Loading
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Fig. 4 J-R Curve of SPS test under Mode I1 foading
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Fig. 6 Mesh of SPS
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Fig. 10 Definition of crack length for SPS specimens
under Mode II loading: a;=a+b
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