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In this paper, the ductile fracture criteria for a marine structural steel (EH36) are presented and validated, The theoretical background
of the recently developed Hosford—Coulomb (HC) fracture strain model and the DSSE fracture strain model which was developed
to apply to the shell elements is described, In order to accurately estimate the flow stress in the large strain range up to the fracture,
the material constants for the combined Swift—\Voce constitutive equation were derived by the numerical analyses of the smooth and
notched specimens made from the EH36 steel, As a result of applying the Swift—\Voce flow stress to the other notched specimen
model, a very accurate load — displacement curve could be derived, The material constants of the HC fracture strain and DSSE fracture
strain models were independently calibrated based on the numerical analyses for the smooth and notch specimen tests, The user subroutine
(VUMAT of Abaqus) was developed to verify the accuracy of the combined HC-DSSE fracture strain model, An asymmetric notch
specimen was used as verification model, It was confirmed that the fracture of the asymmetric specimen can be accurately predicted
when a very small solid elements are used together with the HC fracture strain model, On the other hand, the combined HC-DSSE
fracture strain model can predict accurately the fracture of shell element model while the shell element size effect becomes less sensitive,

Keywords : Ductile fracture (24 I}, Swift—\Voce constitutive equation (Swift—Voce 14 B-Al) Hosford—Coulomb fracture
strain model (Hosford—Coulomb It= HSHE DEl) DSSE fracture strain model (DSSE It HAE D) Stress
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Table 1 Specimen types

Type Description
FB Flat bar specimen
RB Round bar specimen
ENT Flat notch bar specimen
RNT Round notch bar specimen
ST Shear tension specimen
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Table 2 Material constants for Swift-Voce constitutive

model
Constant FB RB
o, (MPa) 432.75 426.56
€ tat 0.02692 0.02593
A (MPa) 860.0 889.2
& 0.001 0.001
n 0.18 0.20
k, (MPa) 390.6 365.2
Q (MPa) 269.7 274.7
B 10.8 11.8
« 0.76 0.86
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900 - -
;“’\ 800 -
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Fig. 6 Comparison of flow stresses
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