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Fracture Mechanics Testing and Simulation of an RPV-
Steel In the DBT Region using Miniaturized Specimens
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Karlsruhe Institute of Technology (KIT), Institute for Applied Materials, Hermann-von-Helmholtz-Platz 1, 76344 Eggenstein-Leopoldshafen, Germany

Motivation and methodology

Demonstration and validation of fracture mechanics tests on small specimens for fracture toughness evaluation in the ductile-to-brittle
transition (DBT) region Is required to gain acceptance of European nuclear regulators for small specimen testing techniques. The
Master Curve approach Is applied to the reactor pressure vessel (RPV) steel SA-508 Gr.3 CIl.1 In the unirradiated state using
miniaturized compact tension (MCT) specimens with a thickness of 4 mm. By means of FEM, the fracture mechanics tests are
simulated and a cohesive zone model (CZM) is applied to model crack propagation. An experimental-numerical approach is applied
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MCT crack growth simulation at —60°C
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CZM parameter

Fractography on MCT specimens using SEM

Determination of o- and e-fields for MCT geometry
Simulation of standard-sized CT geometry

Modeling of fracture mechanics tests across DBT region by
means of probabilistic cohesive elements

Outlook

calibration at —70°C and —80°C
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