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Evaluation of fracture toughness of SA 508 steel through

fracture mechanical analysis of small punch test
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ABSTRACT
Conventional small punch test was revised to evaluate the fracture mechanical toughness of
nuclear pressure vessels. Namely, pre-cracked specimen using electro-discharge machining
was prepared and acoustic emission signals during small punch testing were analyzed to
determine the crack initiation point. Fracture toughness was modelled by using stress intensity
factor of thin plate having through thickness crack and considering the deformation of small
punch specimen. SA 508 steel was tested at room temperature(298K) and liquid nitrogen

temperature(77K) and fracture toughness was evaluated.
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Table 2. Fracture toughness values from pre—cracked small punch specimen.
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Table 3. Parameters of estimated fracture toughness master curves
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Fig. 1. A schematic diagram of small punch

specimen having through thickness crack
under bending moment.
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Fig. 2. A schematic diagram of small punch tester.
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Fig. 3. Load-deflection curves of SA-B1 specimen (a) without crack and
(b) with crack ( — : 298K, --- : 77K ).
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Fig. 4. Load-deflection curve and AE signal of
SA-B1 specimen at 298K.
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