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Pre-Cracked Charpy V-notch (PCCV) and circumferentially Cracked Round Bars (CRB) are
used to measure the fracture toughness of reactor pressure vessel steels. Both geometries are
of practical interest for the nuclear industry as they only require a small amount of irradiated
material.
This presentation describes experimental procedures to obtain fracture toughness from these
two geometries. The PCCv specimens, in the beseline and irradiated condition, are precracked
and tested in three point bending. CRBs are precracked using the rotating bending fatigue
technique and are loaded in tension. Emphasis is put on the formulae used to analyse the load
displacement trace of a fracture toughness test and on the applied correction to take the loss of
constraint and size effect into account.
Promising results are obtained and show that both methods have the potential to measure
fracture toughness in the lower shelf and in the transition region.
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RPVS is embrittled due to neutron
irradiation and thermal ageing
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Photo 1 : Instrumented Fracture Toughness specimen. The circumferentially Crack
Round Bar diameter lOmm (CRB) is equipped with two extensometers, the
Precracked Charpy V-notch (PCCv) loaded in three point bend is instrumented with a
clip gauge and the 1/2 inch thickness Compact Tension CT-1/2T is equipped with n
clip gauge.

Photo 2: Hot cell 14 is used to test irradiated PCCv loaded in three point bend The
cell is equipped with a 50kN (static) - 25kN (dynamic) servo hydraulic tensile
machine controlled by a PC and a userfriendly controlpanel. A camera connected to
a monitor allows a visual monitoring of the crackgrowth during fatigue.

Photo 3: A simple mechanism allows thepositionment of the clip gauge on the
specimen.

Photo 4: Three point bendfixture mounted on the tensile test machine is contained
into an oven allowing different test temperaturefrom -I 70°C to 600°C.

Photo 5 :A in cell camera and a micrometer allows the measurement of the crack
length by the 9point averaging method.

Photo 6: CRB mounted on a tensile machine. Special attention is paid to avoid and
evaluate the bending component.

