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Development of Measurement Technique for Fracture Toughness on
Fuel Cladding in Hot Cell
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Abstract

To measure fracture toughness for an irradiated fuel cladding in hot cell, the new
fracture test techniques are developed in a hot cell. The fracture test procedures,
which are the single specimen and the multiple specimen methods for the axially
cracked cladding, are proposed to determine the crack resistance curve. The developed
methods are verified to compare between the test results for the unirradiated
claddings in hot cell and the other results for zirconium alloy materials. Additionally

the fracture characteristics are reviewed in g _, j—p values and fracture surface in

the Zircaloy—4 claddings through the verification test.
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Table. 1 Compositions of Zircaloy-4 (wt. %) Table 2 Transverse tensile properties of Zry-4

T ‘ol | Poisson's ratio,
Sn Fe Cr N 0] Zr YS (MPa) UTS Etotal oisson's ratio
(MPa) (%) v
1.3 | 022 | 010 | 001 | 0.13 |balance 705.5 7855 16.8 0.33

(b) V-Notch Shape of KEC Specimen

@ Appeaace of KBC Chddng Spdimen

Fig. 1 KEC Cladding Specimen
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Fig.10 Fracture Surface at Low Magnification

(a) No-Thickness Yielding (b) Dimple Formation (¢) Similar Quasi-Cleavage

Fig. 11 Fracture Surfaces of KEC Specimen by SEM
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