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Evaluation of Optimized Ring Specimen Shape for the
Hoop Behavior Test of Nuclear Fuel Clad Tube

D.H. Hong, K.S. Seo, S.B. Ahn and S.I. Hong

Abstract

In order to evaluate the tensile behaviors of hoop direction for the nuclear fuel cladding tubes, the
shapes of specimen and jig fixtures for the ring test are decided with various conditions under the
elastic-large plastic deformations. The axial displacement of the jig cylinders is converted to the
circumferential direction elongations of specimen. The stress distributions on specimen are depended on
the radii and locations of specimen and jig size and central angle. Therefore we calculated the stress
distributions and decided the optimum shapes to get the uniform stress in the area of specimen gage
length. From the analysis the stress distributions in gage area are reviewed with the radii and location of
specimen notch and the central angle of jig cylinder. The optimum shapes of specimen and jig are
proposed to the clad tube having 1062 mm in diameter and 063 mm in thickness for 16x16 PWR nuclear
fuel assembly.
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2. Ring Tensile Testing Device
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Fig. 1 Ring Tensile Testing System
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Fig. 2 Ring Specimen for Tensile Testing
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Fig. 3 Modeling of Ring Specimen
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Table. 1 Matenal Property of Zircaloy-4

Yield stress 482 MPa
Ultimate stress 694.1 MPa
Fracture stress 10054 MPa
Young's Moduls 103421 MPa
Possion's ratio 0.289
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Table. 2 Dimension of Model for Case
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Fig. 4 Hoop and Effective stress for radius variation
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Fig. 6 Hoop and Effective stress for notch length
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Fig. 11 Hoop stress of optimized ring shape
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