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Tensile and Fracture Toughness Characteristics
of Zr-2.5Nb Pressure Tube
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Abstract

The object of this study is to evaluate the characteristics of tensile and fracture
toughness of Zr-2.5Nb pressure tube. The transverse tensile tests were performed at
various temperatures and the fracture toughness tests were carried out at room
temperature using the CCT (curved compact tension) specimen. These specimens
were directly machined from the pressure tube retaining original curvatures. Also, Th



fracture toughness of two sets of Zr-25Nb manufactured at different time was
compared. The chemical analysis and the Vicker’'s hardness tests were performed at
two sets of Zr-25Nb pressure tube. The Vicker's hardness value of SET-2
containing more oxygen and carbon relatively was higher about 11 than that of
SET-1.
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Fig. 1 Transverse tensile specimen and CCTspecimen for Fracture Toughness
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Table 1 Mechanical properties of the Zr-2.5Nb alloy

Elastic Modulus | Poisson’s ratio, Yield Strength | Ultimate Tensile Elongation
[GPal % [MPal] Strength [MPal] [%6]
102 0.38 869 895 16~23
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Fig. 2 Yield strength and ultimate strength with temperature
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Fig. 3 Load and crack extension versus Load line displacement at SET-1 and SET-2
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Table 2 Chemical Composition of two Zr-2.5Nb SET's
H O N C Nb Fe Hf P Si
SET1 4~9 910 22 | <10 2.6 0.04 | <100 | <100 | <100
SET?2 5~10 2230 38 | 890 2.6 0.05 | <100 | <100 | <100
Permitted impurities 1000~1300 | 65 125 [2.7~28) 0.086 | <25 10 100
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