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Effect of Zirconium Hydrides on the Deformation Behavior of Zr-Sn-Fe-Nb Tubes
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Abstract

The characteristics of zirconium hydrides formed by a electrochemical hydrogen charging method
and their effect on the mechanical properties of Zr-Sn-Fe-Nb tubes were investigated. The hydrides
were observed to be mostly circumferentially oriented and were identified as e-ZrH, and g-ZrH
phases by X-ray diffraction. The distribution of hydrides was found to become more homogeneous
when the cooling rate is higher from 400°C. The room temperature strength of Zr-Sn-Fe-Nb tubes
increased dlightly and the ductility decreased with the formation of the hydrides. The mechanica
properties were dightly modified by the size and distribution of hydrides. Secondary cracks along the
platelets of hydrides were observed on the fracture surfaces of tubes. The slight loss of ductility in the
presence of circumferential hydrides is thought to be associated with the secondary cracking during
the final process of the fracture.
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Table 1. Chemical composition of zirconium alloy tube used in this study.

Fe

Nb

O

Zr

0.74

0.74

0.13

Bal.




Figure Captions

Fig. 1. Schematic configuration of tensile testing sample and grip.

Fig. 2. Three-dimensiona view of Zr-Sn-Fe-Nb tube with hydrides. Air cooled (a) and
furnace-cooled (b).

Fig. 3. X-ray diffraction spectra obtained from hydrided Zr-Sn-Fe-Nb tube

Fig. 4. Stress-strain responses of non-hydrided and hydrided Zr-Sn-Fe-Nb tubes.

Fig. 5. Fracture surfaces of as-received (@) and hydrided (b) Zr-Sn-Fe-Nb tubes. Air cooled (b)
and furnace cooled (c) tubes.

Fig. 6. Transverse sections of the air-cooled (a) and furnace-cooled (b) Zr-Sn-Fe-Nb tubes
after fracture.
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Fig. 1. Schematic configuration of tensile testing sample and grip.
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Fig. 2. Three-dimensional view of Zr-Sn-Fe-Nb tube with hydrides. Air cooled (a) and
furnace-cooled (b).
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Fig. 3. X-ray diffraction spectra obtained from hydrided Zr-Sn-Fe-Nb tube
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Fig. 4. Stress-strain responses of non-hydrided and hydrided Zr-Sn-Fe-Nb tubes
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(b)

Fig. 5. Fracture surfaces of as-received (a) and hydrided (b) Zr-Sn-Fe-Nb tubes. Air cooled (b)
and furnace cooled (c) tubes
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Fig. 6. Transverse sections of the air-cooled (a) and furnace-cooled (b) Zr-Sn-Fe-Nb tubes
after fracture



	분과별 논제 및 발표자

