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Fig. 2 SEM images of ZrO, powder(a), Nb,O, powder(b), reduced powder(c) and deoxidized powder(d)
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Fig. 3 SEM-mapping of deoxidized powder: (a) SEM image; (b) BSE image; (c) EDS elemental mapping of Zr; (d) EDS
elemental mapping of Nb; (e) Element content of point 1; (f) Element content of point 2
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Preparing Zr-2.5Nb alloy by hydrogen assisted
magnesium reduction and sintering

DONG Zhao-wang" %, ZHAO Jin-long" %, XIA Yang', GUO Xue-yi"? LIU Han-ning" >

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Research Institute of Resource Recycling, Central South University, Changsha 410083, China)

Abstract: The traditional Kroll method for preparing zirconium alloy has a long process and is easy to be polluted
by impurity elements. In this paper, a new method for directly preparing alloy by sintering Zr-Nb alloy powder via
hydrogen assisted magnesium thermal reduction of metal oxide was proposed. Taking Zr-2.5Nb as the target alloy,
Zr-2.5Nb hydrogenated alloy powder with 0.038% oxygen content was successfully prepared by reducing the
mixture of ZrO, and Nb,O, with magnesium powder in hydrogen atmosphere first. After that, Zr-2.5Nb alloy was
prepared by cold isostatic and sintering. The results show that the oxygen content in the alloy powder is only
0.038% and the Nb content is 2.29%. At a sintering temperature of 1400 C, the maximum densification degree of
alloy products is 95.36% and the maximum hardness is 250.3 HV. However, the compressive strength of the alloy
decreased from 1059 MPa sintered at 1300 ‘C to 978 MPa sintered at 1400 ‘C. The hardness and compressibility
of the prepared alloy meet the American Standard of nuclear grade industrial zirconium alloy.
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