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Table 1 Chemical composition of the Zr-xNb alloys (/%)

Alloy Nb Cr Fe O
Zr - 0.0067 0.046 0.041
Zr-0.3Nb 0.26 0.0052 0.031 0.056
Zr-0.7Nb 0.64 0.0052 0.041 0.041
Zr-1Nb 0.96 0.0047 0.016 0.039
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Fig.1 TEM micrographs (a~c) of Zr-xNb alloys after 50% cold-rolling and annealing at 580 °C for 3 h as well as the statistical data (d~f)
of the precipitates distribution: (a, d) Zr-0.3Nb, (b, €) Zr-0.7Nb, and (c, f) Zr-1Nb
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Table 2 Statistical analyses on quantities and mean sizes of

precipitates of the Zr-xNb alloys

Alloy Quantity Mean size/nm
Zr-0.3Nb 54 68.5
Zr-0.7Nb 300 53.3
Zr-1Nb 452 50.5
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Fig.2 Precipitate in Zr-0.3Nb and the corresponding EDS result
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Fig.3 TEM micrographs SAED patterns of precipitates in Zr-1Nb after annealing at 580 <C for 3 h: (a) the precipitates in the area far

away from edge of center hole, and (b~d) the precipitates in the edge area of the center holes
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Table 3 Chemical composition of the precipitates (P1~P7) in
Zr-1Nb alloy in Fig.3 (at%o)

Element P1 P2 P3 P4 P5 P6 pP7
Zr 13.60 13.90 39.02 9.97 38.90 21.86 33.79
Nb 86.40 86.10 28.81 90.03 38.80 78.14 66.21
Fe - - 14.01 - 13.07
Cr - - 18.16 - 9.21
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Fig.5

OM photographs of Zr-xNb alloys annealed at 580 <C for 10, 30, 180 min: (a) Zr, (b) Zr-0.3Nb, (c) Zr-0.7Nb, and (d) Zr-1Nb
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Table 4 Ratios of measured grain sizes over the calculated
ones for the Zr alloys with different deformation

degrees

Deformation degree/% 0 20 50 67
Grain size ratio 8~15 2~35 1.5~1.7 0.91
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Influence of Nb Content on Microstructure and Recrystallization Process of Zr-xNb
Alloys

Tian Hang™?, Zhou Jun?, Gong Weijia', Wang Xitao®, Zhang Hailong®
(1. State Key Laboratory for Advanced Metals and Materials, University of Science and Technology Beijing, Beijing 100083, China)
(2. Western Energy Material Technologies Co. Ltd, Xi’an 710299, China)

Abstract: The influences of Nb content on the microstructure and recrystallization process of Zr-xNb (x=0, 0.3, 0.7, 1.0) alloys were
studied by transmission electron microscopy (TEM), optical microscopy (OM) and Vickers micro-hardness testing. The results show that
with increasing Nb content the quantity of the precipitates increases and the mean size of the precipitate particles decreases. Meanwhile,
the recrystallization process is slowed down by the precipitates, especially in the case of Zr-1Nb alloy. The main precipitates were found to
be Zr(Nb, Fe, Cr); and g-Nb in Zr-0.3Nb and Zr-1Nb, respectively.
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