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Table 1 Compositions of the experimental alloys (/%)

Alloy Nb Cu Fe* Cr Zr

Zr-remelted - - 0.0094 0.0013 Balance
Zr-0.1Nb 0.090 - 0.011 0.0077 Balance
Zr-0.2Nb 0.15 - 0.014 0.0027 Balance
Zr-2.5Nb 2.13 - 0.010 0.0059 Balance
Zr-0.05Cu - 0.073 0.018 0.0055 Balance
Zr-0.2Cu - 0.21 0.013 0.0037 Balance
Zr-1.0Cu - 0.98 0.015 0.0051 Balance
Zr-0.2Nb-0.05Cu 0.17 0.072 0.012 0.0058 Balance
Zr-0.2Nb-0.2Cu 0.18 0.21 0.011 0.0019 Balance
Zr-0.2Nb-1.0Cu 0.16 11 0.014 0.0070 Balance
Zr-0.1Nb-0.2Cu 0.096 0.22 0.015 0.0024 Balance
Zr-2.5Nb-0.2Cu 2.24 0.26 0.014 0.0090 Balance

*Fe content of crystallization zirconium is 0.0048% (the data was provided by the supplier)

Zr-0.1Nb Zr-0.2Nb

Z1-0.05Cu [ Zr-0.2Cu

Zr-0.2Nb-0.05Cu 2r-0.2Nb-0.2Cu 2r-0.2Nb-1:0Cu

Zr-remelted (Zr-2.5Nb—0.2Cl.J

K1 seiea 4 SEM Iy

Fig.1 SEM images of the experimental alloys
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Fig.3 TEM micrograph and EDS spectra of Zr-0.2Nb-0.2Cu
alloy
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Fig.2 TEM micrographs and EDS analyses of Zr-remelted (a)
and Zr-0.2Cu (b) alloys
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Fig.4 TEM micrographs and EDS analyses of Zr-2.5Nb-0.2Cu
alloy
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Table 2 Table and distribution of second phases in the experimental alloys

Alloy SPP type SPP quantity SPP distribution
Zr-remelted Zr Fe Minor Dispersion
Zr-0.1Nb Zr Fe Minor Dispersion
Zr-0.2Nb Zr Fe Minor Dispersion
Zr-2.5Nb p-Zr Major Grain boundary
Zr,Cu Minor
Zr-0.05Cu 71 Fe-Cr Minor Banded
Zr,Cu Partly
Zr-0.2Cu 71 Fe-Cr Partly Banded
Zr-1.0Cu Zr,Cu Major Banded
Zr,Cu Minor
Zr-0.2Nb-0.05Cu ZrFe-Cr, Minor Banded
: ) Zr,Cu partly Partly dispersion
Z1-0.2Nb-0.2Cu Zr(Nb,Fe), partly Partly banded
Zr-0.2Nb-1.0Cu Zr,Cu Major Banded
Zr-0.1Nb-0.2Cu Zr,Cu partly Banded
Zr-2.5Nb-0.2Cu p-Zr Major Grain boundary
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Microstructure of Zr Alloy Containing Nb or Cu Element

Li Qiang, Xu Long, Yang Yanping, Liang Xue, Peng Jianchao, Yao Meiyi, Zhou Bangxin
(Laboratory for Microstructures, Shanghai University, Shanghai 200444, China)

Abstract: The effect of Nb and Cu on the microstructure of Zr alloys was investigated by TEM and SEM. Results show that when a trace
amount of Fe element is presented, the precipitation of Nb and Fe, whose amount is below the equilibrium solid solution limitation in a-Zr,
are promoted by adding the appropriate amount of Cu element, leading to the lower content of Nb in a-Zr alloys. However, the
precipitation of Nb-enriched phase is inhibited by the further addition of Cu amount since the Fe element is consumed by the enrichment
of Zr,Cu phase. Meanwhile, Zr,Cu phase in Zr-1.0Cu alloy is significantly refined and uniformly distributed after the addition of Nb
element. In the presence of g-Zr secondary phase stabilized by a large amount of Nb element, a small amount of Cu element is enriched
within the g-Zr phase rather than being precipitated as Zr,Cu.
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