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Abstract

In order to investigate the effect of manufacturing processes on the creep behavior in the
Zr-25Nb alloys, creep test was carried out at 350-400 and 120MPa. The Zr-25Nb alloys
were made by quadruple vacuum arc melting and made into sheets with 4 different
manufacturing processes. Process P2, yielding the microstructure of primary o -Zr grains and
transformed a '-Zr, results in the higher strength and the low creep strain due to the higher
amount of Nb contents dissloved in the a ‘-Zr grains. On the other hand, P3 and P4
processes lead to higher creep rate since the precipitation of a coarse B -Nb decreased Nb
contents in the a -Zr grains. Process P1, yielding the microstructure of the elongated a -Zr
grains and a fraction of (3 -Zr, was found to be the most optimized process for Zr-25Nb

sheets with high strength and good creep resistance.
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Table 1. Analyzed chemical composition of Zr-25Nb alloys
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Fig. 1. Dimension of tensile and creep test specimen.



Fig. 2. TEM microstructures of Zr-25Nb alloys made by 4 different manufacturing processes.



Fig. 3. TEM microstructures of Zr-25Nb alloys made by P1 process; (a) <a> type dislocation,

(b) <c> type dislocation, (c) subcell structure.

Table 2. Texture coefficient and microchemical composition

method in as-received Zr-25Nb alloys.

of B -phase measured by replica

Precipitate size

Composition (Nbat.%)

Kearns Number

Processes (u m) Replica D.P fn fr fr
P1 0.01 004 48.9 448 0.33 0.24 042
P2 <0.02 61.8 645 049 0.16 0.35
P3 005 0.1 8138 -1 0.63 0.07 0.30
P4 004 0.1 80.8 - 0.66 0.08 0.26

* In order to determine the Nb composition of  -Zr, the lattice constant of B -Zr calculated from diffraction pattern
taken from Fig. 4 (b) and (e). Then B -Nb content was determined from the following equation, a =3.5872- 0.00285x

[at.%Nb].



Fig. 4. TEM microstructures of Zr-25Nb alloys made by (a)-(c) P1 process and (d)- (f) P2

process.
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Fig. 5. XRD patterns of as-received Zr-25Nb alloys in the rolling normal plane.
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Fig. 6. Tensile properties of Zr-25Nb sheets with manufacturing processes at 300
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Fig. 7. Temperature dependence of creep of Zr-25Nb alloys in the load of 120M Pa.
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