












  Temperature   Time                Alloy Compositions(wt.%Nb)

900℃

915℃

925℃

935℃

945℃

168 hours

915 hours

925 hours

935 hours

945 hours

0, 0.05, 0.1, 0.2, 0.3, 0.4

0, 0.05, 0.1, 0.2, 0.3, 0.4

0, 0.05, 0.1, 0.2, 0.3, 0.4

0, 0.05, 0.1, 0.2, 0.3, 0.4

0, 0.05, 0.1, 0.2, 0.3, 0.4

Table. 1  Isothermal Annealing Heat Treatment of Zr-xNb



        Fig. 1  Optical micrographs of Zr-xNb alloy quenched from 1000℃.

Pure Zr      0.05Nb           0.1Nb              0.2Nb  0.3Nb       0.4Nb           0.5Nb
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200μm



Pure Zr 0.2Nb 1Nb

2Nb

       Fig. 2  TEM micrographs of Zr-xNb alloy quenched from 1000℃.
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Fig. 3  XRD data of Zr-xNb alloy quenched from 1000℃.
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Fig. 4  Diffraction pattern of the 20Nb alloy matrix.
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Fig. 5  Hardness(Hk) of Zr-xNb alloy quenched from 1000℃.
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Fig. 6  DSC curve and (α+β)/β phase boundary of

          Zr-xNb binary alloy.

(a)  Typical DSC curve of Zr-%Nb alloy

(b) (α+β)/β phase boundary by DSC
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945℃

935℃

925℃

915℃

900℃

0.05Nb         0.1Nb                 0.2Nb       0.3Nb              0.4NbPure Zr

Fig. 7  Optical micrographs of Zr-xNb alloy system annealed at 945℃, 935℃, 925℃, 915℃,

          900℃ for 168 hours after water quenching.

200μm



Fig. 7(2)  Optical micrographs of water-quenched Zr-xNb alloy system after heat treatment

               at 850℃ for 300 hours
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Fig. 8  Hardness of water-quenched Zr-xNb alloys system

          after heat treatment at 945℃, 935℃, 925℃, 915℃,

          900℃ for 168 hours.

Fig. 9  TEM micrographys of Zr-xNb(x=0, 0.2, 0.4) alloys annealed

           at 925℃ for 168 hours after water quenching.
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Zr : 94.47%,     Fe :
5.53%

Fig. 10 EDS of Zr-0.2Nb alloy annealed at 925℃ for 168 hours.

Fig. 11  (α+β)/β boundary determination of Zr-xNb

            alloys by DSC, metallography and hardness(Hk).
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