














Fig. 1.  Phase diagram of Zr-Nb alloy by Lundin & Cox
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Fig. 2. Optical microstructure of beta-quenched Zr-xNb alloys 

0.5Nb 1.0Nb 2.0Nb 3.0Nb

Water
Quenching

Air
Cooling

50㎛㎛㎛㎛



Fig. 3. TEM micrographs of  Zr-xNb alloy with cooling rate
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Fig. 4. Corrosion behavior of  beta-quenched Zr-xNb alloys in steam at 400℃ 
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(b) Air-cooled specimen

(a) Water-quenched specimen
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Fig. 5. Weight Gain vs. expected supersaturated Nb and relative fraction
           of βZr for Zr-xNb alloys.



Fig. 6. TEM microstructures of Zr-xNb alloys after corrosion test  at 400℃
           for 180days.
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Fig. 7. Relationship between cooling rate, Nb content and corrosion
           weight gains in steam at 400℃ for 60days(a) and 150 days(b)
           ( W/G : water quenching, A/C : air cooling)
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Fig. 8. TEM microstructures of Zr-xNb alloys annealed at 570℃  for 500h and
           640℃ for 10h.



0.1 0.5 1 2 5
0

50

100

150

200

250

300
 

 

W
ei

gh
t G

ai
n(

m
g/

dm
2 )

Nb content(wt.%)

 570oC x 500h (βNb)
 640oC x 10h (βZr)

RegionRegionRegionRegion
    AAAA

RegionRegionRegionRegion
    BBBB

RegionRegionRegionRegion
    CCCC

ExpectedExpectedExpectedExpected
SolubilitySolubilitySolubilitySolubility

SolubleSolubleSolubleSoluble Nb Nb Nb Nb

ZrZrZrZr((((NbFeNbFeNbFeNbFe))))2222

ββββNb

ββββZrZrZrZr

0.2  0.3 0.8 3

Fig. 9. Weight Gain of Zr-xNb alloys with Nb contents
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