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Evaluation of Corrosion Characteristic and Mechanical Properties of New
Zr-based Alloys for Fuel cladding
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Abstract

Corrosion tests were carried out in static autoclaves of 360C water, 400C steam and
360C LiOH solution to investigate the corrosion behavior of new zirconium alloys. The
tensile and hardeness tests were also performed to investigate the mechanical properties.
Microstructures of tested alloys were analyzed by optical microscope, SEM and TEM.
From the results of 360C water test, the high Nb and low Sn alloy showed better
corrosion resistance, than the low Nb and high Sn alloy. In the case of conditions for
final annealing, the partially recrystallized alloys showed higher corrosion resistance than
fully recrystallized alloys. On the other hand, the mechanical properties yield strength,
tensile strength and hardness decreased as final annealing temperature increased, but the
effect of alloying element did not have a difference. It was considered from TEM study
that mechanical properties and corrosion would be related to the microstructure of new
Zr alloys.
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Table 1 Chemical composition of Zr-based alloys(wt.%)

Composition(wt%o)
Al PRX
AD R Zr-1.5Nb-0.4Sn- xFeCr
Bl PRX
Zr-1.0Nb-1.0Sn- xFeCu
B2 RX
Process
Beta Treatment 1020 x 30min
v
Hot Ralling 590 x 30min
v
Annealing 590 x3hr
1st Recrystallization
(15 C/R) 590 x 3hr
2nd Recrystallization
(2% C/R) 570 x3hr
Final Annealing 510 x25hr 580 x 2.5hr

Fig.1 Manufacturing Conditions of Zr-based alloys
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Fig.2 Optical micrographs of Zr-based alloys
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Fig.3 TEM photographs and EDS spectra of Zr-based alloys
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Fig.4 TEM photographs and EDS spectra of Zr-based alloys
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Fig.5 Corrosion behavior of Zr-based aloys
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Fig.7 SEM photographs of zirconium oxide corroded for 120days
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Table.2. The effect of alloying element on corrosion behavior

\ Al A2 Bl ‘ B2

W/G{mg/dm®)
120day s, water

57.88 79.33 45.39 ‘ 5281

Nb+5n 19 20

Nb 15 1.0

3n 04 10

09 ' 0.4

Mh+5n
(solid solution)

Fe+Cu+Cr 03 0.4

ppt type rotind round

ppt mean

5 40.45 5058 45,15 4935
size{nm)

100

| —e—Nb
2.8 —A—Sn
—&—Nb+Sn
—w—SS

24 * ——W/G {80

2.0
160

1.2 | v d40

Contents(%0)

0.8 -
120

(Awp/Bw)ures Wb

0.4 A

0.0 1 ] 0

>
vs)

Alloy

Fig.8. Therelationship of alloying element on corrosion behavior
of Zr-based dloys
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