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Abstract
The corrosion resistance of Zr-Nb-Sn-Fe-X alloys were evaluated by the autoclave tests under the
environments of 360  water, 360 LiOH 70 ppm solution and 400 steam. The mechanica
properties of those alloys were also investigated by tensile tests and creep tests. The corrosion resistance
of the alloysin the water and the LiOH solution showed similar behavior, while they are superior to that
of Zircaloy-4 in LiOH solution. The aloys, which have much in alloying content, showed better
properties in tensile strength and creep resistance due to alloying effect. The final heat treatment of the
dloysat 470 and 520 has little differences in corrosion behavior but much in mechanical strength

and creep strength because the heat treatment at 470  has more dislocation barrier than that at 520
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Table 1. Chemical composition of the Zr-Nb-Sn-Fe-X dloys

Group ID Composition
Low Nb Al Zr-0.4Nb-0.8Sn-xFe-xMn
ow A2 Zr-0.4Nb-0.8Sn-xFe-xMo
Bl Zr-0.8Nb-0.6Sn-xFe-xMo
High Nb B2 Zr-1.0Nb-1.0Sn-xFe-xCu
B3 Zr-1.5Nb-0.4Sn-xFe-xCr
ZLO ZIRLO
Reference Tube ZRY Zircaloy-4

Table 2. Manufacturing processes of the the Zr-Nb-Sn-Fe-X dloys

Manufacturing
Seps

Heat treatment condition

Beta treatment

1020°C, 30min

Hot rolling

590°C, 30min

Annealing

590°C, 3hr

(AL, A2)

(B1, B2, B3)

1% cold rolling &
Annealing

570°C, 2h

570°C, 3h

2" cold rolling &
Annedling

570°C, 2h

570°C, 3h

39 cold rolling &
Fina annealing

SR: 47C°C,

2.5h

RX: 520°C,
2.5h

SR: 47C°C,

2.5h 2.5h

RX: 520°C,
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Fig. 1. Corrosion behavior of low Nb alloys
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Fig. 2. Corrosion behavior of high Nb alloys
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Fig. 8. Creep properties of A and B Alloys
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