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Abstract

The fuel of light water reactor used for several years at high temperature and pressure, so it needs to
clad with high corrosion resistance material. The cladding materials need low absorption of a neutron
and high corrosion resistance. Cladding materials used Zircaloy-2 in Boiling Water Reactor, Zircaloy-4
in Pressurized Water Reactor and Zirlo bas good for long term corrosion. If fracture of cladding tube
occured during operation, it caused disaster. So it is needed to estimate of integrity for cladding
materials, In this paper, tension characteristics of cladding materials are investigate which is basic
research for fracture characteristic. Also analysis of residual stress effect. between tube type(original type)

specimen and flattened type specimen.
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Table 1 Chemical compositions (wt. %).

Element |Sn |Fe | Cr | Ni| O |Nb| Zr

Zircaloy-2 | 1.5 {0.12|0.10{0.05{0.01| - | bal

Zircaloy-4 | 1.5 [0211{0.10| - {0.01| - | bal

Zirlo 1510120.10{0.05{0.01| 0.5 | bal
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Fig. 1 Size of clad and coin.
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Fig. 2 The geometry of specimens about

zry-2:  (a)original

longitudinal specimen

(b)original transverse specimen (c)flattened
longitudinal specimen (d)flattened trans-

verse specimen.



Fig. 3 Grip device for original longitudinal
specimen.
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Fig. 4 Extensometer and grip for flattened

specimen.

Fig. 5 Grip device for original transverse
specimen.
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Table 2 Mechanical properties of nuclear
fuel claddings. ( L: longitudinal,
T: transverse )

. |Direc-| TS [02%Y.S
Material I tion | (MPa) | (MPa)
. L 898 882
Original
Zircaloy- T 854 -
2 L 854 822
Flattened
T 875 -
o L 786 646
Originalt
Zircaloy- T 760 -
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T 772 -~
- L | 87 | 6%
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Zirlo
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T 798 -
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Fig. 6 Longitudinal specimen.

Fig. 7 Flattened longitudinal specimen.

Fig. 8 Transverse specimen.

Fig. 9 Flattened transverse specimen.
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Fig. 10 Stress-strain curve of Zircaloy-2
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Fig. 11 Stress-strain curve of Zircaloy-4
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Fig. 12 Stress-strain curve of Zirlo.
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Fig. 13 Tensile strengths of longitudinal
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specimens.
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