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Abstract

The fuel of light water reactor is used for several years under high temperature and pressure, so it
needs to be clad with high corrosion resistance material. The cladding materials must have the
characteristics of low absorption of a neutron and high corrosion resistance. Zircaloy-2 in Boiling Water
Reactor, Zircaloy-4 in Pressurized Water Reactor have been used as cladding materials and Zirlo has
been developed as the material for preventing the corrosion. If the fracture of the cladding tube occurs
during operation, it will cause the economic loss to shut down and replace the system. So it is needed

to evaluate the integrity of the cladding materials.

In this paper, the tensile characteristics of the

cladding materials were investigated for the basic research of fracture characteristics. Also the residual
stress was analyzed to compare the tube type(original type) specimen and the flattened type specimen.
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Table 1 Chemical compositions (wt. %)

Sn|{ Fe | Cr [ Ni{ O [Nb]| Zr

Zircaloy-2 | 1.5 |0.12|0.10({0.05|0.01| - bal
Zircaloy-4 | 1.5 10.21]0.10] - ]0.01} - | bal
0.00
Zirlo 1.0 10.01 - ]0.01] 1.0 | bal
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The geometry of specimens: Zircaloy-2 with
suffix (1), Zircaloy-4 and Zirlo with suffix
(2); (a)Original Longitudinal specimen
(b)Original Transverse specimen (c)Flattened
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Fig. 3 Grip device for original longitudinal

specimen
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Fig. 4 Extensometer and grip for flattened specimen
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Fig. 5 Grip device for original transverse specimen
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Table 2 Mechanical properties of nuclear fuel

claddings

. . | Direc- T.S. Y.S. R.A.
Material | "5 | TYP® (Msa) MPa) | (%)
Criteria (ASTM B811) 413 241 20(EL)

. l 0 | 898 | 8% -

Zircaloy F 854 822 26.3
2 T o 854 (735) 48.5

F 875 - _24.6

0O 786 646 -

Zircaloy L | F 757 666 17.5
4 T O 760 (637) 431

F 772 - 18.1

L J 827 696 -

Zirlo F 778 682 22.7
T t-O 813 (709) 41.8

F 798 - 15.7

(L: Longitudinaf, T: Transverse, O: Original, F: Flattened)
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Fig. 6 Stress-strain curve of the Z4-TO specimen
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Fig. 7 Stress-strain curves of longitudinal direction
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Fig. 10 Stress analysis model by ABAQUS
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