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Evaluation of Long-term Creep Behaviour on K-Cladding Tubes
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Abstract

KAERI has developed new zirconium alloys for high burnup fuel cladding. To evaluate the
performance of these alloys, various out—pile tests are conducting. At high burnup, the creep
resistance as well as corrosion resistance is one of the major factors determining nuclear fuel
performance. Long-term creep test was performed at 350C and 4007TC, and 100, 120, 135,
and 150 MPa of applied hoop stress to evaluate the creep properties. The creep resistance
was strongly affected by the final heat treatment conditions, while there was no effect of
intermediate heat treatment. The creep strain of the recrystallized alloys is higher than that
of the stress-relieved alloys by a factor of 3. The alloying elements also influenced the
creep behaviour. Increase of Sn content enhanced the creep resistance, while Nb decreased
the creep resistance. As a result of texture analysis, basal pole was directed to normal
direction, while prism pole was to rolling direction. The development of the deformation

texture and the ammealing texture showed almost similar process to Zircaloy cladding.
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a3 8o yEhy lom, thket F3F 2 HF AP FAS =gekAdth o] FA A TREX
FA7A = wZEe] Wahchang AblA AFs9Q o 1 o3 FAHL AR ZircoProductAlel Al
T =] At
E1. K-953% 639 &3 324 (wt.%)

D Nb Sn Others Zr

D 0.4 0.8 0.6

D 0.2 1.1 0.6

E 1.5 0.4 0.2

F 1.5 0.4 0.3 bal.

G 0.4 0.8 0.55

H 1.2 - 0.1
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(a) (b)

(c) (d)
a3 9 D tube (002) pole distribution annealed at (a) 440C (b) 470C (c) 520C (d) 580C

(a) (b)

213 10. D-Tube (a) (1012) (b) (1120) pole distribution annealed at 470C
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