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Thermal Creep Behavior of K-Claddings
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Abstract

Thermal creep properties of K-cladding tube which was developed for high burnup
application was evaluated. Creep test of K1 to K6 cladding tubes were carried out by
internal pressurization method in the temperature range of 350C to 400C and 100MPa
to 150MPa in hoop stress. K1 cladding was tested for 700days, K2 for 900days, and K3
to K6 for 600days, which showed the steady-state secondary creep rate. The creep
resistance of K-claddings was higher than that of other advanced claddings. Factors
that affect creep resistance, such as final temperature, applied stress and alloying
element were described. In case of K-claddings, the optimization of final heat treatment
temperature as well as alloying element has a great influence on the improvement of

creep resistance.
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Table. 1 Chemical composition of Advanced claddings

ID Nb Sn Others Zr
K1 0.4 0.8 0.6 Bal.
K2 0.2 1.1 0.6 Bal.
K3 1.5 0.4 0.2 Bal.
K4 1.5 0.4 0.3 Bal.
K5 0.4 0.8 0.55 Bal.
K6 1.2 - 0.1 Bal.
Zry—4 1 1.3 0.3 Bal.
A 1.0 1.0 0.1 Bal.
B 1.0 - - Bal.
Table. 2 Creep parameters of K-claddings
ID K2 K4 K5 K6 Zry—4
Heat Treatment | SR PR SR PR SR PR SR | PR SR
n 290 | 3.32 | 294 | 3.62 | 3.12 | 3.69 | 2.63 |4.05| 3.47
Q (kcal/mole) | 52.0 | 64.2 | 40.6 | 40.6 | 58.5 | 57.8 | 41.2 | 38.9| 49.9
InA 52.2 | 63.6 | 44.9 | 48.1 | 59.1 | 61.3 | 43.4 49.9| 53.3
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Fig. 1 Schematic illustration of internal pressurized creep specimen
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Fig. 2 Thermal creep properties of K-claddings in recrystalized conditions
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Fig. 3 Effect of annealing temperature of thermal creep rate of K1 cladding
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Fig. 4 Effect of applied stress of thermal creep rate of K-claddings
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Fig. 5 Effect of alloying element of thermal creep rate of K-claddings
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