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Preliminary Evaluation of Irradiation Characteristics of
New K Alloys Irradiated in HANARO
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Abstract

Korea Atomic Energy Research Institute (KAERI) is trying various tests to develop zirconium based new
alloys for nuclear fuel, which has better performance than that of Zircaloy-4 alloy. To evaluate the in-pile
performance of newly developed K alloys preliminarily, KAERI had prepared the test specimens of K alloys,
irradiated them upto the fluence of 8.63-9.27x10% n/cm?at 320+7C in HANARO, and performed the hardness
and tensile tests in IMEF. After the irradiation the hardness of K alloys increased from 24% to 37%, the yield
strength from 17% to 37%, the ultimate tensile strength from 12% to 21% with the decease of maximum
elongation from 6 to 39%.
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Tablel. Chemical composition of the tested alloys

Composition (%)

Alloy ID ND 3n 0 Si Remarks
K1 0.4 0.8 0.14 0.012
K2 0.2 1.1 0.14 0.012
Fe, Cr,
K3 1.5 0.4 Mn, Cu 0.14 0.012 Zr Bal.
K4 1.0 1.0 0.14 0.012
K5 0.4 0.8 0.14 0.012

Table 2. Manufacturing Process of the tested alloys

Manufacturing Process

Melting

-heat treatment

H/R

Annealing

1*C/R & Rx annealing

2" C/R & Rx annealing

3" C/W & Final annealing
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Fig. 1 Design drawing of 0OM-01U capsule equipped with instrumentation
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(a) The size of case for containing specimens for irradiation
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(b) Assembly drawing of the specimens in the case
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Fig. 2 Specimen assembly in the case identified as TTLADDING *for irradiation in 0OM-01U capsule
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Hardness Changes of K Alloys
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Fig. 5 Changes of Hardness of new K alloys before and after irradiation
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Fig. 6 Changes of tensile properties of new K1 alloy before and after irradiation
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Fig. 7 Changes of tensile properties of new K alloys before and after irradiation
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