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Abstract

To study the dynamic strain aging behavior of K-cladding tube in the range of PWR
operation temperature, the tensile tests of K4 cladding tube specimens, which had been
finally heat—treated at 470 and 510 , have been carried out with the strain rate
1.67x107?/s and 8.33x107°/s at the various temperatures from room temperature to 500

It was observed that the dynamic strain aging of tested specimens occurred around 340

and the aging of the specimens started at 50 lower temperature when they were finally
heat—treated at 470 than at 510 . It seemed that the diffusion of oxygen by thermal

activation into the specimens was one of the main causes of dynamic strain aging behavior.
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Fig. 1 Tensile stress-—strain curve of the tube specimens with the strain
rate 8.33x 107°/s at different temperatures after being finally heat-treated at

(a) 470°C and (b) 510°C
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Fig. 2 Yield strength and total elongation of the tube specimens when
they were deformed at different temperatures with strain rate 8.3x107%/s

after they were finally heat—treated finally at 470°C and 510°C
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Fig. 3 Oxygen difference between the shoulder region and the necking region of

the tensile specimens, which were finally heat-treated at 470°C, strained with

8.33x107°/s at different temperatures
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Fig. 4 Yield strength and total elongation of the tube specimens when they
were deformed with strain rate 1.67x107%/s and 8.33x10°/s at different
temperatures after being heat-treated finally at 510°C: The activation energies
were calculated with 160.3, 182.6 and 407 kJ/mole at constant stress 400, 280
and 200 MPa, respectively
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Fig. 6 Strain hardening of the tube specimens when they were heat—treated finally
at 470°C and 510°C: (a) In true stress(6) versus In true strain(d) at room temperature
at different strain rates. (b) the change of strain hardening exponent (n) when the

specimens were strained with 8.33x107°/s at different temperatures
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