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Abstract

ISCC (lodine-induced stress corrosion cracking) test was performed in finally
heat-treated Zry-4 to investigate the effect of microstructure on PCI (Pellet
cladding interaction) characteristics of Zry-4 cladding. Crack propagation rate
and threshold stress intensity factor (Kscc) of pre-cracked Zry-4 was measured
after internal pressurization test in high temperature and high pressure iodine
environment. Recrystallized specimen showed higher Kijscc and lower crack
propagation rate as 1/10 value than stress relieved specimen. The results showed
that final heat treatment in higher temperature was recommended to enhance PCI
resistance in developing PWR fuel cladding.
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3.2 Stress Intensity Factor
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R = mean radius of the tube
t = tube wall thickness
a = depth of surface crack
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Fig. 1 microstructure of Zircaloy-4 specimens heat-

treated at (a) 470°C and (b) 600°C for 3hr.
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Fig. 4. Surface crack in an internally pressurized cylinder
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Fig. 5. Depth ratio of fatigue crack vs. fatigue cycle plots.

Fig. 6. Fractured surface showing the region of
fatigue, ISCC and tensile rupture

1.255
®a/t=0.1
1.250 Ha/t=0.2
] —
t=0. L
1.245
1.240
18
1.235
1.230
1.225
1.220

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1

Fig. 7. Boundary-correction factor for a surface crack in
a pressurized tube ( /R=0.13)
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Fig. 8. Fracture surface in the defect area of a
specimen tested for; 1 — fatigue crack; 2 — ISCC;
3 — ductile overload



Fig. 9. Detailed fracture surface in the defect area of
a specimen tested for (a) fatigue crack; (b) ISCC; (c)
ductile overload
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Fig. 10. Crack propagation rate versus stress
intensity factor for Zircaloy-4 claddings
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