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Abstract

An equipment of inducing an internal, longitudinal fatigue crack in a tube was
designed and manufactured. Using this equipment, the Zircaloy-4 specimens, which
had been fatigue-cracked at internal surface for evaluating their iodine-induced
stress corrosion cracking (1SCC), were prepared. Tube pressurization tests were
conducted at 623°K and the iodine concentration of 10° g/cm’. The K, (stress
intensity factor) and crack propagation velocity were evaluated using the depth of
ISCC crack measured by scanning electron microscope (SEM). From the relationship
between the K, and crack propagation velocity, Kiscc (threshold stress intensity
factor) of Zircaloy-4 cladding was estimated.
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000 p = internal pressure on the tube
= Inner radius of the tube
tube wall thickness
depth of surface crack
shape factor for an elliptical crack = 1 + 1.464(a/c)
half-length of surface crack
0 = parametric angle of elliptical crack
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Fig. 1 Loading cell for making the fatigue pre—crack;
(a) upper part and (b) lower part
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Fig. 3. Control and indication system
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Fig. 4. Surface crack in an internally pressurized cylinder
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Fig. 5. Load vs. frequency plots
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Fig. 6. Cross—section of pre—crack showing the depth of fatigue
crack (70% of total tube thickness).
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Fig. 7. Depth ratio of fatigue crack vs. fatigue cycle plots.
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Fig. 8. Boundary—correction factor for a surface crack in
a pressurized tube (t/R=0.13)



Fig. 9. Fracture surface in the defect area of a
specimen tested for; 1 — fatigue crack; 2 — ISCC,;
3 — ductile overload
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Fig. 10. 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. 11. Crack propagation rate versus stress
intensity factor for Zircaloy—4 claddings
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