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Deformation Behavior of Fuel Claddings
at Simulated LOCA Environment
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Abstract
High temperature deformation tests were performed to estimate the integrity of
Zircaloy-4 and KAERI cladding under simulated LOCA condition. Tests were carried out
under the temperature range of 650~1000C and hoop stress of 10~80MPa. A maximum
of burst strain occurred at around 8007C, and it decreased to 850~950C which is known
as temperature range of (a+f) phase in Zircaloy-4. The preliminary results on KAERI
claddings indicated that LOCA resistance of these claddings seem to be superior or

comparable to Zircaloy-4 cladding.
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Fig. 1. Schematic diagram of integral LOCA equipment
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Fig. 2. Burst strain versus burst temperature of Zircaloy-4 and advanced claddings
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Fig. 3. Deformation mode of ruptured Zircaloy—4 claddings
at simulated LOCA conditions
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Fig. 5. Time to rupture versus initial hoop stress of Zircaloy—4 claddings



Table 1. Time to rupture of Zircaloy-4 and advanced claddings

%E(Cog?if%riim Zircaloy-4 | KC KD KF KH
700 60 493 - 476
750 50 207 280 259 258 260
800 50 62 : 33 31 31
900 20 116 : 112 81 93
950 10 665 : 594 542 468

* Time to rupture : sec.
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Fig. 6. Cross section and schematic diagram of fracture location of Zircaloy-4
at (A) n-phase, (B) (a+f) phase, (C) f-phase
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