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Effect of Cooling Rate on
the Behavior of the Embrittlement in Zircaloy-4 Cladding

Jun Hwan Kim, Myoung Ho Lee, Byoung Kwon Choi and Yong Hwan Jeong
Zirconium Fuel Cladding Development Team, Korea Atomic Energy Research Institute
Daejeon 305-353, Republic of Korea

Abstract Study was focused on the effect of the cooling rate on the embrittlement behavior of Zircaloy-4 clad-
ding simulated Loss Of Coolant Accident (LOCA) environment. Claddings were oxidized at given temperature
and given time followed by various water quenching in the range of 0.6°C and 100°C per second. Cladding failed
after water quenching above the threshold oxidation. Threshold oxidation was decreased as the cooling rate
increased, which is due to the matensite structure formed during fast cooling rate.
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Fig. 1. Experimental setup for LOCA quenching facility.
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