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Zircaloy - Steam Reaction and Embrittlement of the oxidized

Zircaloy Cladding Tube in s Simulated Loss-of-Cooclant Accident

Teruoc FURUTA, Satoru KAWASAKI, Masao YASHIMOTO and Takashi OTOMD
Divigion of Reactor Safety, Tokai, JARERI

( Received June 3, 1976 )

In a simulated loss-of-coclant accident, the reaction between zircaloy
and steam, and embrittlement of the oxidized zircsloy tube have been
studied,

The parabolic rate constant kp in zircaloy-stean reaction above 1000 o¢
is represented as _

kb = 6.60 x 107" exp ( -L1600/RT ) ( gg / cmh. sec )

At temperatures of 900 o¢, and %50 o0 within 60 minuies, the reaction of
oxidation follow a logarithmic low, and the rates are retarded by the
existence of the oxide film produced under normal reactor operation.

Ductility loss of the steam-cxidized specimens was examined by ring
compression test at 100 °¢, Ductility of the specimens decreases with
welght gain, but the deformation behaviour depends on the reaction
temperature, For the same weight gain, the ductility loss of the specimen
oxidized at low temperature is less than that of the specimen oxidized at
high temperature, though many a-incursiocns in f phase are observed in the

specimen oxidized at low temperature.
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Fig. 5 Weight Gain of Zircaloy—-4 vs, Flow Rate of Steam,
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Fig. 14 Thickness of @ Phase vs. Weight Gain of
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Fig. 15 Oxygen distribution maps for steam reacted Zircaloy-l
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Fig. 16 Photomicrographs of Oxidized Zircaloy=-4 Heated in Steam.

{ weight gain ; 7.0 mg/cm2 )
(a): 1000C,17 min. (b); 1050¢, 8 min. (c); 1]00%, 5 min.
(@) 1150%, 3 min. (e) 1200%, 2 min. :
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Fig. 17 Photomicrographs of Oxidized Zircaloy-4 Heated in Steam.
( weight gain ; 9.1 mg/cm2 )
(a): 1000C,33 min. (b); 1050C,16.5 min. (¢); 1106C,9.7 min.

(d); 1156€c,5.5 min. (e); 1206c,3.3 min.
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Photomicrographs of Oxidized Zircaleoy-L Heated in Steam.

( weight gain ; 12.3 mg/cm2 )
{a); 1000 %, 53 min, (b); 1050, 232 min, {c); 1100, 17 min,
(d); 1150 %, 9 min, (e); 1200 %, 4.5 min.
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Fig. 19 Effect of pre-oxidized film on hiQh,temperéture oxidation for

Zircaloy-4
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