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533.53.58X 105890-1577

578.81.04 X 10111577-1850

633.43.10 X 105871-1482

529.05.52 X 104Room 
temp.-890

445.53.33 X 1071000-1850

333.23.94 X 1051000-1700

250.31.49 X 1081300-1750

Ref.E(kcal/mole)A(mg2/cm4/s )
Temperature 
range(℃)

Table 1. Factors of A and E for the paraboric rate constant 

(Kp=A exp(-E/RT)) in Zircaloy-4 steam  oxidation 

Table 2. Chemical composition of Zircaloy-4 cladding tube (wt.%)

Bal.0.120.10.21.3

ZrOCrFeSn
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Fig.1 Apparatus for the high temperature oxidation  by thermogravimetric analysis
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Fig.2  Oxidation of Zircaloy-4 as a funtion of  steam  flow rate at 1000℃
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Fig.3 Isothermal  oxidation of Zircaloy-4  in air
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 by TGA method
 by weighing method

Fig.4 Weight gain  of Zircaloy-4 by the TGA and weight

methods after the oxidation tests in air

Fig.5 Surface appearance of Zircaloy-4 after the oxidation tests in air
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(a)

(b)

(c)

Fig.6 Microstructure of Zircaloy specimens oxidized in air;

(a)700℃, (b)950℃, (c)1100℃
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Fig.7 Isothermal oxidation of Zircaloy-4 in steam

700 oC 800 oC 900 oC 950 oC 1000 oC 1050 oC 1100 oC 1150 oC 1200 oC

0

500

1000

1500

2000

2500

3000

3500

4000

  

 

 Temperature(oC)

W
ei

gh
t g

ai
n(

m
g/

dm
2 )

 by TGA method
 by weighing method

Fig.8 Weight gain  of Zircaloy-4 by the TGA and weight 

methods after the oxidation tests in steam
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Fig.9 Surface appearance of Zircaloy-4 after the oxidation tests in steam
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Fig.10 Microstructure of Zircaloy specimens oxidized in steam;

(a)700℃, (b)800℃, (c)900℃, (d)1000℃, (e)1100℃, (f)1200℃
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Fig.12 Paraboric rate constant of Zircaloy-4 in steam
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Fig.11 Paraboric rate constant of Zircaloy-4 in air
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