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Abstract

When the pressure tubes contact to the calandria tubes in the CANDU reactor, termperature
gradient in the Zr-Z25Nb pressure tube causes the thermal diffusion of hyvdrogen and formation of
hdride Hlisters, This surface shape change iz a result of the volume expansion associated with
the transformation from pressure tube matrix to & -phase hydride, Cracking in the hwdride
blisters may cavuse a direct failure of pressure fubes or develope to the delaved hywdride cracking,
The Zr-25MNb pressure fube specimen are hwdrided by an electrolwtic method and homoeogenized
considering the temperature and time of hydrogen diffusion, The hwdride blisters are formed on
the outer surface of the specimen kv a thermal diffusion between a heat bath maintained at the
temperature of 4152 C and an aluminum cold finger cooled with the flewing water of 15° C, An
optical microscopy and 3-dimensional profilometry were used to characterize the hwdride blisters
with different hvdrogen concentrations and thermal diffusion times, It reveals higher possikility of
cracking for higher hydrogen concentration and longer time for thermal diffusion, The mechanism
of cracking in the hydride blister iz discussed,
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Fig, 1 Experimental device for blister formation and growth,
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Fig, ? Finite element caloulation of temperature field in the specimen and in the cold finger,
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Fig, b, Twpical laser profilometry of a hyvdride blister
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Fig, 6, Elister height for different hwdrogen concentration and thermal diffusion timme,

Fig, 7. Cross-secticnal view of hydride blister, ([H]=86 ppm, t=63x10"sec)
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Fig, 8, Cracking boundary in the hydride blisters, function of hwdroegen concentration and thermmal
diffusion time,
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Fig. 9. A cracking model during blister formation,
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