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Delayed Hydride Cracking Velocity of Zr—-1Nb-1.4Sn-0.3Fe Pressure Tube with
Different Environmental Conditions.
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Abstract

Delayed hydride cracking velocity of a Zr-1Nb-1.45n-0.3Fe tube was evaluated in air and
pressurized water to investigate the effect of the environmental conditions on the DHC
characteristics. Compact tension specimens charged electrolytically with 29 to 60 ppm H were
subjected to DHC tests at temperatures ranging from 144 to 250°C. DHC wvelocity increased
with increasing temperature but was slightly higher in pressurized water conditions than air..
This environmental effect on DHCV of the Zr-1Nb-1.4Sn-0.3Fe tube appeared striking at low
temperature but disappeared at the temperature as high as 250C. A discussion was made on

the effect of the environmental conditions on DHCV of the Zr-1Nb-1.4Sn-0.3Fe tube. For the



sake of the safety of pressure tubes operating in reactors, DHCV velocity obtained in

pressurized water seems more valid than that in air.
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Table 1 Chemical compositions of Zr-1Nb-1.4Sn-0.3Fe alloy
wt% ppm
clements
Nb Sn TFe P C N C H O A C Co Cu H Mg Ni Si Ti U W
compositions| 1.0 14 0.1 <100 100 32 <1000 41 882 <100 44 <10 16 <100 <10 37 <100 <10 <100 <100
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Fig. 1 CCT specimen shape and dimensions. (unit: mm)
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Fig. 2 Schematic diagram of Temperature-Time and loading schedule.
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Fig. 3 Schematic diagram showing DCPD system.

(a) assembly

(b) Jig and grip
Fig. 4 Schematic drawings showing DHC equipment for high temperature and pressure.
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Fig. 5 Optical micrographs of Zr-1Nb-1.4Sn-0.3Fe alloy.
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Fig. 6 TEM micrographs of a Zr-1Nb-1.45Sn-0.3Fe alloy showing grains (a) elongated

along circumferential direction and (b) partially recrystallized.

Fig. 7 TEM micrographs of a Zr-1Nb-1.4Sn-0.3Fe alloy showing precipitates. .
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Fig. 8 DHCV vs temperature of Zr-1Nb-1.45n-0.3Fe alloy.
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