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Abstract

Delayed hydride cracking testing was carried out on Zr-2.5Nb pressure tubes with
different manufacturing procedure as well as on pressure tube of Zr-1Nb-1.25n-0.4Fe..
Testing temperature was kept constant at 200 °C either with a cool-down approach
from 300 °C or with a heat-up approach from room temperature. Pressure Tube A of
Zr-25Nb with the higher tensile strength showed the highest DHC velocity compared to
the Pressure Tubes B and C of Zr-25Nb and Zr-1Nb-1.25n-04Fe, respectively, with
lower strength. Delayed hydride cracking behavior of Zr-2.5Nb pressure tubes with two
different kinds of manufacturing procedure was discussed in terms of microstructure and

the plastic zone size.
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Table 1. Chemical composition of pressure tubes

Pressure
ASTM UNS
Tubes Tube A Tube B Tube C
No. R60901
Elements
Nb (wt.%) 24 ~28 2.7 2.7 1.0
O (wt.%) 0.09-0.13 0.1 0.06 0.07
Fe (wt.%) <0.15 0.086 0.01 04
Sn (wt.%) <50 ppm <25 ppm - 1.2
Zr (wt.%) - balance balance balance

Table 2. Outline of the manufacturing procedures of Pressure Tubes A, B and C
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Table 3. Tensile Strength of Pressure Tubes A, B and C
Pressure Tubes YS(MPa) UTS(MPa)
RT 200 °C | 300 °C RT 200 °C | 300 °C
A Longitudinal 626 476 407 797 609 532
Transverse 361 672 475 863 689 617
B Longitudinal 288 206 211 525 383 345
Transverse 339 - 281 556 - 372
C Longitudinal 279 196 132 535 405 338
Transverse 321 - - 546 - -




Fig. 3. TEM microstructures of Tube C
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Fig. 4. Stringer of precipitatesin Tube C
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Fig. 5. DHCV of Tubes A at 200 °C with (a) Cool-down and (b) Heat-up Approaches

Fig. 6. Appearance of Fractured Surface of Tubes A, B and C after DHC Testing at 200 °C
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