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Precipitation Pattern of Hydrides in Zr-2.5Nb Pressure Tubes
A9, dreat, A, A8, AT
FTAAE AT AL, HAA FAT 935 150 HA
QoF

AT BAE Zr25Nb ol A FastEe] MEdds qfyets Aotk Zr-
2.5Nb ¢+ #h2 780 °C ol A &, ~25%2] “¥771E 2 400 °C, 24 A7 DA ste] A"
Aoln, FastE #ES 9l8te] 60 T+ 450 ppmHA TAhE FYAAT. AAAHL FAi
st AsS FdAnd 2 FAREA @AvE S o] &ste] #FsI o, HAg FAastE
o] MEdde FRHaAAnH o R zj}é}"ﬂﬁ} el ] "Rl wel FAstE] ME
S =2 detuth dolwdk dHdM s AxAoR & uwf Hoigkow Ao A
ZHoUe BE FagES MAHOREE RO R Aode wAgh e FAskE
o] Fo R Ao, Hogkel] HaletA FHUE a-Zr ABHES wasEA] WA
WEkow AFste FAaStES A HFHA @ a8y 458 dddA s A5
Weko g HlwA A A $428EY a-zr AP HES Ao R mapshas A
FadtEe]l BYF yEeth Zr-25Nb §hE e 7 DPUS_OM Xray =43 Ry 4
e EdE, g gl w2 Yehvde FASEY] AE7ss Bt

ABSTRACT

The objective of this study is to investigate the precipitation pattern of hydrides in Zr-2.5Nb pressure tubes.
Hydrogen of 60 or 450 ppm H was charged electrolytically to a Zr-2.5Nb pressure tube made by extrusion at 780
°C, cold drawing of ~25% and stress relief at 400 °C for 24 h.  The hydrides precipitated on the transverse normal
section (TS) and longitudinal normal section (LS) planes of the Zr-2.5Nb tube were subjected to detailed
examination macroscopically by an optical microscope and a scanning electron microscope and microscopically
by a transmission electron microscope. The precipitation pattern of hydrides was different on each section plane;
microscopically, the hydrides precipitated mostly in the longitudinal direction on the TS plane, but TEM
examination of the hydrides revealed that these long hydrides consisted of arrays of small stacked hydrides
growing only along the long axis of a a-Zr grain. On the LS plane of the Zr-2.5Nb tube, two kinds of
precipitates were observed: one grew along the circumferential direction in the a-Zr grain and the other grew
across several a-Zr grains in the radial direction. The residual stress distribution of the hydrided Zr-2.5Nb tube
was determined by an X-ray analysis on the TS and LS planes. The precipitation pattern of hydrides was
discussed in association with the distribution of residual stress on the section planes of the Zr-2.5Nb tube.
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Fig. 1. Texture of (0001) pole of a Zr-2.5Nb Tube Fig. 2. Hydride distribution on the three section planes of
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719 6. Stacked hydrides observed on the TS plane of Zr-2.5Nb tube in a bright (a) and dark field (b).
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Fig. 8. Growth of hydrides from the phase boundary into the a-Zr grains (a) and the stacked hydrides in a a-Zr
grain on the LS plane of the Zr-2.5Nb tube.
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Fig. 9. Residua stresses on the three section planes of a Zr-2.5Nb tube with and without charging of hydrogen
with 450 ppm H after homogenization treatment at 530 °C for 15h (note that the As-received represents the initial
stress distribution of Tube A before homogenization treatment).
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