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The Influence of Heat Treatments on Neutron Irradiated Nb-1Zr Alloy

Kazufumi YASUNAGA, Hideo WATANABE,
Takeo MUROGA and Naoaki YOSHIDA

The microstructural evolution of neutron irradiated Nb-1Zr alloy at 693-1003K to doses as high as

47.2dpa has been investigated.

At all irradiation conditions, strong void swelling resistance was found.

In the cold worked and aged specimens, voids of about 50nm diameter were observed at lower temperature
(693K) and higher temperature ranges (918-1003K), but not at intermediate temperature ranges (744-842K).

The void density increased with dose at all irradiation conditions.

The swelling behavior obtained by de-

nsity measurements was revealed to be rather complex, depending on irradiation temperature and dose.
The complex role of starting condition on both microstructural evolution and density changes are presumably

due to phase-related changes during irradiation.
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Table 1  Irradiation condition of Nb-1Zr specimens.
| 693K 744K 842K 918K 1003K
. Cycle 5 15.0dpa 11.4dpa 15.0dpa 11.5dpa 11.5dpa
Cycle (5+6) 50.3dpa 38.2dpa 38.5dpa 38.5dpa 38.5dpa
AA | Cycle (5+6) | 47.2dpa | 32.2dpa | 40.8dpa | 40.8dpa |
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Fig. 1  Density changes observed in Nb-1Zr Specimens INBDEENS, Nb-1Zr &4, ZHE K O

after irradiation.
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Microstructures of unirradiated Nb-1Zr specimens.
(a) AA (b) CA



AR 9 47

FUIN K 22 K5 BE 46 & B 22 BF 78 B 3l

18K W4 —305—

NTHWERES L.

3.3 Nb-1Zr 52 DEEHEBEE

Fig. 3 13, Efd Mg S 7z Nb-12r &0
WO A% L 72 AA M OFEEE32.2-47 . 2dpa 128
VT A IEHMEORENEE (693-1003K) KIFEHTH 5.
FEOFERUPTERIE, #hENEVaIY M A MR
UFRA Py PR NEHTHEENZEETH .
EAE#50-100nm DK & % KA K25, ik (693-744K)
S TTIBE SN TEY, =il (918K) FHIH TIE#H
2nm DIEFI/NE LR PR S5N S, 744K TIRE
H2HIERZAIIWY, BEOMROKE LR, FEE

HEDO/NS R A RPFERICHEST 2. B REILS
i (918K) FHIRIZ B W T, BT OWPIEESIND M,
RIS & BRI F TR VIR EE & o@D
H5.

Fig. 4 |3, BB RZICWHMI2MNZ 72 CA Mo
BEHEOR,A Far bS5 AMTHE. EERUITE
FHRSE SR LD, ZME11.5-15.0dpa & 38.2-
50.3dpa & 7& > T\ 4. R121%, BB EHEFE (693-
1003K) & & 5 TWb., BEPLGDE LI, R4
Nid, fKiR (693K) K& Ui (918-1003K) 78IS T I3 BI%
ENBHH, AA MERIKRICKR A FoLdBEs v

Disl. Contrast

Void. Contrast

744K

Fig. 3  Microstructure of Nb-1Zr Specimens (AA) irradiated at 693-918K to 32.2-47 2dpa.
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irradiated at 693-1003K, imaged in void contrast.









