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Fig.1 Schematic diagram of the apparatus for thermal desorption

experiment
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Fig.2 Morphologies (a, c, e) and size distribution (b, d, f) of helium bubbles in ZrCo alloys changing with storage time:

(a,b)30d, (c,d) 70 d, and (e, f) 175 d
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Fig.3 Morphologies (a, c, e) and size distribution (b, d, ) of helium bubbles in Zry ;Hf; 3Co alloys changing with storage time:

(a,b)30d, (c,d) 70 d, and (e, f) 175 d
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S 127 i | . Storage Thermal helium release fraction/%
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Zro7Hfy3Co 70 253 38.9 342
105 41.6 33.1 24.5
Kl 4 ZrCo I Zro7Hfo3Co F< 47 1 #1175 d JFAMN 175 49.0 33.9 14.5
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Fig.4 Helium thermal desorption spectra of implanted ZrCo and
Zro7Hfo3Co alloys after storage for 1 d and 175 d
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Fig.5 Morphologies (a~d) and size distribution (e, f) of blisters on the surface of ZrCo (a, ¢, e) and
Zro7Hfy5Co (b, d, f) alloys before (a, b) and after (¢, d) helium release
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Fig.6 Morphologies of pores on the surface of ZrCo (a) and
Zro7Hfo3Co (b) alloys after helium release
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Helium Bubble Evolution and Thermal Helium Release Behavior in ZrCo and
Zl‘o.7Hf0.3CO Alloys

Peng Lixia, Lai Xinchun, Jiang Chunli
(Science and Technology on Surface Physics and Chemistry Laboratory, Jiangyou 621908, China)

Abstract: Helium was introduced into ZrCo and Zr,;Hfy3Co alloys by mixed energy ion implantation. The evolution of helium bubble
morphology with storage time was observed by transmission electron microscope (TEM). Results show that the average size of helium
bubbles in Zr,;Hf;3Co alloy is smaller than that of ZrCo. The coalescence and growth of helium bubbles are observed in both of them
with storage time increasing. The effect of storage time on the thermal helium desorption behavior was investigated by thermal desorption
spectroscopy (TDS). Results show that in ZrCo alloy the helium release fraction in lower temperature range decreases sharply and the total
helium desorption capacity decreases with the storage time reaching 105 d. While in the case of Zro ;Hfy 3Co, the helium release fraction in
a lower temperature range gradually increases and the total desorption capacity of helium is almost constant during the storage period of
175 d. It indicates that Zr,;Hf; 3Co alloy has more superior ability to contain helium than ZrCo alloy.

Key words: ZrCo; Zry;Hf; 3Co; alloy; helium bubble; thermal helium desorption spectroscopy
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