38 3 :385-390 2016 3
Chinese Journal of Engineering Vol.38 No.3: 385390 March 2016
DOI: 10.13374/j. issn2095—9389.2016.03. 013; http: //journals. ustb. edu. cn

X
100083
X E-mail: wanfr@ mater. ustb. edu. cn
500 C V—4Cr.VH4Ti V4Cr—4Ti . V—4Cr
V4Ti VH4Cr—4Ti
500 °C V—4Cr V4Ti V—
4Cr—4Ti V—4Cr—4Ti
V4Ti  V4Cr4Ti . V—4Cr—4Ti
25 nm

TG146.4713

Effect of hydrogen implantation at high temperature on the microstructural evolution of
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ABSTRACT The microstructure evolution of V4Cr V—4Ti and V—4Cr—4Ti alloys was studied before and after hydrogen implanta—
tion at 500 °C. Before hydrogen implantation the matrix of V—4Cr alloy is clean while parallel and vertical needledike precipitates
exist in the matrix of the other two alloys and there are a lot of dislocations around the precipitates. After hydrogen implantation at
500 °C a large amount of uneven-distributed black dot defects and defect clusters appear in V—4Cr alloy. Besides the black dot
defects a lot of bubbles are found in V—4Ti and V—4Cr—4Ti alloys and the average size of bubbles in V—4Cr—4Ti alloy is smaller
than that in V—4Ti alloy. In addition the dissolution phenomena of the precipitates happen in the both alloys. There are very few
bubbles found near the grain boundary in the range of 25 nm in V—4Cr—4Ti alloy which probably indicate that the defects such as
bubbles caused by irradiation can be restrained by the existing of grain boundaries in this material.
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Table 1 Chemical composition of the raw materials %
Vv Cr Ti Al Si Ni Mn
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Table 2 Chemical composition of the alloy ingots % . 40V 40 mA _20°C.
LCH4 .
c. N0 e 58 keV 1.6 107 em
V—4Cr — — — 4.12 — 500 °C..
V—4Ti — — — — 4.34
V—4Cr—4Ti  0.037 0.0020 0.58 4.18 4.16 JEOL—2100 200 kV.
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Fig.1 TEM bright field images of three vanadium alloys: (a) V—4Cr (b) V=4Ti (c¢) V4Cr—4Ti
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Fig.2 Dislocation distribution in different zones in V—4Ti alloy
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Fig.3 TEM bright field images of V—4Ti alloy in different angles in one place: (a) 7.2°; (b) 17.6°; (c) 29.3°
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Fig.5 Depth distribution of hydrogen in pure vanadium
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Fig.6 TEM bright field images of V—4Cr alloy after hydrogen implantation at 500 °C: (a) dot defects; (b) defects clusters



- 389 -

10 ~ 500 C
16 nm 20 nm.

200 nm

7 VHTI 500 C . (a) ; (b)
Fig.7 TEM bright field images of V—4Ti alloy after hydrogen implantation at 500 “C: ( a) dissolution of precipitates; ( b) bubbles in the matrix
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Fig.8 TEM bright field images of V—4Ti alloy after hydrogen implantation at 500 °C: ( a) dot defects; ( b) dissolution of precipitates; ( c) distribu—

tion of bubbles near the boundary; (d) bubbles in the matrix
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