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Fig.1 Dimension of testing sample for tension
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Fig.2 SEM-BSE images of the argon arc-melted alloy ingots: (a) VgoTiioNio, (b)V70TiisNiys, and (¢) VeoTizoNizg
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Fig.3 High magnification SEM-BSE images of as cast V-Ti-Ni alloys: (a) VgoTi10Niio, (b) V70TiisNiss, and (¢) VeoTizoNizg
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Fig.4 XRD patterns of as-cast V-Ti-Ni alloys
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Table 1 Element content of phases in V-Ti-Ni alloys by

EDS analysis (at%)

Alloy Phase V content  Ticontent Ni content

Vss 83.51 8.85 7.63

VsgoTiioNiio NiTi 30.93 33.97 35.20
NiTi» 21.83 49.75 28.43

Vss 83.25 9.74 7.00

V70TisNis NiTi 23.81 37.56 38.63
NiTi» 17.84 48.89 33.27

Vss 80.06 11.65 8.29

V0 Ti20Nizo NiTi 25.15 36.69 38.16

NiTi, 13.86 54.57 31.57
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Table 2 Vickers hardness of V-Ti-Ni alloys and diffraction
angle of Vi (211) crystal plane

Alloy Bulk hardness/MPa V¢ hardness/MPa  26/(°)

VgoTiioNijo 3140.6 2774.0 76.94
V70TiisNis 3515.2 3390.6 76.92
V0Ti20Nizg 3634.0 3472.2 76.88
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Fig.5 Curves of hardness values of as-cast V-Ti-Ni alloys
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Fig.6  Stress-strain curves of as-cast V-Ti-Ni alloys: (a) VgTi1oNijo, (b)V70Ti15Ni;s, and (c) VeoTizoNizg
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Table 3 Tensile properties of V-Ti-Ni alloys

Alloy Tensile strength,  Elongation, Reduction of
ov/MPa /% area, /%
VsoTi10Niio 187 0.57 1.30
V70Ti15Nis 343 0.86 1.82
VeoTi20Nizg 714 1.09 2.41
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Microstructure and Mechanical Properties of Multiphase
V-Ti-Ni Alloys for Hydrogen Separation

Jiang Peng'**, Yuan Tongxin', Xiao Sijin', Huang Xiaochuan', Wang Zhizhi', Ding Jinhui', Jiang Jinjin', Kong Dejun'
(1. School of Mechanical Engineering, Changzhou University, Changzhou 213164, China)
(2. Jiangsu Key Laboratory of Green Process Equipment, Changzhou University, Changzhou 213164, China)
(3. Changzhou High Technology Research Key Laboratory of Mould Advanced Manufacturing,
Changzhou University, Changzhou 213164, China)

Abstract: The microstructure, hardness and tensile properties of multiphase Vig.2.-Ti,-Ni, (x=10, 15, 20) alloys for hydrogen separation
were investigated. The microstructure of Vigo.2-Ti,-Ni, alloy ingots consists of dendritic phase (V base solid solution) and
interdendritic phase (NiTi and NiTi,). With the increase of the content of Ti and Ni in the alloy, the volume ratio of interdendritic phase in
the alloy increases, and blocks the connection of dendrite arm due to forming a continuous network. At room temperature, the bulk
hardness, tensile strength, elongation and reduction of area of the alloy increase with the increase of Ti and Ni content. V based solid
solution and NiTi, phase are the main factors affecting the bulk hardness of the three alloys. The three alloys are brittle materials at room
temperature. The content of NiTi in the alloy has a great influence on the elongation of the alloy.

Key words: V-Ti-Ni multiphase alloy; microstructure; hardness; tensile property
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