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Fig.1 SEM images of as-cast (a) and heat-treated (b) Vo TizoNiz alloys



11 I 8% 20 V-Ti-Ni S0 B & e DAL A 2L S5 1R RE

*4209 -

x 1 BRTARKE VeoTinNin &&ESHF LB RER
IR PRELHIZE ryp

Table 1 Ultimate reduction rate of the first pass rolling ry, of

VeoTioNiz alloys under different conditions rolled

synchronously or asynchronously at room temperature

Alloy condition Rolling method rup/%
As-cast Synchronous 34.8
As-cast Asynchronous 427

Heat-treated Synchronous 39.2
Heat-treated Asynchronous 53.1
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Table 2 Actual reduction of heat treated VeoTizxNiz alloy rolled

with preset reduction 30% at different speed ratio

Different speed ratio Actual reduction/%

1.3 10.81
1.5 11.35
1.7 11.83
1.9 12.90

o e A
: =, =k

2 AFEFET VeoTiaoNiz & & %L1 40%/E T & (¥ SEM M
Fig.2 SEM images of Vg TixnNizalloys with reduction of 40% rolled at different speed ratio: (a) 1.0, (b) 1.3, (c) 1.5, (d) 1.7, and (e) 1.9
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3 AFEFREEL T VeoTizoNiz & 4 FLHI 60%E T & SEM M F
Fig.3 SEM images of VeoTixnNizalloys with reduction of 60% rolled at different speed ratio: (a) 1.0, (b) 1.3, (c) 1.5, (d) 1.7, and () 1.9
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Fig.4 Variation curves of microhardness of VeoTizoNiz alloys with

various reduction rolled at different speed ratio
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Fig.5 XRD patterns of VeoTixNiz alloys with reduction of 40%

rolled at different speed ratio
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Fig.6 XRD patterns of VeoTixNiz alloys with reduction of 60%

rolled at different speed ratio
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Table 3 Texture coefficient (TC) of Vss of Vg TizNiz alloys with

reduction of 40% rolled at different speed ratio

Texture coefficient, TC/%

Different
speedratio (170) (200) (212) (220)
1.0 8.00 73.32 11.40 7.28
13 13.38 51.55 22.47 12.60
15 12.79 56.73 19.26 11.22
17 9.31 71.06 13621 6.01
1.9 16.22 47.18 24.86 11.74
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Table 4 Texture coefficient (TC) of Vss of VeoTi2Niz alloys with

reduction of 60% rolled at different speed ratio

Texture coefficient, TC/%

Different

speed ratio (110) (200) (211) (220)
1.0 7.66 74.70 11.87 7.77
1.3 14.42 51.33 23.00 11.25
15 18.01 44.86 24.96 12.17
1.7 9.69 70.61 13.33 6.37
1.9 14.62 52.98 22.39 10.01
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Microstructure and Properties of Multiphase V-Ti-Ni Alloys for Hydrogen Separation
Alloy During Asynchronous Rolling

Jiang Peng, Xie Yinsheng, Liu Hui, Ren Wenyue, Pan Haijun, Wu Wangping, Wang Zhizhi, Zhang Yi
(School of Mechanical Engineering and Rail Transit, Changzhou University, Changzhou 213164, China)

Abstract: The asynchronous rollability of as-cast and heat treated multiphase VeoTixNizo alloys for hydrogen separation and the effects of
different speed ratio on the microstructure, hardness and texture coefficient of the alloys were studied. The results show that the effect of
asynchronous rolling process on improving the rollability of the alloys is higher than that of heat treatment process. Heat treatment plus
asynchronous rolling can effectively improve the rollability of the alloys. The asynchronous rollability of the alloys increases with the increase of
different speed ratio, and the hardness of the alloys hardly changes with the change of different speed ratio. The alloys show obvious rheological
characteristics at high rolling reduction. V-based solid solution (Vss) and NiTi phase have large deformation and elongation along the rolling
direction and form layered structure. With the increase of different speed ratio, the microstructure of the alloys gradually shows uneven
deformation at a low degree along the thickness direction, and the deformation degree at the center is higher than that in synchronous rolling. The
shear deformation introduced by asynchronous rolling along the thickness direction can weaken the rolling texture of the alloys to a certain extent.

Key words: multiphase V-Ti-Ni alloy; hydrogen separation; asynchronous rolling; microstructure; texture coefficient
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