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Abstract; TiMo/ZrVFe getter was prepared by powder metallurgy vacuum sintering method. The
materials were analyzed by X-ray diffraction(XRD), particle size analyzer, dynamic flow method and
vibration test. The influences of the ZrVFe alloy particle size, phases, proportion of composite
material on sorption performance and strength were studied. The results show that the content of Fe
element in ZrVFe material increases to generate more Laves (Zr(V,Fe,_,),) phase of C15 structure
which can improve sorption performance, and the initial pumping speed of Zr-24% V-8% Fe (mass

e cm 2, which is 1. 5 times as that (1206 cm® » s ' « ecm™2) of

fraction) alloy reaches 1791 cm® « s~
the original Zr-24. 6 % V-5. 4% Fe getter, the pumping speed decreases more slowly with the progress
of the gettering process. The sorption performance and strength of the composite are affected greatly
by adding different contents of Zr-24% V-8 %Fe alloy, the sorption performance gradually improves
with the increase of adding alloy. The initial pumping speed increases by 26. 4% compared with that of
TiMo material and an ideal pumping platform appears when 20% ZrVFe alloy is added. However, the
strength of the composite decreases distinctly with the mass loss of 2. 48% when the addition ratio is 30%.
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Table 1 Porosity,specific surface area, pumping speed S,

and oxygen content of getter materials

with different particle sizes

Specific

Sample Porosity/ surface area/ Sio/(em? - Oxygen
% B sl ecm™ %)  content/%
(m?+g 1)
a 29.78 0.2921 1111.7 0.42
b 31. 46 0. 3245 985. 1 0. 87
c 32.83 0. 3427 850. 7 1.45

£R2 ZrVFe REHM BB KX S

Table 2 Compositions of the ZrVFe getter materials

Mass fraction/ %

Sample

Zr \% Fe

As-prepared ZrVFe 70.0 24.6 5.4

ZrVFe(+50%Fe) 68.2 23.9 7.9

ZrVFe(—50%Fe) 71.9 25.3 2.8

ZrVFe(+40%V) 63.7 31.4 4.9

ZrVFe(—40% V) 77.6 16.4 6.0
Note: “+” and “—7” indicate the increasing and decreasing of the

mass fraction for this element on the basis of its original mass.
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Table 3 Mass fraction of the a-Zr and Zr(V,.Fe,_.), phases

Mass fraction of phase/ %

Sample

oaZr Zr(V,Fei—.);
As-prepared ZrVFe 44, 2 55.8
ZrVFe(+50%Fe) 29.4 70. 6
ZrVFe(—50%Fe) 42. 8 57.2
ZrVFe(+40%V) 25.9 74.1
ZrVFe(—40%V) 45.3 54.7
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Fig. 3 Pumping speed(a) and gettering characteristic curves(b) for TiMo/ZrVFe getter material with different ZrVFe contents
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Table 5 Vibration properties of TiMo/ZrVFe getter materials with different contents of ZrVFe

Mass before vibration/g Mass after vibration/g Mass loss
Sample

1 2 3 1 2 3 rate/ %
TiMo 0.721 0.722 0.722 0.721 0.721 0.721 0.13
90 % TiMo-10 % ZrVFe 0.725 0.725 0.724 0.723 0.723 0.722 0.28
80% TiMo-20 % ZrVFe 0.728 0.727 00. 726 0.722 0.722 0.722 0.69
70% TiMo-30 % ZrVFe 0.726 0.726 0.727 0.707 0.709 0.709 2.48
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