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Study of oxidation and sintering behavior of zirconium
hydride alloy powder
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Abstract; Oxidation and sintering behavior of zirconium hydride alloy powder were studied in this paper. The range
of zirconium hydride alloy particle size was 10 ~ 50pum. When the powder was exposed to the air at ambient
temperature, the weight gain increased to 820ppm after 1 hour and 1 380ppm after 24 hours, the weight gain curve
was approximately parabolic type. Zirconium hydride alloy powder was analyzed by XRD and XPS and it shows that
zirconium hydride alloy powder is mainly consist of g-zirconium hydride; there is a layer of oxides and hydroxides on
the surface of the powder. Zirconium hydride alloy powder was compacted by rubber isostatic pressing and the green
bodies were sintered in vacuum furnace. The effects of forming pressure and sintered temperature on the density of
sintered body were investigated. The density of sintered body increases with the increasing of forming pressure and
sintered temperature, nearly fully dense sintered bodies are obtained by increasing the sintered temperature to above 1
000°C. The grains of zirconium alloy sintered body are isometric and have an average size of about 50pm. The
elementary composition of sintered body was tested hy chemical analysis method. Comparing with the original
zirconium alloy material, oxygen, nitrogen and iron contents of zirconium alloy sintered body are increased and other
elementary composition is unchanged.
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Fig. 1 Weight gain of zirconium hydride alloy powder as

a function of the exposure time
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Tablel Chemical composition of zirconium alloy raw

material and sintered body ( mass) %

TE Sn 0 N Fe Cr Ni Zr
EAE  1.410 0.100 0.004 0.070 0.065 0.051 A&
gtk 1.410 0.300 0.013 0.110 0.065 0.051 &g
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Fig. 2 Surface analyses of zirconium hydride alloy powder
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Fig. 3 Phase analyses of zirconium hydride alloy powder
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Fig. 4 Density and open porosity of the sintered body as

250 300

a function of farming pressure
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