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Preparation of ZrVFe Nano Powders by Laser Ablation
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Abstract Nano-sized ZrVFe alloy powders were prepared by the ablation of powder compact in alcohol using
a Nd-YAG pulsed Laser. The Zrs;V3;5.8Fe;, alloy commercially designated as ST707 has long been known as
the ideal solution for various vacuum applications. The target for the ablation was sintered pellets of
Zrs;V35.8Fe;» alloy powder. The alloy was prepared by arc melting and Hydride-DeHydride method. The
ablated powders were mostly circular having fairly large size distribution smaller than 200 nm in all cases.
The X-ray diffraction study revealed that the ablated alloy retained the crystal structure of the target alloy.
Nevertheless, Fe and V contents in the ablated powder were lower than those in the target alloy. This was
believed to result from the high vapour pressures of Fe and V compared to that of Zr. The size of the powders
ablated at high energy fluence tends to decrease due at least partly to the breakdown of previously made ones.
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Fig. 1. SEM micrograph of ZrVFe powder prepared by arc
melting and HDH process.
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Table 1. Laser ablation conditions

Laser power beam diameter Laser fluence

(mJ/) (mm) (/em®)
300 6.50 09
300 2.60 5.6
300 1.37 204
160 2.60 3.0
225 2.60 42
300 2.60 5.6
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Fig. 2. Schematic diagram of pulsed Laser ablation apparatus.
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Fig. 3. X-ray diffraction patterns of nano powders ablated. (A)
alloy (B) prepared in ethanol (C) prepared in pure water.
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Fig. 4. Variation of Zr, V, Fe during ablation process. The wt%
ratio refers the change of each element indicating no change
as unity.
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Fig. 5. Vapour pressure of Zr, V and Fe with temperature.
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Fig. 6. SEM micrographs of the nano ZrVFe partlcles ablated with Laser power of 300 mJ at various beam sizes A) 6.50 mm,

B) 2.60 mm, C) 1.37 mm.
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Fig. 7. Particle size distribution of ZrVFe powders prepared by
Laser ablation at (A) F=0.9 I/cm® (B) F=20.4 J/cm®.
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Fig. 8. Effect of fluence on the average particle size of ZrVFe
powders.
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