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A study on the Particulate Properties of Ti-Ni alloy Nanopowders
Prepared by Levitational Gas Condensation Method
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Abstract The Ti-Nialloy nanopowders were synthesized by a levitational gas condensation (LGC) by using a
micron powder feeding system and their particulate properties were investigated by x-ray diffraction (XRD),
transmission electron microscopy (TEM) and Brunauer-Emmett-Teller (BET) method. The starting Ti and Ni
micron powders 150 um were incorporated into the micron powder feeding system. An ingot type of the Ti-Ni
alloy was used as a seed material for the levitation and evaporation reactions. The collected powders were finally
passivated by oxidation. The x-ray diffraction experiments have shown that the synthesized powders were com-
pletely alloyed with Ti and Ni and comprised of two different cubic and monoclinic crystalline phases. The TEM
results showed that the produced powders were very fine and uniform with a spherical particle size of 18 to 32nm.
The typical thickness of a passivated oxide layer on the particle surface was about 2 to 3 nm. The specific surface
area of the Ti-Ni alloy nanopowders was 60 m?/g based on BET method.
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1. u-Powder Supply Unit,

4. Oxygen Concentration Control Unit.

6. Gas Cleaning System.
8. Oxygen gas-cylinder.

2. Filter Unit.

3. Vacuum Pump.
5. Leak System With Rotameter.
7. Gas Reducer.

9. Argon gas-cylinder.

Fig. 1. A schematic illustration of equipment of levitational gas condensation(LGC).
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Fig. 2. XRD pattern of the Ti-Ni alloyed nanopowders synthesized by the LGC process.

L

' 50nm

|

(c)

B2200) e
B19°(102)

B2(110)
B2OOT) —

BIY (T s —
B19°(111)

B9 (21 [y

BI9(221) —v o

Fig. 3. TEM images for (a) the Ti-Ni alloy nanopowders and (b) the passivated ones, and (¢) a SAED (selected area electron

diffraction) pattern.
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Fig. 4. Particle size distribution of Ti-Ni alloy nanopowders made by LGC method.
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