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ABSTRACT Atomizing mode and powder characteristics of CuAINi base shape memory alloy
in rotating disk atomization were investigated in accordance with disk materials and additional
elements. Produced powders were classified into two types of spherical and flake shape. In the
case of CuAINIiBTi and CuAINiZr alloy, high yield rate and fine powder were obtained. This tende-
ncy was same when we used oxide coated disks. We concluded that this results were stem from
the wetting characteristics change between molten metal and disk surface. Especially, due to the
reactive properties of Ti and Zr with ceramic disk, the change of atomizing appearance and powder

characteristics were noiiceable,
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Table 1. Compositions of master alloys for rotating
disk atomization

Heodd - thBRII:

MLk

Table 2. Experimental conditions and specifications
of rotating disk atomizier

Composition (wt%)
Cu Al Ni B Ti Zr

CuAINi 82 14 4
CuAlNiB 82 14 4
CuAINiTi 82 14 4 01 05
CuAINiZr 83 14 3
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Fig. 1. Rotating disk atomizer used in this experiment.
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Experimental Specifications
conditions

Melting

temperature  1400T ~1,650C
Melting charge 400~1,000g 500 g(Al)
Disk shape Plate type, various type

®»70~90 mm
Rotating speed 15,000~ 18,000 rpm  500~-22,000 rpm
Atmosphere N, gas vacuum or
inert gas

Cooling gas He gas (Ist~-3rd zone)
1st: 15,000 Nli/min He gas
2nd: 25,000 NI/min

3rd: 25,000 Nl/min

Table 3. The kind of disks used in this experiment

Disk material

No. 1 BN-5i:N,-AIN-SiC

No. 2 545C coated with ALQOs-TiO,
No. 3 545C coated with ZrO;~Y.0;
No. 4 845C coated with ALO:
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Table 4. Yield rates of atomized powder (%)

CuAINi CuAINiB CuAINiBTi CuAlNiZr

Yield rate* 18 24 77 90 <

“Yield rate: [produced powder/(melted ingot-residual
metal in crucible)] > 100,

Table 5. Yield rates of atomized powder (%)

Disk material No,1 No. 2 No. 3 No. 4
Yield rate (%) 18 36 40 38
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Fig. 2. Effect of additional element (a) and disk mate-
rial (b) on particle size distribution.
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Fig. 4. SEM micrograph of CuAlNi (a), CuAINiB (b), CuAINiBTi (¢) and CuAINiZr (d) powder.
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Fig. 5. Atomizing appearance under the sound (a) and
unsound (b) condition.
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Fig. 6. Appearance of rotating disk after atomized
CuAINiZr (a) and CuAINiB (b) powder.
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Fig. 7. Appearance of rotating disk after atomized
CuAINi powder (a) No. 2 disk, (b) No. 3 disk, (¢) No. 4
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Fig. 8. Schematic illustration of atomizing mode.
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Fig. 9. Wetting mode by Young’s equation.
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