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Fabrication of Al Flake Powder for Pigment
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Abstract The study for producing the flake powders by milling of aluminum foil and gas atomized powders was
carried out. The effects of lifter bars on the ball motions and milling of aluminum foils were also investigated. The
aluminum foils were laminated each other, elongated, fragmented into small foils and finally formed into the flake
powders during the dry ball-milling. The spherical atomized-powders were milled to coarse flake powders with high
aspect ratio and then changed to fine flake powders with lower aspect ratio. Even though long times were required for
making flake powders by milling of foils, the water covering areas of them were higher than those of powders milled
using gas-atomized powders, suggesting aluminum foils were more plastically deformed by micro-forging. On the
other hand, as the number of lifter bars increased, the necessary rotation speeds of milling jar for cascading mode and
cataracting mode decreased drastically. It was possible to achieve same quality of milled flake powder by using the
lifter bars under the lower milling speeds. The painting test showed that the appearance of painted surface was good
and optimum content range of aluminum paste in car paint to maximize the degree of gloss was 3—5%.
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Fig. 1. Microstructure of aluminum flake powder milled
for 10 h. (a) laminated Al foil formed by micro-forging, (b)
smaller laminated Al foil, (c) coarse flake powder and (d)
fine flake powder.
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Fig. 2. The variations of average powder size and water
covering area of Al flake powder with milling time under
dry condition,
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Fig. 3. The variation of adsorbed amount of N, gas on
milled powders with pressure of N,
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Fig. 4. The variations of average powder size and water
covering area of Al powder with milling time and raw
materials (29 pm Al powder, 14 um Al powder, Al foil).
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Fig. 5. The variations of aspect ratio and flake thickness of
Al powder with milling time and raw materials (29 pm Al
powder, 14 um Al powder, Al foil).
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Fig. 6. Microstructures of Al flake powders milled for different times by using different raw materials: (a) Al foil, (b) 14 pm

Al powder and (c) 29 um Al powder.
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Fig. 7. The variations of ball motions with number of lifter bars and rotation speeds of milling jars.
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Fig. 9. Microstructures of Al flake powders milled for
22.5 hours under the cascading mode by using different
jars: (a) No-lifter bar, 90 rpm and (b) 4-lifter bars, 46 rpm.
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