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Yield and Compaction Behavior of Rapidly
Solidified Al-Si Alloy Powders

Hyoung Seop Kim, Ki-Tae Jang, Seong Seock Cho and Byung Sun Chun

Abstract

In order to obtain high quality products in powder metallurgy, it is important to control and under-
stand the densification behavior of metal powders. The effect of the characters of powders on the com-
paction behavior was studied in this study by using three types of powders produced by the gas atom-
ization, the centrifugal atomization and the twin roll-pulverization. The shape of the powders was a
major factor in the apparent or tap density, and the deformation resistance of the matrix of the pow-
ders was a major factor in compactibility. Han's yield function (eq.2) for metal powders was simplified
from the relationship based on the experimental results of copper powders. In spite of some assump-
tions, the calculated compaction curves using a new yield function was in accordance with the experi-

mental results.

Key Words : Rapid Solidification Powder (F4-&2%%), Al-Si alloy, (Al-Si #4). Compaction (%),
Powder Plasticity (£%44), Compactibility (&%)
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Fig. 1 Ilustration of stresses acting during cylindrical
die compaction
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Table 1 Characteristic of copper powders®

Water atomized |Water atomized|Electrolytic Cu|Electrolytic Cu
Cu powder, coarseCu powder, finelpowder, coarse| powder, fine

Tap density,
Ry 0.453 0.446 0.239 0.161
m 197 1.90 361 3.40
Ryxm 0.892 0.847 0.863 0.816
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Table 2 Powder size distributions of Al-Si alloys.

-74 um|74~125 pm|125~177 um{+177 pm| Mean Size
Gas Atomization 42 % 20 % 15 % bal. 90 um

Centrifugal Atomization 4 % 6 % 8 % bal. 300 um

Twin Roll & Pulverization| 5 % 8 % 10 % bal. 600 um
gona Ve Bd 2us 33 Ald wpe 4. 243 % D&
12jakA] sk, ol e FPUTe] FUAQ o
Zo] Ax| ¢& AT FERY| ALANYR FEE ¢ 5 4.1 2o g
ot a#ju AT M E Bo] ofE& AfF zhel7t 1t Table 2= Mz o2& F&&ayd] o8 Azd Al-
£ acle] Atk 208i-5Fe-2Cr &a8@e] Yot AFY=e 7|

00
Fig.2 Scanning electron micrographs of Al-Si alloy powders Fig. 3 Scanning electron micrographs of Al-Si alloy pow-
produced by the gas atomization method ders produced by the centrifugal atomization
method
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Fig. 4 Scanning electron micrographs of Al-Si alloy pow-
ders produced by the twin roll and pulverization
method
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Table 3 Tab densities (relative density) of Al-Si alloy
powders
74~125 | 1265~177 +177
Gas Atomization 0438 0.479 0.501
Centrifugal Atomization 0.351 0.369 0.420
Twin Roll & Pulverization| 0.351 0.332 0.300
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Fig.6 Compactibility curves of Al-Si powders of gas atomization,
centrifugal atomization and twin roll methods with various
sizes. Dots are measured values and curves are calculated
ones. (a) Experimental results, (b} Calculated ones using
€q.(5), (c) Comparison of experimental and calculated val-
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