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Micro-pore formation and mechanical properties in a hyper-eutectic
Al-Si alloy fabricated by spark plasma sintering

Nobuhito KUROISHI*, Masayuki KUDOH** and Kiyotaka MATSUURA**

The samples were fabricated with various conditions in spark plasma sintering (SPS) by using a rapidly solidified pow-
der of a hypereutectic Al-16%Si alloy. Micro-pores and Si particles were investigated metallographically, and density and
Vickers hardness were estimated. As a result, micro-pores were randomly distributed in the sample preheated under a
pressure before SPS but they were distributed like network along powder particles after a higher electric current applica-
tion of SPS. The density decreased as electric current of SPS increased. The size and volume fraction of Si particle in-
creased, while Vickers hardness decreased as the electric current of SPS increased. A part of the decrease in hardness is
considered to be caused by particle dispersion hardening mechanism.
(Received June 28, 2005 Accepted November 4, 2005)
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Table 1 Powder particle size and SPS conditions for
the experiment

Sample | Powder particle size | Electric current, A | Applied time
No. um (E.CDensity A/em?®) s
1 120 0 120
2 120 7500 (115.4) 120
3 120 15000 (230.8) 120
4 120 0 (O 45
5 120 15000 (230.8) 45
6 67 0 120
7 67 15000 (230.8) 120
()

E\\\‘__ 9lmm
\/
(b) v

Upper | 1 2
Center| 1 2

w|w

Fig. 1 Test specimens were sectioned along broken lines of
SPS sample (a) and one quarter was used for the obser-
vation and the measurement (b). Numbers in the figure
(b) show the position of density measurement.
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Fig. 2 Distributions of porosity in SPS samples sintered
for 120s with applied electric currents of (a) 0A, (b)
7500 A and (c) 15000 A.
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Fig. 4 Change in average density by applied electric cur-
rent, powder size and applied time.
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Fig. 5 Microstructures of SPS samples sintered for 120s
with applied electric current of (a) 0A, (b) 7500 A and
15000 A.
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Fig. 6 Change in diameter (a) and volume fraction (b)
of Si particles with applied electric current, powder size
and applied time.
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Fig. 7 Change in Vickers hardnessin (a) vertical and (b)
horizontal directions of test sample No. 1, 2 and 3.
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Fig. 8 Change in average Vickers hardness with applied
electric current, powder size and applied time.
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Fig. 9 Change in bending strength with applied electric
current, powder size and applied time.
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