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Fig. 1 Schematic drawing of billet during

hot extrusion process
1 —Aluminium can; 2 —Powder billet;
3 —Location of density-test sample;
4~ 6 —Different locations for microstructure observation;

7 —Extrudate
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Table 1 Densities of billet during

hot extrusion process

Sample /(2?1:;{}'3) Relati\/ff‘t%density
Pow der billet before extrusion 2.02 78
Pow der billet during extrusion 2.64 97
Extrudate 2.67 98
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Fig. 2 Microstructures of billet during hot extrusion process

(a) —Asreceived powder; (b) —Central part of billet (location 4 in Fig. 1); (c¢) —Billet away from center

(location 5 in Fig. 1); (d) —Billet at die entry (location 6 in Fig. 1); (e) —Extrudate

((b), (¢), (d) are parallel parts to extruding direction; (e) is transverse part to extruding direction)

a8 o5
a—ga(Al)
Fa

0
Q
A A
(a)* o o O, 4 0 o

(b) “ A A A
LU S SN

44 &0 80 100
26/()

3 KR R A [ B B IR AH 4 53 A
Fig. 3 X-ray diffraction patterns of billet in

(e) l
20

hot extrusion process
(a) —Extrudate; (b) —Powder billet during extrusion;

(¢) —Powder billet before extrusion
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Hot extrusion process of rapidly solidified hypereutectic

aluminunr silicon alloy powder

ZHANG Datong, LI Yuan-yuan, LUO Zong-qgiang, QIU Cheng
(Department of Mechanotronic Engineering, South China University of T echnology,

Guangzhou 510640, P.R. China)

[ Abstract] By analyzing the changes of the density, microstructures and phase during the hot extrusion process of rapidly solidified

(RS) hypereutectic aluminum-silicon powder, the mechanism of powder hot extrusion was studied. Experimental results show that

the powder hot extrusion process can be divided into two stages, hot compress process and stable flow process. The density of the bil-

let increases greatly at the first process. Two effects decide the primary silicon particle size: growing due to heating and breaking due

to extrusion. However, no change of phase is detected after hot extrusion, and the powder’ s RS characteristics remain unchanged.

[ Key words] rapid solidification; hypereutectic AFSi alloy; hot extrusion
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