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Fig. 2 Microstructure change during semi-solid extrusion
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Fig. 1 Example of semi-solid state
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Table 1 Processing condition of semi-solid extrusion

Case I Case 2
Billet Materials Al3 7% Cu Afoy ATO075
Procesmng Iie casting Hot extrusion
Dimension & 40-50 % 4025
¢ mam @ 40-25
Sokd ratic @ % 106~T0 3]
Dies tempetature Same time heating SBame thme heating
about 520°C abaut 3G0°C
Diex shape Found bar Fipe Round bar Fipe
Dismeter *npn| 2 3 4 6 10 10 10 10 8 10 2 4 6 10 8 10
Bl mm| 4 6 8 12 10 2 30 358 %10 4 B 12 20 310
Angle / ° 180 186
Extrusion ratio 26140 2480 16~408 or i
Speed e waby gbout 43 about 37

xamplies o1 semi-solid extruae
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Al - 572 Cu alloy
Dies dimensiorn,
pre-heating condition:

¢ 10-B.L.100 {mm)-180 (° )

5 110 a5 130 4% 110 ]i& HUR o

without pre-heating - R~
\ e i
500 . Al-5.7%Cu Alloy
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Fig. 4 Load and deformation of extrusion Fig. 5 Solid ratio, tensile strength and elongation
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Table 2 Condition of semi-solid extrusion of multi-lay
Al rod

Billet matesials ;

Outer matenial: A1050

Inner material: A7675, AS056, A2011
P40 - 20- 8D, HA0-530-80, HA0- PH35-80
0.74, 0.44, 0.23

Dmmlm{m Jiameter - inner diametar lengih / o)

Solid ratio of innes materials of etrudiontime ¢ /% 20-28 {AT075), 43~58{A5056), 37-BO{A2011)

Dies dimensjon and tempershire @ 10-B.L. 100(mm}("}, Preheating

Exirasionratio A 16, 25, 44

Speed mm/min

41.7~488 oaverage 45.6

hole o therrmmo COuple
C db20, 30, 35)

, ’ | b
RN ;
Tl ©
y il
inmer '
oilte; material 20
material — »

(a) opened billet : high solid ratio

‘ ¥ ¢ db I
$ ao

b J

(b) closed billet : low solid ratio
Fig, 7 Dimension and shape of multi-lay and extrusion
billet
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Fig.11 Examples of particle strengthening composite
bar |
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Fig.12 Fractograph of particle strengthening compdsite
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Fig.22 Shape of added metal and matrix metal after
repeated semi-solid extrusion process
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