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Characteristics on the Hot Extrusion of Semi-Solid
Al-Zn-Mg Alloy
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Abstract

Semi-solid Al-Zn-Mg alloys were produced using a cooling plate method in order to investigate the extrudability. Al
melt was poured on cooling plate which was adjusted at 60° with respect to the horizontal plane, and the melt was cooled
by water circulation underneath. Obtained Semi-solid feedstock has globular microstructure but also contains
considerable amount of gas pore. Due to the pore, tensile elongation of the semi-solid feedstock was very low and it
doesn’t show yield point phenomenon. Isothermal hot extrusion was carried out using at 400°C with a ram speed of
Imm/sec and an extrusion ratio of 25:1. The extruded bar show noticeably improved tensile ductility and strength because
pore volume fraction decreased from 5% to 0.8% after extrusion. Mechanical properties of the semi-solid extruded bar

were compared with that of commercial casting alloy..
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Table 1 Chemical compeosition of experimental alloys.

Alloy | Zn |Mg| Cu [Mn| Cr | Ti | Zr | Sc

AA7075( 6.3 | 2.4 [0.4410.3310.001/0.03{0.10} -

TxIx |6.27(2.374{0.437|0.33 {0.001/0.031|0.104; -

Fig. 1 As-received microstructure of Al-Zn-Mg
(a) AA7075 Alloy, (b) Semi-solid 7x1x Alloy.
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Fig. 3 (a) Vertical continuous casting method,
(b) Inclined cooling plate lope lane, and
(c) Scheme on preventing dendrite structure.
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Fig. 3 Hot extrusion die-set design.
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Table 2 Grain size distribution of AA7075 and 7x1x.

Alloy Horizontal region Horizontal region
of center (um) of edge (um)
AA7075 106 114
7x1x 61 63
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Fig. 4 Distribution of pore size about 7x1x.
(a) Surface region and (b) Center region.
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Fig. 5 Surface condition and microstructure of bar
extruded in a press at 400°C with 3mm/sec and
0.1mm/sec ram speed: Macrostructure of (a) AA7075,
and (b) Semi- solid 7x1x; Micrestructure of (¢) 7x1x
Alloy and (d) Semi-solid 7x1x.
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Fig. 6 Microstructural feature after hot extrusion; (a)
pore size histogram and (b) optical micrograph
showing grain size refinement.

- 407 -



9 196 (DB B AAL & AT ¥4E
A goz Tel AW 71Bol YEL
£3) olASEAn @uPeR T b
noem, & T3 5%0A  0.8%  FA
gxatge. 29 6 (D8 =Y 4E ¥ 24

717} 4E F FdsA vAE HUEE ¢ F

¢E UHE 480ToA 2 A} TR F23
A F 120ColA 24 At B¢ A& A E &
T AFANEE 747 2 AN 9Eo] APL P
A7 29 6 3} L H52Y JIHE 4 F
AATH. 28 6 (a)E AA7075 9] AL YER)
R, (b= 7xlx 9 FAL JYehizm Y.
s BT Al 298 BoFa 9.

o,

-lﬂH

Load kN

Stress (MPa)

; ,. l;, P [ H L} H ° 1z u
Strain Percent Strain

(a) (b)

Fig. 5§ Stress vs. strain curves of AA7075 and 7x1x
(a) AA7075 and (b) semi-solid 7x1x.
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Table 3 Tensile properties at room temperature.

All UTS Y.S. Elongation
oy (MPa) (MPa) (%)
AA7075 674 654 12.0
7x1x 654 639 13.2
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