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Semi-Solid Forming of Al-Zn-Mg-Cu Alloy Applying
Low-Temperature Casting Process

Jeong-Min Kim*, Ki-Tae Kim and Woon-Jae Jung

Abstract

Al-5.5Zn-2.5Mg-1.5Cu semi-solid slurry was prepared by cooling the liquid metal with a low superheat to a solid and liquid
co-existing temperature. Relatively round solid particles could be obtained in the slurry through the simple process. The prepard
slurry was deformed into the metallic mold by a press and the mechanical properties of obtained specimens were investigated.
Mold filling ability of the alloy slurry was also investigated and compared with that of A356 alloy. Al-Zn-Mg-Cu alloy showed
lower mold filling ability than A356 alloy probably because small amount of eutectic phase is present and the heat of fusion
generated during solidification is smaller than that of A356 alloy. (Received February 14, 2002)
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Table 1. Chemical compositions of alloys (wt.%).

Alloy Si Zn Mg Cu Al
Al-Zn-Mg-Cu - 5.50 2.56 1.50 balance
A356 7.37 = 0.25 --  balance

Table 2. Results of DSC analysis,

. Melting of o-phase _
Alloy Eutectic (°C) ount of eutectic
t Temp.(°C %)-Scheil eqn.
system emp.(°C) Start End (%)-Scheil eqn
Al-Zn-Mg- 481 560 640 ~
Cu
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Fig. 1. Schematic diagram for a two-step isothermal heating

process.
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Fig. 2. Mold design for the fillability test of semi-solid slurry.
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Fig. 3. Apparatus for the semi-solid forming by using a press.
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change
isothermal heating of Al-5.5Zn-2.5Mg-1.5Cu semi-
solid alloy. (a) 630°C, 15 min. (b) 630°C, 60 min.

Fig. 5. Microstructural during the conventional

HelZ2T 9)c}h A7k Z—7]—§'}'°]] el ZAA T A o
Al Az} HAare] FAEE= AL oF & glon], 279
R A} FZ27F AR T3] AR w3lEe] 2RIy
= e & 7 ok e, o3 2 A 2
7} oF 390 m2A "¢ Eolsla GAfe) B¥ it B
7Y 3.

) -



Fig. 6. Microstructural change during the 2-step isothermal
heating of Al-5.5Zn-2.5Mg-1.5Cu semi-solid alloy. (a)
at 640°C for 30 min, then at 630°C for 1 min. (b) at
640°C for 30 min, then at 630°C for 15 min.
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Fig. 7. TEM micrographs of semi-sohd formed and T6 heat-
treated Al-5.57n-2.5Mg-1.5Cu alloy. (a) as-formed (b)
as formed and heated treated (c) typical EDS of
precipitate
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Table 3. Mechanical properties of semi-solid formed alloys.

Alloy/Condition UTS(MPa) Elongation (%)
Al-Zn-Mg-Cu/
As-deformed 204 3.1
As-deformed + T6 394 2.1
A356/
As-deformed 261 5.7
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Fig. 8. Typical microstructure of A356 alloy. (a) as-cast (b) as-
deformed at the semi-solid state
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