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Grain Control of Aluminum Alloys with Electromagnetic
Stirring for Rheology Forging

S.W. Oh, J.H. Ko, T.W. Kim, C.G. Kang

Abstract
Microstructures according to experimental conditions (pouring temperature, stirring current and stirring time) and

hardness according to aging time were investigated for A356 cast aluminum alloy and 7075 wrought aluminum alloy. In

pouring temperature control, grains became larger and non-uniform at high temperature, however dendritic shapes were

shown at lower temperature. In stirring current control, dendritic grains were not destroyed enough at lower current,

however fine grains were agglomerated at higher current. And, in stirring time control, grains were more globular but

grew larger and larger with the stirring time increasing.
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Table 1 The chemical compositions (wt %) and thermal characteristics of A356 and 7075 Al alloy

Zn Mg Cu Fe Si Mn Ti Al T Ts T, -Ts
A356 0.01 0.33 0.01 0.13 7.0 0.01 0.01 Bal. 614 C 554 C 60 C
7075 5.53 2.21 1.41 0.26 0.1 0.05 - Bal. 635 C 477 C 158 C
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(b) Photograph
Fig. 1 Equipment for electromagnetic stirring

(a) Schematic diagram
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Table 2 Experimental conditions for electromagnetic
stirring in A356 and 7075

Pouring Strring g ing ti
Material temperature, current, t lélsi c)me
T,(C) C(A) :
A356 715 ~ 655 60 ~ 100 30~90
7075 730 ~ 670 20~ 60 40 ~ 90
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Fig. 3 Shapes of the billets according to stirring current
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Fig. 4 Microstructures of the as-cast
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Fig. 5 Microstructures according to each temperature :
(a), (b) and (c) are A356 (C: 80 A; t;: 60 sec),
(d), (e) and (f) are 7075 (C: 60 A; t;: 60 sec)
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Fig. 6 Microstructures according to stirring current :
(a), (b) and (c) are A356 (T,: 655 T, t;: 60 sec),
(d), (e) and (f) are 7075 (T,: 710 T, t,: 60 sec)
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Fig. 7 Microstructures according to each stirring time
(a) (b) and (c) are A356 (T: 655 T, C: 60 A),
(d) (e) and (f) are 7075 (T,,: 710 C, C: 60 A)
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Fig. 8 Hardness according to aging time (a) A356 (T ;:
655 T, C: 60 A, t: 60 sec), (b) 7075 (T,:

710 T, C: 60 A, t,: 60 sec)
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