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The Product Process of Rheology Material for Grain Size Control by Electromagnetic Stirring

P. K. Seo(Precision Mechanical Eng. Dept., PNU), Y. S. Jung(Precision Mechanical Eng. Dept., PNU),
C. G. Kang(Mechanical Eng. Dept., PNU)

ABSTRACT

Actual trends in automotive industry lead to an increase use of lightweight structures imposing the need for high strength
aluminum alloys with complex shape. In the electromagnetic stirring process, it has many merits which are the exact control
ability about material processing and a good point of the protection of environment comparison with the mechanical stirring.
The interface of cells consisting of primary particle formed by the electromagnetic stirring due to particle regrowth during
cooling the alloy. By electromagnetic stirring process, the microstructure of material has a good point, also it can control the
material processing exactly.

Key Words : % 2 3 ¥F(Electromagnetic Stirring), 1.2 27| 4 2l(Rheology Material), ™| 4 4] 2= 2] (Microstructure)

1. 4B A 7otk HAApr) sy
2AE HAZHe] g o)
H @Hedd oux Ao Az ol A} gt A F 2 A

|
A 715} L9l

B2 2bglel glola) by Fest S REE
Be A RE AH LAY PE 3
G BAE sl da] l @750l AT AR Aol
19 Foleh old Be dF #F AFA ¥ F wykiiel] wiste] W& 4
2 2olE ¢ AAH oz W&y oo}
EEEER It Z1A1A skl s
o A} 8} 7] lo17h Jhedtch md 7]Ee
& 7144 VEAHY 7)gelet & 5
ulEo] %
B ATl :
aykg o] g oM sHE ol
d xR gz e oy & dA ooy Il
l ¢ oﬂ A sl s o o2 it
¥31 xlEP olg Al sl dyFHn Ax W
3 2AE e A AANE o8 muke A 2. A mek Al
Aated el mast Ag Aol Hoh 47
= ol g myhe el 24E Sa NGES A 2.1 A mbk AE ak
A28 olgdte] UG A4 Aol 5 ¢l AA71E o4 A3s6 o] mwh Ade o

733



3} go] o FARE, ) 2 28 e 2
A TRE Fig 13 Roh A4 mnAw 89
A8 24 e ) okl GEE)E 9
o R AL NALA 8718 Aeted
el gol wig AT $9¢ ¥l 9
& B 447w g ¢ wH o)
a7l Satel 04 AR olFid 2AT A

ol 80 mm 7} Hm% Alztstgich dabz] myk A

Yol ol Hok muky) el Ax®E Axby] 3
e W A wAshl "k ueld g3 &
Sob Agdte] daby] mdol B HAL W
A atAl fste] WAL E e A3 mwr)e) ng
& AT e W] wyk Fx veld gg
o 2k 9 97 £58 £3317] 9181 K-type 9|
Aol Ao
/4
/
_;_ ZR
’ g Vil
V)| |
N\ezsz

L coil 2. molten metal 3. Thermocouple 4. cruuble

Fig. 1. Schematic diagram of EMS apparatus
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Fig. 2 The 3-dimensional shape of coil in EMS apparatus
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Table 1 Specification of EMS apparatus

Type 2-pole
Electric sources 3-phase
Input Voltage 220V
Frequency of magnetic field 60 Hz
Inner diameter in core 140 mm
Height of core 330 mm
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Table 2 Experimental conditions of electromagnetic
stirring of A 356 alloy.

, Pouring temp . Current
No. T, () Pouring weight (kg) (A)
I 690 24 0
2 690 2.4 20
3 690 2.4 40
4 690 2.4 60
3 690 2.4 80
6 690 24 100
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Fig. 4 The comparison of microstructure among
experimental conditions
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Fig. 5 The comparison of microstructure between center
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735

3. EREX &1 MEAEH

31 HdE4dy ey

Fig. 6 o4 ofF3 gl vheh ol Aol
A0 0 Ax FAE A4 G5B A3HE A
Sob ofgt wE Az W Ay FAE lEoz

Bato] Aol o
at7] flste] A
Hy dY &

o] Fig. 6 (0)2

Bt thFig, 6y A mrlE
A HozA 248 A3 A8 (5
= glojl AldHe] oty Tl
AN wazAe B Vlao

2ol D,@.09) A%

Al
=
I‘

g

(a) Test piece shape (b) Test piece dimension
Fig. 6 The shape and dimension of test piece part
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Fig. 7 The microstructure of the test species in part A, C

and E
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