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A Study on Rheology Forming Process of Al-7%Si Alloy
with Electromagnetic Application

J. H. Ko, P. K. Seo, C. G. Kang

Abstract
This paper focuses on a rheo-forming of arm part fabricated by electromagnetic stirring system (EMS). This forming
process take place under high pressure of high pressure die casting and thin walled casting is possible. Furthermore, the
productivity is better than low pressure die casting because of shorter cycle time. The advantages of rheo-forming are
performed in the semi solid state with laminar flow and the gas content is low, which makes welding possible. Therefore
this research applies for arm part with EMS and has investigated the mechanical properties after T6 and TS5 heat-treatment.
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Fig. 2 The schematic diagram of electromagnetic stirrer
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Table 1 The experimental conditions to fabricate arm part
Pouring Die / sleeve Injection Injection Stirring  Stirring Heat
No.  temperature (T,) temperature (Tg)  velocity (V)  pressure (P) current (C) time, tq treatment
() () (m/s) (bar) (A) (sec) condition
1 700 220 0.2 450 0 T5,T6
2 700 220 0.3 450 0 T5,Té6
3 700 220 0.5 450 0 0 T5,T6
4 700 220 0.3 450 40 20 T5,T6
5 700 220 0.3 450 40 30 T5,Té6
6 700 220 0.3 450 60 20 T5,T6
7 700 220 0.3 450 60 30 T5,T6
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and without stirring: (a) Without stirring; (b)
C: 100A ; t;: 15sec)

C=100 A; t= 15 sec C=0A;t,
Fig.15 The comparison of the macrostructure according
to stirring time in arm part (C= 100A)

3 15sec B RAT F AYH & BEY )
AzxAe 23YA4E] TS 9o} 23
A T2 Wl FYSA PEIA ¥x

g dae 5 AU
Fig. 16 & Axbaigtale] 4@ o $-Eo n4
24 B2 922 Yegd adolt. MAxy @

FIAE AF 54 A0, gegol g,
= d aAe SE7b bg Re 91K
= Aol F= waate AA v

()9 A the REo AFHE P2
@l ol $AHY $EF o AFPolne
AR §F A Aol WAT 4 Uk Fig 13 of
Aol ©91(10) AAE AolEolA e A7 (1)
(8) 9l MaAA FAT FRA EAGEE
3 A SEAT] BAT F Ab ¥
g oandel mAzAe BRgos
3 gEzAg wRstel dug $ES
Q

2
roe e 2
@ % gl

v
o
=
fu
o
2
it}
B

=

ox =
oflt e ot

Fig.16 Experimental position to investigate the
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to stirring current in arm part : (1) Without
stirring ; (2) C= 40A, t~= 15sec; C= 60A; t= 15
sec; C= 100A, t= 15sec

100 5

E 2o {a
s
2 @
®

60 43 »
5 £
(=
S 40l {2 §
£ o
K 4
®
2 204 41
&
W

01— T T T T T T T T — 0

1 2 3 4 5 6 7 8 9 10
Position

Fig.19 Equivalent diameter and mean roundness at
each position according to stirring current(t;=
15sec)
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Table 2 The mechanical properties of arm part with and without stirring according to each condition

Elongation YS UTS
P vV A T, Hezz ltll(‘leiztzit;x:lent (%) (MPa) (MPa)
max ave max ave max ave
450 03 O 0 T6 (4Hr at 520C 8Hr at 1607C) 6.9 5.1 - - 215 194
450 05 0 0 T6 (4Hr at 520°C 8Hr at 160C) 6.4 3.9 - - 250 201
450 03 40 10 T6 (4Hr at 520°C 8Hr at 1607C) 8.1 6.5 300 167 332 232
450 03 40 20 T6 (4Hr at 520°C 8Hr at 160C) 6.2 5.07 360 308 456 361
450 03 60 10 T6 (4Hr at 520°C 8Hr at 160°C) 6.4 5.54 298 243 345 301
450 03 60 20 T6 (4Hr at 520°C 8Hr at 1607C) 6.8 5.37 212 273 317 318
450 03 60 10 T5 (8 Hrat 170C) 8.5 5.52 209 228 315 287
450 03 60 20 T5 (8 Hrat 170C) 9.8 5.14 180 272 291 230
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