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The Effect of Fluid Flow on the Primary Particle of
Al-Twt%Si Alloy in Electromagnetic Stirring

Sung-Chul Lim and Eui-Pak Yoon
Abstract

In this study, to gain the semi-solid alloy we employed the electromagnetic rotation by a induc-
tion motor of 3-phases and 2-poles for Al-7wt%Si alloy and observed the size of primary solid
particle, distribution state of primary solid particle, the degree of sphericity, and fraction of pri-
mary solid for the evaluation of its results. The size of primary solid particle increases from 98m
to 118/m as solid fraction increases from 0.2 to 0.5. The degree of sphericity increased as the
solid fraction increased. Solid particles obtained from the microstructures of isothermally held sam-
ple were coarsened and the degree of sphericity was enhanced as isothermal holding time in-
creased. However, when the sample was stirred for more than 40min, solid particles merged to-
gether and liquid phase was entrapped within the cluster of solid particles. The size of primary
solid particle was not changed significantly with the variation of input voltages by 160V over
which solid particles began to merge together to be a large cluster of about 170xm at 180V. The
standard deviation and the degree of sphericity were not changed significantly with the variation

of input voltage. (Received October 7, 1996)
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Fig. 1. Schematic diagram of E. M. S apparatus.
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without the melt.

o A& A E+ 50mTelgich

Fig. 39 (a)v 4%9 W& E 0.047TC/s
2 39 ZAE 04 d7kA] mukgle] WZHAIR)
% Fxd $£YAIZ Al-Twt%Siga 9 #lAlzx
A& Jehllz glew, Fig. 3¢9 (b)-(d)=
Z+4& 5 & 0.04°C/s, TAEC] 0404 JFAG
< 160VE 39 A"HzlmWHA7]e wHkf-A] )7L

1, 5, 10&7}2] HERA|Z] ¥ FRoA Y4
1 u)AlzAE vepdnt. Fig. 3(a)e] 23413l
L2 drAql FxdA R AYAA Host
£ x| Ak z A (dendrite structure)& v}ebdic), &
A%t Fig. 39 (b)ellA EAX|& ZAd o] 1
F¢ IHHFRIAAE A FAAL RIFARE
#3E 5 Uz A A|ZEe] 5, 10FLE %
VETE A A8 FYIET oS A4 B
HoRe A€ & g AW FAR (D)X BX
o] d 7ejR FAjAFe] oA X o} glo] WutE
zho] A} g ¢ 5 Ut 2 B A
el e AxTre] A|AAHE 4 A&l
H9& W Zyksle o] ohyet JAFAZRAY
S Z o AFE Lo wire J}Ele TAES F
A A7 & HEA7IH AEE Y.

Fig. 4= A 160V, &892 Wr4ss
£ 0.04C/s2 3o L8e dAY ITAEVA
AAZEAIZ F g2 FHAZ A4 Al-

L.

o N



—568— LAl Al-Twt%Sigse 2 YA vlAs f5 JY-d4H, o4

{a) as cast

(¢} Smin (d) 10min

Fig. 3. Microstructures of the Al-7wt%Si alloy with the various holding time at the solid fraction, fs=0.4.
(cooling rate=0.04°C/s; input voltage=160V)
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Fig. 4. Microstructures of the Al-7wt%Si alloy with the various the solid fraction.
(cooling rate=0.04°C/s; holding time=0min; input voltage=160V)
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Fig. 6. Distribution of the size of primary solid particle in the Al-7wt%Si alloy with various solid fractions.
(cooling rate=0.04°C/s; holding time=0min; input voltage=160V)
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Fig. 10. Microstructures of the Al-7wt%Si alloy with various input voltages.
(cooling rate=0.04°C/s; solid fraction=0.4; holding time=20min)
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Fig. 12. Distribution of the size of primary solid particle in the Al-7wt%Si alloy with various input voltages.
(cooling rate=0.04C/s; solid fraction=0.4; holding time=20min)
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