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Studies on Grain Size Refinement for Rheocasting of
Hypereutectic Al-18% Si by Using Sieve Type
Mechanical Stirrer

Y. K. Kang, J. W. Park, S. S. Kang, C. G. Kang and Y. H. Moon

Abstract

The studies on grain size refinement for rheocast processing of hypereutectic Al-18%Si alloys have

been investigated in the present study.

To increase the efficiency of mechanical stirring, sieve type

stirrer are newly designed and implemented for rheocasting of hypereutectic Al-18%Si alloy. Mechanical
stirring of semi-solid shury by using sieve type mechanical stirrer results in morphological changes of
the primary Si particles, from angular rod shape to near spherical shape and uniform distribution of
proeutectic Si. The remarkable spheroidization of primary Si particles and distributional uniformity of
proeutectic Si show well the efficiency of sieve type mechanical stirring method which can accelerate the
coalescence-fracture~wear of the individual particles by strong turbulent flow between lattices during

rotation of sieve type stirrer
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Table. 1 Chemical composition of the Al-18%Si

Al Si Fe Cu

Mn

Cr

Ni

Zn

Ti A%

Al-18%Si - 18.137 | 0.178 0.016

0.012

0.002

0.009

0.006

0.012 0.006

14~25% Sig $Hestm = T A-SiEEe] ¢
F A4 Ao =L §igs
FRPES AL A lE %
ANAAE GaAA FFel Ax D AR oldeE
Bl Erh uhehA, 274 Sigl nlAset Babalojol B
& AT} ol Fofxa e

27 Sig A7) “J‘?.ﬂzi% Yhses
Al71E e nAgAE AU TE
o, dA go] AMEHA e PHe
89 wgsiA e duidon ARgEE Uil Pojd,

4 Sigarel ZEH§}$’Jr A

AR P Agalutks Cu-P e, A-CuP

Fejz olg 3 gtk Pol 93] mlASEE aqe P

$30l WM AIPE G433 o] AIPYF 27Y G4
A

A RA 2Has] ol wekd, AIPE A4 A
i) sk Qb vAEa FU
A Sie AL & 9le ook e} wed pel H7}
Hoz= = wEs)7h A u)g- olE S
o, wMz2Ale FYEE FE8717) oYLk

242 A staak sk ofE 9l 7]741;4 Wk

o) Pe] #7}, Ejad g@rixAE el FAlM AIPE EX

A7 Aol 7Fedt Ar Gas bubblin, ‘?3 g 9
st A BE AZste] 24 Sief vAste ¢ &
| A 2]

AL a8l PEHIALEES PEEHujdon w
BEstn, RN 7 AHe VAH HAL b

QU=

& do K oo u

LBl

14

2
B AT AR AT A FEtER, =7,

09

A

Ar gas bubblingd=], w¥t7], #8, 181 EPGRE
Sza 27k gtk Ar gas bubbling®AE Q%71
o WelA o 0mmAE Doldl $lAolA EELA

i

a7 AAES AAEY. FE82 4] ¢400],

390 / e=a4713 eS| /A9 A4E, 20003

Furance —f

of mechanical agitation

Fig. 2 Tensile specimen
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Fig. 3 The Stirrer to be used in the experiment
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Fig. 6 Effect of Ar gas bubbling on the microstructural appearance
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Table 2 Mechanical properties of each specimen
Speci T YS (ke/m) UTS Uniform Total
pecimen 2ype (kg/mnf ) Elongation Elongation
a 7.5 27.08 0.040 0.049
b 10.50 28.75 0.052 0.058
c 11.13 30.13 0.052 0.058
d 12.80 32.59 0.051 0.057
a: @ No P addition, @ No Ar-bubbling, ® No Stirring

b: @ P addition,
c: @ P addition,
d: @ P addition,

@® Ar-bubbling,
® Ar-bubbling,

@® No Ar-bubbling, @ Stirrer: Propeller type
@ Stirrer: Propeller type
® Stirrer: Sieve type
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