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Effects of Stirring Condition and Refining Element Addition on the
Primary Si Particle Morphology of Hypereutectic Al-Si Alloys
Semi-Solid State Processing

In-Joon Kim and Do-Hyang Kim

Abstract

Microstructural characteristics of semi-solid state processed hypereutectic Al-Si alloys have been investigated. Main
concern of the present study is to investigate the effects of P and Sr addition on the size and morphology change of the
primary Si particles. Refinement of the primary Si particles was observed with the addition of P and Sr at the early stage
of semi-solid state processing, but such a refining effects became negligible resulting in Si particles with a near-spherical
morphology with continuous stirring. This implies that the microstructural transformation mechanism became more
dependent to stirring effects than to the alloying effects during semi-solid state processing. Brittle fracture and
agglomeration were proposed as the mechanisms for microstructural alterations during semi-solid state processing.
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Fig. 2. Optical micrographs showing microstructural changes during continuous cooling: (a)~(c) Al-25Si; (d)~(f) Al-25Si-0.1P;
and (g)~(i) Al-258i-0.1S8r, respectively.

(63)



— 476 —

$24 ALSi §39) HeT A

v

o2 Wzt wutsle 2% X7t ule} A5E
AH s}, 52 2] $-4F IS 5°C/minE Y
7}ste] 640°Cell o] 2A 7 ths, 640£5°Ce| 25&
FABEA EHRE 3kt A5 A7t o2l A
Hat 2, 30872 RS spaksirt-

FEvA T FAPAALE P ARgsled mlA R
2 A3 o, A Si A} Ak W s A
&}7] $18i4+= 33% HNOs -£9dx] 249 AF2 A
d=E3led JIxE FARAEY AL FAs )
JAES =] RES S HEE Fetslr] §E)
o FEEAVE AREStlen, dREY A7) X
g p L Hez 7HAsE We AF
(equivalent diameter)© 2 Z3J3}¢ic}.

Ko
=

)

—

L

[#]
A&

3. AlgZu}

b

2%

N

.

3.1 ¢ imi

oy 2 g 3L 8°C/minZ Y7rslgA] o
Ao AN aHkE A|2FSle] 580°C7EA] &4 o
2 Y7}, wetshe dS5EZtantA] 5 ulet 23
g A 72 vl Holx glch 28 2(a)yE
B 2(cy= Al-25Si, 23 2(d)RE] 132 Al-25Si-
0.1P, 13 2(g)*¥] 23 2(i)= Al-25Si-0.1Srol| 4] &
olAl  wlAjxAe]w], Z}ztel] i3] 700°C, 660°C,
580°Cell A FHZ A5 v)A|ZAE AR el
At P 7 Sre] 7} g3kl o3l 27|l YA =7|
7} 73 AER S-S FEAT  glov, Wrte] AlSE
we} k=277 Zrbeha A Ao o sfo] 7rAadt
< = 4 Yok aukE AERER] del HzA] 9
700°Col| A= )=k} 7])R] Zhell B)3LA faceted §F Al

b
=

|

. r

o
EAS

o

Semi-solid state stirring

150

nALS
RALSHDP
o a_ll—Si-_O.lSr

a
&

8

Equiv. dia. (um )
g

g

700 580

Temp.

Fig. 3. Primary Si particle size distribution in continuous
cooling
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Fig. 4. Optical micrographs showing microstructural changes during isothermal shearing : (a)~(d) Al-25Si; {(e)~(h) Al-25Si-0.1P;
and (i)~(1) Al-258i-0.18r, respectively.
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Fig. 6. Morphological changes in primary Si particles: (a)
unstirred primary Si particle; and (b) continuously
stirred primary Si particle.
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Fig. 7. Optical micrographs showing microstructure by serial sectioning: (a) 0 um; (b) 45 pum polished on (a); (¢} 22 um
polished on (b); (d) 36 pm polished on (c); (e) 29 pum polished on (d); and (f) 38 um polished on (e), respectively.
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