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The Effects of Sc on the Microstructure of Hypoeutectic Al-Si Alloys

Myunghan Kim and Jongtae Lee

Abstract

The eutectic Si in Al-8.5wt.%Si alloy was changed from large flake to fine lemellar(or fibrous) shape when the Sc amount in
the Al-Si alloy reaches 0.2wt.%. The optimum amount of Sc for the best modification effect was 0.8wt.% and slight decrease of
modification effect occurred over this value. The study on the distribution of the modifiers(Sr, Na, and Sc) and the measurement
of the surface tension of the Al-8.5wt.%Si alloy melt added with Sr, Na, and Sc modifier, respectively, reveals that Sc modifies the
eutectic Si by the decrease of surface tension, while Sr and Na modify the eutectic Si mainly by impurity induced twinning

mechanism.
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Table 1. Chemical composition of hypoeutectic Al-Si alloy. (wWt%)

Al Fe Si Mg Mn Ni Zn Cr Ti
Re. 0.98 8.46 0.29 0.003 0.002 0.001 0.0039 0.55
Table 2. Chemical composition of added modifiers in Al-8.5wt% %
Si alloy. (wt%) _ %

Na Sr Sc Sr+Sc
0.11, 0.19, 0.39,
0.021 0.042 0.82,1.57 0.041+0.4
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Fig. 1. Schematic diagram of the equipment to measure
cooling curves.
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Fig. 2. Schematic diagram of surface tension measurement.
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L = Wetted Length
cosf =1
F .. = Total Force

25 /5 54

MeksiA) Aol w2 ALSi 33 5 ARLdE &
Txole] IAE FARP| Al e SRl °oF
o]Fer Fig. 3% 72 Vaccum-suction test A%|{9]
7} 859} o] AX|AM AN e A
73o] 4 mm, Z°)7} 300 mm, -£E-%7} 700°C, G652
F33=S 330 mmHge|H, §8 FUAIZ 120 ms
°|%ict.

3. &=t ¥ &

3.1 Sco &Il wWE 34 Si JNEst

Fig. 4= Sc9] #7lekl wld 34 Si9 ZAAR2
2A Sc ] 0.1wit%lAY] A Sk g 4
(flake) S Jehl glor), 02wi% HEl: FA
Sie] w|AlgF ZAKlemellar) =X Ad-AH(fibrous)S-E
M3t He s & 4 U Fig. 5= 24 2
3 34 Si®] =5 EAI AFelrt. o] 1¥leA
ScA7kFe] 7S 34 Sigl =] vlAlEiAY,
0.8wt%Sce] A7 =S o ¥4 Sio =7|17F 7P v
AlFET, 0.8wt%Sc ©old AH7MA A S =)=

4 O _| ooo
I_l ’____:.:._1' ...... ..
¥ | :
1 i | =
3
% s
O O ity |
ol © |o ol
ol_Jo o e
) .

4 Manometer
5.Rotary Pump
6.Control Box

1.Pyrex Tube
2.Holding Furnace
3.Vacuum Chamber

Fig. 3. Schematic diagram of fluidity-test apparatus.
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Fig. 4. The eutectic Si morphologies in Al-8.5wt%Si alloys
according to Sc addition (X 100, cooling rate 3.3°C/sec.)
(a) without Sc, (b) 0.1wt%Sc, (c) 0.2wt%Sc, (d)
0.4wt%Sc, (e) 0.8wt%Sc, (f) 1.6wt%Sc.
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Fig. 5. The eutectic Si sizes in Al-8.5wt%Si alloys according

to the amount of Sc addition.
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Fig. 6. The eutectic Si morphologies in (a) Al-8.5wt%Si, (b)
Al-8.5wWt%Si-0.02wt%Na, (c) Al-8.5wt%Si-0.04wt%Sr,
(d) Al-8.5wt%S8S1-0.4wt%Sc and (e) Al-8.5wt%Si-
0.04wt%Sr-0.4wt%Sc  alloys.( X100, cooling rate
3.3°C/sec.)
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Fig. 8. The cooling curves in Al-8.5wt%Si alloys according to
added modifiers.
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Fig. 9. The cooling curves according to holding times of Al-Si
alloy melts.
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