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Abstract Sc has been known to be an very effective ppt-hardening element in Al and Al alloys and also to
be effective in modification of eutectic Si in hypoeutectic Al-Si alloys. The modification mechanism of Sc is
different from that of the traditional modifier Sr in Al-Si alloys. In the present study the effects of Sc on the
primary and eutecti¢ Si in hypereutectic Al-Si alloys were investigated with evaluating the microstructures
with OM, EPMA and EBSD methods. The results represent that Sc has only a small effect on primary Si when
added less than 0.8 wt%. However, when Sc addition leading to the precipitation of metallic S¢ within primary

Si reaches 1.6 wt%, very coarse primary Si occurs.
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IFIHEZ(50 KW)ollA Al(99.8%)3} =& Si
(99.99%)% ©]&3ta] Al-20wt%Si RHFS AZsA L,
Table 1] A z® 2339 AEEA 2747t Yeht
o} 233 AZFA Si& 1 mm dia ©)8}e] vjHOR
Hsked Hrrsldom A&t galjof B WA ] 9
3 AIRES garoz whkegth Alzd Al-20wt%Si
B3Fe g AVAYRE o 8st Al HAUL o
719 Al-Swit%Sc 2 Al-10wt%SrT A E H7isiA 2+
7} Al-20wt%Si-0.2(0.4, 0.8, 1.6)wt%Sc = Al-20wt%
Si-0.04(0.08, 0.16)wt%Sr =& A=x 3Ac). 7} FeA
e &4 U HrkE &ojsiAl &) fE ¢FvlE &
Jofl A 7t sFAa, Al4e Seie WS WA s
A EAFoz 82 Wk AAY LA H &
F evtegl SR EE AAE A E84 Ut
SRl 327 HF AL HAPSF °F 10
Be AAFMZE, 800°C FYLZ A 100°CE

H FAFH(700X700X850) FUANA FHE A=
AH(E L& 3C/sec).
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pm))E o83t dnp & dFE o)t 2087 2%
o AE 3 ARAA BAEAY: 2% 24892 ml
HF+100 ml watery2- 33ttt 24 2 33Si U4Ae] ¥
H4UEE SAsP] A8l 23y S0 T AEEE o
AL, AxE FFY Sc, S5 AERELE FASE
71 €181 EPMA(CAMECAAIY] CAMECA-SXR system)
& o] &3t HEA(line scanning) E HH4 (ma-pping)S
AT 2 a9 dASEH 4 modeE L3t
7] 413l FEG-SEM(Field Emission Gun-SEM)& ©]-8-3F
EBSD (Electron backscattered diffraction) ¥4-& 3+
=4, o] EBSDEA -2 AHe] A ARyRiol g
FEZ e A2 dUAE @2 F oA Id T o
A7) 715X) 38 (Kikuchi patterns)®# $L3 L=
%/9¥ EBSD #H€lS B4t AlH W AAHe] e
g B4 o] WHE o83t YAl oz 7
(misorientation angle)> =43l S YUA(CSL:
Coincidence Site Lattice)"S <1t= A g o|t},
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Table 1. Chemical composition of cast hyper-eutectic Al-
20wt%Si alloy(wt%)

Al Si Fe Cu Mg Zn Mn Ti
Rem. 19 0.3 01 003 001 003 001

i3

3.

iy

o 3 1
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Fig. 2. Primary Si sizes in Al-20wt%Si alloys according to Sc
addition.

Fig. 1. Primary silicon morphologies in Al-20wt%Si alloys according to Sc addition. (X50) (a) unmodified, (b) 0.2wt%Sc, (c)

0.4wt%Sc, (d) 0.8wt%Sc and (e) 1.6wt%Sc
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Fig. 3. Primary silicon morphologies in Al-20wt%Si alloys

according to Sr addition. (X 50) (a) unmodified, (b) 0.04wt%Sr,
(c) 0.08wt%Sr and (d) 0.16wt%Sr
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Fig. 4. Primary Si sizes in Al-20wt%Si alloys according to Sr
addition
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Fig. 5. EPMA analysis of primary Si phases in Al-20wt%Si
alloys modified by (a) 0.2wt%Sc and (b)0.4wt%Sc, respectively.
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Fig. 7. The EBSD analysis of primary Si for Sc in Al-20wt%-
1.6wt% Sc alloys.
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Fig. 6. Eutectic silicon morphologies in (a)Al-20wt%Si alloys according to Sc addition. (X200) (a) unmodified, (b) 0.2wt%Sc,

(c) 0.4wt%Sc, (d) 0.8wt%Sc and (e) 1.6wt%Sc
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Fig. 8. Eutectic Si sizes in Al-20wt%Si alloys according to Sr
addition.
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Fig. 9. Inverse pole figure maps of Al-20wt%Si alloys
according to Sc addition. (a) unmodified, (b) 0.2wt%Sc, (c)
0.4wt%Sc, (d) 0.8wt%Sc, (¢) 1.6wt%Sc and (f) color key
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Fig. 10. The fraction of misorientation angles for Si phases in
Al-20wt%Si alloys according to Sc addition
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