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The Effect of Sr on the Microstructures of Hypereutectic Al-Si Alloys

Myunghan Kim®
Department of Advanced Materials Engineering, Chungbuk National University, 12 Gaesindong, Cheongju 361-763, Korea

Abstract

Sr, added in the hypereutectic Al-Si alloys, is absorbed on the surfaces of primary Si as well as eutectic Si, and can change the
growth mode of primary Si from non-faceted to faceted mode, as the amount of Sr increases larger than 0.04 wt.%, even though it
cannot affect the grain size of primary Si, significantly. The EBSD analysis shows that the fraction of 3 boundary(twin boundary)
increases as the amount of Sr in the hypereutectic Al-Si alloys increase until the over-modification occurs at 1.6 wt.%Sr and proves
that the change in growth mode of primary Si results from the change of TPRE growth to IIT growth.
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Fig. 1. Primary silicon morphologies in Al-20 wi%Si alloys with Sr addition. (X50). a) unmodified, b) 0.04 wt%Sr, ¢) 0.08 wt%Sr, d)

0.16 wt%Sr.
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Fig. 2. Eutectic silicon morphologies in Al-20 wt%Si alloys with Sr addition. (X200). a) unmodified, b) 0.04 wi%Sr, c) 0.08 wt%Sr, d)

800
7007 Liquid
5 6001 Primary Si
:.; 1 TE ".:0,
£ 5004
g ..'0 '..'0
g - ) t.'.'% é ., ...’
= 4001 P”mafy Al '..‘ O/Ggh”
00" /%.
o". /OO
3001
200 L] L] | L) ) T ]

0 = 12 14 16 18 = 20
Si (wi%)
Fig. 3. Coupled growth region plotted on the Al-Si alloy phase
diagram.
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Fig. 4. Primary and eutectic Si sizes in Al-20 wt%Si alloys with Sr
amount.
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3.3. EBSD (Electron backscattering diffraction) 41
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Fig. 5. EPMA analysis of the primary Si phase in Al-20 wt%Si alloy modified by addition of a)0.04 wt%Sr, b)0.08 wt%Sr, and ¢)0.16 wt%Sr,

respectively.
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Fig. 6. Inverse pole figure map in Al-20 wt%Si alloys with Sr
addition. a) 0.04 wt%Sr, b) 0.08 wt%Sr, ¢) 0.16 wt%Sr, and
d) color key.
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Fig. 7. The fraction of misorientation angles for Si phases in Al-
20 wt.%Si alloys with Sr amount.
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