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Table 1 Chemical composition of the Al-Si commercial
alloy (/%)
Si Fe Cu Zn Mn Cr Al
13.11 0.84 0.61 0.61 0.27 0.11 Bal.

Fz2 WAHFMKBF,. E CeREHmIME
Table 2 Details of KBF, and Ce-rich mischmetal additions

(/%)
Sample KBF4 Ce-rich mischmetal
1 0 0
2 0.25 0
3 0.50 0
4 0.75 0
5 1.00 0
6 1.00 0.10
7 1.00 0.20
8 1.00 0.30
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Fig.1 Microstructure for secondary Al-Si alloy
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Fig.2 Microstructures of samples with KBF, addition:
(a) 0.25%, (b) 0.50%, (c) 0.75%, and (d) 1.00%
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Fig.3 EDS spectrum for polyhedral phases
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Fig.4 XRD pattern of sample 3 (0.50% KBF.)

w A O o
o O o o

Heat Flow/mW mg™*
N
o

]

900 350 200 450 500 550 600 650 700
Temperature/'C

=
o

5 k3 (0.50%KBF,) [f] DSC HiZk
Fig.5 DSC curve for sample 3 (0.50% KBF,)
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Fig.6 EDS spectra of polyhedral phase in the center (a) and
Chinese script-type in the outside (b) in Fig.2d
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Fig.7 Microstructures of samples with KBF4 and rich-Ce misch me-

tal additions: (a) sample 6, (b) sample 7 , and (c) sample 8
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Fig.8 EDS spectrum for sample 8’s polyhedral a-Fe phase
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Effects of Borides and Ce-Rich Mischmetal on the Modification
of Fe-Rich Intermetallics in Secondary Al-Si Alloys

Yang Huaide®, Long Siyuan®?, Zhu Shuging®, Fan Chao', Yang Chengzhi®
(1. Chongging University, Chongging 400030, China)
(2. National Engineering Research Center for Magnesium Alloys, Chongqing 400030, China)

Abstract: Effects of borides and Ce-rich mischmetal on the modification of Fe-rich intermetallics in secondary Al-Si alloys were studied.
Microstructure morphology was observed by optical microscope (OM) and scanning electric microscope (SEM). Phases and compositions
were analyzed by X-ray diffraction (XRD) and energy dispersive X-ray (EDS), respectively. Phase transition temperature was measured by
differential scanning calorimeter (DSC). It is indicated that borides can prompt transformation from needle-like g-Fe phase to primary
a-Fe phase. And the size of primary a-Fe phase increases with more borides addition. When the borides (KBF,) reach 1.0wt%, Chinese
script-type a-Fe phase begins to precipitate. Nucleation of Chinese script-type a-Fe phase is based on primary o-Fe phase. Ce-rich
mischmetal can inhibit the growth of the primary a-Fe phase and the formation of Chinese script-type a-Fe phase.
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