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1-DMR2100 paperless recorder, 2-quartz tube, 3-thermocouple,

4-metal mold
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Fig.1 Metal mold and test method of cooling curves
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Fig.2 Cooling curves of Al-25%Si alloy modified by P-Cr-Ti at
400 C metal mold
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Fig.3 SEM image (a) and corresponding EDS element mappings
of Al-25%Si alloy modified by P-Cr-Ti: (b) Al, (c) Si,
(d) Sr, (e) Ti,and (f) P
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Fig.4 XRD pattern of Al-25%Si-1%Cr-1.5%Ti alloy
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Fig.5 Solidification microstructures of Al-25%Si alloy modified
by P (a, ¢, e) and P-Cr-Ti (b, d, f) at different preheating
temperatures: (a, b) 600 C, (c, d) 400 C, and (e, f) 200 C;
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Table 1 Volume fraction of the phases in the solidification structure of Al-25%Si alloy (vol%)

Mold Primary Si Eutectic Si Rich Cr, Ti phase a-Al

temperature/'C P P-Cr-Ti P P-Cr-Ti P-Cr-Ti P P-Cr-Ti
P modification modification modification modification modification modification modification

600 24.77 15.83 8.75 8.90 3.51 66.48 71.76

400 21.41 16.09 8.36 6.88 13.42 70.23 63.61

200 13.03 12.32 18.25 10.87 26.65 68.72 50.16
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Modification Mechanism of Cr and Ti in Al-25%Si Alloy Modified by P-Cr-Ti

Chen Shuying, Liu Xue, Yue Xudong, Chang Guowei
(Liaoning University of Technology, Jinzhou 121001, China)

Abstract: Al-25% Si alloy was treated by compound modification of P-Cr-Ti. Then the solidification microstructure and the effects of Cr
and Ti elements were investigated. The results indicate that the primary Si size decreases by 12.2%~51.7% in the solidification
microstructure of Al-25%Si alloy modified by the P-Cr-Ti compared with that of simple phosphorus modification, and the primary Si is
more uniform. The Cr and Ti elements in the Al-25%Si alloy mainly appear as compounds including TiAls, TizAlsSiiz, Al:Cr and
Al13Cr4Sig, and there is a small amount of P in the Ti-containing compounds. Ti-containing compounds appear as long strip shapes and
short rod shapes. Cr-containing compounds, which distribute among the primary Si, appear as daisy-like shapes and net shapes. The
compounds containing Cr and Ti are increased in number with the increase of the cooling rate. The TiAl; phases initiated by Al-6.5%Ti
alloy make the primary Si precipitate continuously and refine the primary Si with a limited refining ability. Cr-containing compounds and
acr formed around the primary Si prevent the growth and gathering of the primary Si during the solidification, which leads to more uniform
distribution of the primary Si.

Key words: Al-25%Si alloy; P-Cr-Ti compound modification; element effect mechanism; solidification process
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