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Abstract: The effect of TiAl; on the distribution of TiC particles in aluminum matrix and nucleation of a(Al) grain was

studied when the TiC and TiAl; refining industry aluminum, and the nucleation mechanism of Al-Ti-C grain refiner were

discussed. The results show that when TiC alone is used as the nucleation phase, most of the TiC is pushed into the grain

boundaries by the a(Al) dendrites and the nucleation of TiC is restricted. On the other hand, when TiC and TiAl; refine

the industry aluminum together, most of the TiC particles are found within the a(Al) grains and nucleation occurs on TiC

particles, and there is a Ti transition zone between TiC and aluminum interface. TiAl; releases Ti atoms in aluminum melt,

Ti atoms congregate to the TiC surface, and ultimately forming TiC/aluminum interface Ti transition zone, which not only

improves the structure of adaptability and wettability between TiC and Al , but also reduces the surface tension of TiC

particles, which making a lot of TiC particles can be uniformly distributed in the aluminum melt, which advance a(Al)

core and heterogeneous nucleation in the aluminum melt solidification.
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Table 1  Constituents of five different refined samples
Sample No.  Mass of industry aluminum/g Grain refiner W(Tigw)/%  m(Al-TiC)/g m(Al-TiAly)/g  w(Ti)/%
1 100 Al-TiC 0.20 6.667 0 0
2 100 Al-TiC Al-TiAl, 0.22 6.667 0.716 0.02
3 100 Al-TiC Al-TiAl, 0.25 6.667 1.808 0.05
4 100 Al-TiC Al-TiAl; 0.30 6.667 3.678 0.10
5 100 AI-TiC Al-TiAl; 0.35 6.667 5.614 0.15
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Fig.2 Optical microstructures of distribution of TiC in pure aluminium matrix in present of TiAly: (a) w(Ti,)=0.02%;

(b) W(Tie0)=0.05%; (¢) W(Tiex)=0.10%; (d) w(Tiex)=0.15%
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Fig.5 Mapping analysis of a(Al) grain center of sample 4 with EPMA: () Ti; (b) C; (¢) AL (d) a(Al) grain
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Fig.6 WDS patterns of point O in Fig.5 with different crystals by EPMA: (a) RAP; (b) PBST; (c) PET; (d) LIF
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Fig.8 Sketch map of nucleation mechanism of
Al-Ti-C grain refiner: (a) Earlier aluminum melt
provided with TiC and TiAls; (b) Dissolution of
TiAl; and conglomeration of TiC; (c) Formation
of Ti transition zone and dispersing of TiC; (d)
Formation of Ti transition zone; (e) Ti-rich
layer in solid state
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