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Abstract: The Al-TiO,-C grain refiners with the mass fraction of 0. 3% La, O, were synthesized by the
exothermic dispersion method using Al, TiO,,C, and La,O,; powders as raw materials, The refiners
were fabricated by different compacting pressures, including 80, 85, 88, 90kN and 92kN respectively.
Effect of Al-TiO,-C refiners prepared by different compacting pressures on refinement performance of
Z1.101 alloy was studied. The effects of compacting pressures on the phase morphology and micro-
structure of Al-TiO,-C refiners were investigated by using XRD, SEM and EDS analysis. The refine-
ment capability of Al-Ti0O,-C refiners on Z1.101 alloy was evaluated by using extracting characteristic
values from thermal analysis cooling curves of ZI.101 alloy, which comes from MATILAB software.
The results show that the optimal compacting pressure is 90kN, Al; Ti exhibiting round block obvi-
ously increases and the size is uniformly distributed in the microstructure of refiners; moreover, the
number of nucleation particles TiC as well as Al, O, is increased. Al-Ti0O,-C has the best refinement
performance on ZL101 alloy.
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Table 1 Purity and particle size of the raw materials
Material Purity/ % Particle size/pm
Al powder 99.9 40-50
TiO, powder 99.9 0.03
C powder 99.9 30-95
La; O3 powder 99 5
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Fig. 1 Microstructures of the refiners with different pressures (a)80kN;(b)85kN;(c)88kN; (d)90kN; (e)92kN
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Fig. 2 Microstructure and elemental maps of sample with 90kN compacting pressure
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Fig.3 XRD spectra of refiners with different pressures
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Table 2 Volume density of refiners with different pressures

Pressure/kN Volume density/(g « em™?)
80 2.2539
85 2.2883
88 2.2917
90 2.3193
92 2.4301
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Fig. 4 Comparison of refiners performance on ZLL101 alloy (a)ZL101 alloy; (b)80kN; (¢)85kN; (d)88kN; (e)90kN; (£)92kN; (g) Al-5Ti-B
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