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Fig. 1. Variation of the grain size (d) for the reference A354 alloys. (a) Effect of contact time and (b) effect of cooling rate. The cast structure of the reference is composed of dendritic α-Al grains and has columnar grains on the outer part of the casting (see macrographs as inset). The locations where the polarized light micrographs (examples as inset) for grain size measurement were taken are also labelled.
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Fig. 2. Variation of the grain size (d) for the reference A354 alloys inoculated with Ti-based master alloys. (a) Effect of contact time and (b) effect of cooling rate. Inset: photo of the macroetched samples inoculated with 0.1%Ti via Al-1.7Ti-1.7B master alloy.
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Fig. 3. Variation of the grain size (d) for the reference A354 alloys inoculated with B-based master alloy. (a) Effect of contact time and (b) effect of cooling rate. Inset: photo of the macroetched samples inoculated with 0.1%B via Al-5B master alloy.
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Fig. 4. Variation of the grain size (d) for the reference A354 alloys inoculated with Nb-based master alloys. (a) Effect of contact time and (b) effect of cooling rate.
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Fig. 5. Representative results of the characterization of the master alloys used. (a) SEM micrographs showing the particles present in the Al-Ti-B master alloys; (b) XRD pattern of the Al-5B master alloy; (c) Optical micrograph showing the distribution of the particles present in the Al-7Nb master alloy; (d) Size distribution of the Al3Nb particles found in the Al-7Nb master alloy; (e) SEM micrograph showing the particles present in the Al-2Nb-2B master alloy; (f) Size distribution of the particles present in the Al-2Nb-2B master alloy; (g) SEM micrograph showing the morphology of the particles of the Al-2Nb-2B master alloy; (h) HAADF-STEM micrograph of NbB2 particle present in the Al-2Nb-2B master alloy showing the (0001) basal plane.
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Fig. 6. Comparison of the inoculation efficacy of the different master alloys. (a) Variation of the grain size with the addition rate; (b) Variation of the grain size with the Ti content; and (c) Variation of the grain size with the B content.
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Fig. 7. Variation of the grain size (d) with Q (growth restriction factor): (a) Q ~ 58 K, (b) Q ~ 75 K, (c) Q ~ 85 K, (d) Q ~ 95 K, and (e) Q ~ 110 K.
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Fig. 8. Variation of the grain size (d) with 1/Q.
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