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Grain refining mechanism of Al-B master alloy on Al alloys
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Absiract: Through investigating the grain refinement effect of A)-B master alloy on pure Al, Al-0.5%Si, Al-1%Si,
Al-1.5%Mg and Al-4%Cu alloys, the grain refinement mechanism of boron on aluminum alloys was discussed. The
experimental results show that Al-B master alloy has very poor grain refinement effect on pure Al, and exhibits a weak
grain refinement effect only if B content is above 0.04%. For Al-0.5%8Si, Al-[%Si, Al-1.5%Mg and Al-4%Cu alloys,
when B content is about 0.02% the grain sizes of the alloys decrease significantly. And with the increase of B content, the
grain sizes decrease continuonsly, but the decreasing rate is smaller. By analyzing the experimental results, it is believed

that AlB, phase can not act as the heterogeneous nucleation site of aluminum alloy melt, and the eutectic reaction

mechanism is the main reason of Al-B master alloy grain-refining 2luminum alloys.
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Table1 Chemical compositions of pure Al and testing aluminum alloys (mass fraction, %)

Alloy Si Fe Cu Mn Mg Cr Zn Ti Al
Pure Al <<0.100 0.071 9 <0.030 <0.030 <0.100 <<0.030 <0.100 <0.100 Bal.
Al-0.5%Si 0.488 0.094 7 <0.030 <<0.030 <0.100 <0.030 <0.100 <0.100 Bal.
Al-1%Si 1.090 0.102 0 <0.100 <0.030 <0.100 <0.030 0.134 <0.100 Bal.
Al-1.5%Mg - 0.110 0.102 0 <0.100 <0.030 1.510 <0.030 0.129 <0.100 Bal.
Al-4%Cu <0.050 0.1140 3.840 <0.020 <0.050 <0.015 0.214 <0.100 - Bal
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Fig.l Schematic of mould (U nit: mm)
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Fig.2 Macrodructures of pure Alref ned by AI-B master alloy with different B contents: (a) O%; (b) 0.01%; (c) 002%; (d) 0.04 %
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Fig.3 M acrostructures of A1-0.5%Si alloy sref ned by Al-B master alloy with dif erent B contents: (a) 0% ; ) 0.01% ; (c) 002%; (d) 0.04%

04 ABOOOOOOAIH%S OOOODOOO

Fig.4 Macrostructuresof Al-1%Si alloy srefined by A I-B master alloy with dif erent B contents: (a) 0% ; (b) 0.01% ; (c) 0.02% ; (d) 0.04%
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Fig.5 Grain size changing of A1-0.5% Si alloy with B content Fig.6 Grain sizechanging of Al-1% S alloy with B content
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Fig.7 Macrostructures of Al-1.5% Mg alloys ref ned by AIl-B master alloy with different B contents: (a) 0% ; (b) 0.0 1%; (c) 0.02%;
(d) 0.04%
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Flg.8 Macrostuctures of A1-4% Cu dloy sref ned by Al-B master alloy with dif erent B contents: (a8) 0%; (b) 0.01%; (c) 0.02%;
(d) 0.04%
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Fig.9 Grain size changing of Al-Mg alloy with B content
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Fig.10 Grain size changing of Al-Cu alloy with B content
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