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Fig. 1 Schematic diagram of electromagnetic centrifugal device
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Table 1 Relationship between current and magnetic field
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Table 2 Experimental design
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Fig. 2 Relationship among speed, current and time
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Fig. 3 Schematic diagram of sample preparation and sampling
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Fig. 10 Size of primary particles from the outer layer to the inner layer of specimen
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Forming Mechanism of Al-15Si-6Ni Outer Layer Particle Reinforced
Gradient Material by Electromagnetic Centrifugal Casting

TANG Li-chao, ZHAI Yan-bo
( College of Engineering and Technology, Southwestern University, Chongging 400716, China )

Abstract:

In the conventional centrifugal casting of hypereutectic Al-Si alloy, the primary Si particles, porosity and
entrapped slag will segregate in the inner layer at the same time, which reduces the strengthening effect of
Si particles in the reinforcing layer. In order to avoid this disadvantage, gradient composites with primary
Si and primary NiAl; particles segregating in the outer layer, porosity and entrapped slag segregating in the
inner layer were successfully prepared by electromagnetic centrifugal casting with Al-15%Si-6%Ni as blank.
The results show that in the centrifugal force field, the denser primary NiAl, particles will push the less dense
primary Si particles together to the outer layer to form a gradient composite with a high volume fraction on the
outer layer. The application of the electromagnetic field can effectively reduce the adhesion and agglomeration
of the primary crystal particles and refine the crystal grains.
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