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Reheating Process of Particulates Reinforced Metal Matrix
Composites for Thixoforming
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Abstract

A both mixing process of electro-magnetic stirring and mechanical process technique were used to
fabricate particulate metal matrix compositestPMMCs) for variation of particle size. The PMMCs were
tested for their tensile test for with and without heat treatment with T6. PMMCs fabrication processing
conditions for both electrical and mechanical process are also suggested. In order to thixoforming of
PMMCs, fabricated billet are reheated by using the optimal coil designed as a function of length
between PMMC billet and coil surface, coil diameter and billet length. The effect of reinforcement
distribution on billet temperature variation are investigated with calculated solid fraction theory proposed
as a function of matrix alloy and volume fraction of reinforcement.
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Table 1 Chemical composition of A357

Si Fe Cu Mn Mg Ni Zn Ti Pb Sn
A357 75 015 0.03 0.03 060 0.03 0.05 020 003 -
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Table 2 Chemical composition of Silicon Carbide
Particle

SC F-C F-SiO: T-Fe PH

GC 90 o004 055 007 50~70
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Fig.1 Schematic diagram to fabrication of metal
matrix composite by using electro-magnetic
and mechanical stirring process
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Fig.2 Thermocouple positions to temperature
measurement  during  reheating  process  of
particulates reinforced metal matrix composites
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Fig.3 Designed temperature and measured temperature-time curve during
reheating process of A357 billet
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Fig4 Designed temperature and  measured temperature-time curve
during reheating process of metal matrix composites fabricated by
electro-magnetic and hanical stirring process(Particle size 25

um, 10vol%)
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Fig.5 Designed temperature and measured
temperature-time curve during reheating process
of metal matrix composites fabricated by
electro-magnetic and mechanical stirring
process(Particle size 14um, 10vol%)
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Fig.6 Microstructure of A357 after reheating process
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Fig.7 Microstructure of metal metrix composites after
reheating process (fabricated by electro-magnetic
and mechanical stirring process, SiCp 25um)
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and mechanical stirring process, SiCp 14um)
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