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Fabrication of Particulates Reinforced Metal Matrix
Composites by Electro-Magnetic Stirring and
Reheating Process for Thixoforming

H. J. Lim, C. G. Kang and H. H. Jo

Abstract

The electro-magnetic stirring and mechanical process were applied to fabricate particulate metal matrix
composites(PMMCs) with various particle size. The mechanical test on PMMCs was carried out in order
to clarify the effect of T6 heat treatment on tensile behaviors. In order to study the thixoforming of
PMMCs, fabricated billet are reheated by using the 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 has been investigated with the calculated solid fraction theory based on a function

of matrix alloy and volume fraction of reinforcement.

Key Words : Electro-magnetic Stirring, Reheating, Thixoforming, Solid fraction
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Table 1 Chemical composition of A3S57

Si Fe Cu Mn Mg Ni Zn Ti Pb &n

A357 75 015003 0.03 060 003 006 0.20 0.03 -

Z3A2E= YE Showa Denko Company? Silicon
Carbide &S olg3l9lew 1 YL 2 PHE
Table 21 YeATE

Table 2 Chemical composition of Silicon Carbide
Particle

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

GC PO oM 055 007 50~70
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Fig. 1 Schematic diagram of the metal matrix composite
fabrication apparatus using electro-magnetic and
mechanical stirring process
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Fig. 2 Relationship between temperature and solid
fraction in semi-solid alloy A357
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Fig. 4 Microstructure of metal matrix composites
fabricated by electro-magnetic and mechanical
stirring process with solid fraction 5%, 10%
and 15% in liquid state
(670C, Particle size 25um)

Fig. 5 Microstructure of metal matrix composites
fabricated by electro-magnetic and mechanical
stirring process with solid fraction 5%, 10%
and 15% in liquid state
(670°C, Particle size 14¢m)
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(b) Temperature profile
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Fig. 11 Designed and measured temperature-time
curve during reheating process of metal
matrix composites fabricated by electro-
magnetic and mechanical stirring process
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(a) Designed temperature profile

(b) Temperature profile

(c) Difference value of center(D and middle
position®)

(d) Difference value of surface@ and middle
position®)
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Fig. 12 Designed and measured temperature-time
curve during reheating process of metal
matrix composites fabricated by electro-
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(a) Designed temperature profile

(b) Temperature profile

(c) Difference value of center(D and
middle position®)

(d) Difference value of surface@® and
middle position(?)

Fig132 A7td & A 7t 24d 458459
SR JPgAtE e 23 ARE el Zlolt 7
A8 FFYAAI 7} Mmd] A= Figl3dA By 5
= ke 2ol FEAzE EabEo] Al G oA 7]

A7} 738 2Ae] A4 dus #F F § Y
th( Figl39 A¥E) % 7lde o5t EiAazs
A7t & o ZIA A A dAER Aol o3t
o Al W] 2 Falrt Bol wAEtgl o, AstA|
7t Ao A ek 29 #E(Overheating) Hlo] T
}‘o]'i]r _%_/1]0] }5];((}0]'»/\

2

S AMIIB SR R)/A9E A5S, 20004/ 501



V Center Edge

%12

10
%

15
%o | 5

=51

IOOﬁm

Fig. 13 Microstructure of metal metrix composites
after the reheating process (Metal matrix
composites fabricated by electro-magnetic and
mechanical stirring process with solid fraction
5%, 10% and 15% , SiCp 14/m)
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