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Induction Heating of Vertical Type for Semi-Solid Forging with Metal Matrix
Composites

2.G. Lee(Mech. & Precision Eng. Dept, PNU), 1.C. Heo{Mech. & Procision Eng. Dept., PNU), C.G.

Kang(Mech. Eng. Dept.,

PNU})

ABSTRACT

In part [onmng process of metal matrix composiles, the die casting and squeeze casting |wocess are lnited the size

and dimension in term ef final parts without macihining,

The thixolorming process for melal matrix composites has

numerous advantages compared 1o die casting, squeezc casting and compocasting. However, for the thixcforming

process, the billet with the desired volume [raction must be heated to oblain a urilorn temperature distnbution over

the enfiv- cross—sectional areas. To obtain the reheating conditions of compositos, Lhe particulate reinforced metal

mairx composites for thixoforming were fabnicated by combined stirfing process which is simultanecusly performed

with electro~magnetic slitring and mechanical stirring process.
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Fig. 1 Schematic diagram of fabrication equipment for
particulates reinforced metal matrix composites
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Table 1 Dimensions of induction heating coil for
particulate reinforced metal matrix composites
fabrication (F=50kHz)

Volume  Billet Coil Inner Coil Wall Ceil Quter  Coil
Iraction Dhamecler Diameter Thickness Dianeter  Length
Ve %) (dmm) (Dymm) (demm} (Domm) (Hmm)
020 60 24 7 98 160
Table.2%® Z#EAY AHTf-gof WeE F5717 E¢

24 A7 2308 ek Aojrh

3.2 X7t Ao
e 248 U3

EZo e AE

2, Table.2o viebd A7k

it Hz}, Fig2eA B wpeh go] 3
A9 FE-gol FETE W Y 220 g Y
e Aol ARt ole AL dREE(152/
me K} [417F e YA (106%/n K518 dd4
vg F & AR A ARgRgol wetEs

e =\
= Ao €8Fa] Ho{A7] g A2 257 A

=

-386-

Table 2 Reheating conditions of particulate reinforced
metal matrix composites for variation of volume

fraction

Paricle Yolumn Heanig time  Heanng Temp  Holding Tone

Exp
Size  Frachon  tJ(irun) T(T) t{min)
Spe
{em) )t o 1o Ty Te T o U  ta
50 - i 3 T 1 450 5v0 575 1 1 1
58 i3 10 i 2 1450 570 380 1 1 L
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Fig, 2 Temperatore-time curve during reheating process
of paticulates reinforced metal matrix composites
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Fig. 3 Temperature difference between center and edge
position during reheating process of paticulates
reinforced metal matrin composites
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Fig. 4 Temperature difference between center and middle
position during reheating process of paticulates
reinforced metal matrix composites
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Fig. 5 Microstructure of matrix alloy fabrizacsg by
mechanical stirring after reheating process
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I\Incrustructure of metal matrix composifes of

Fig. 6
particle size 14pm and Vi 10% fabricated by
mechanical stirring after reheating process
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Fig.7 Microstracture of metal marix composites of
particle size 14pm and V; 20% fabricated by
mechanical stirring after reheating process
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Fig. 8 Microstructure of metal matrix composites of

particle size 25pm and V; 10, 20% fabricated by
mechanical  stirring  after  reheating  process
(380°C, 396C)
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