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Forming of Compressor Piston Part of Metal Matrix
Composites by Thixoforming Process

D. G. Lee and C. G. Kang

Abstract

The characteristics of thixoforming process can decrease liquid segregation because of the improvement

in fluidity in a globular microstructure state and utilizes flow without an air entrapment.

Therefore, in

order to obtain the sound parts of metal matrix composites by using thixoforming process which has
co-existing solidus-liquidus phase, it is very important to design a die shape property and to obtain the
fabrication conditions which affect the uniformity of the solid fraction on unfilling state and various
defects throughout the fabricated parts. The die designs and fabrication conditions to obtain the good
piston part are proposed for thixoforging process of metal matrix composites. When reheated metal matrix
composites billets were transferred to the closed die gate, thixoforging were carried out under the various
pressure(60, 80, 100MPa) with controled forging speed. The mechanical properties such as hardness and
tensile strength for thixoforged parts have been investigated after T6 heat treatment.
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Fig. 1 Schematic diagram of closed die for piston parts
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Fig. 2 Schematic diagram of thixoforging for piston
parts
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Fig. 3 Various filling patterns and defect phenomena of
thixoforged production for various of reheating
temperatures
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Fig. 4 Thixoforged components to particulates reinforced
metal matrix composites billets with various
volume fraction
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Fig5& Fig3~4d Uetd 8§ A4 F 4% 2%
2 FEe A7t 2xE9 HEE Aol #A
£ vehd Aotk EE A¥A 44 F(e)HE A
Ve exE B 2717 14md |, FEAge] A
g0l 0%, 10%, 20%= F7hgel wab zkzk 575T,
50T % 60ITE d5¥e & + Aot

2
i
Q
=

/I 20 8
o £
|
|
R
e
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Fig. 7 Microstructure of piston specimen after
thixoforging for variation of forming pressure
with volume fraction 0%(SO)
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B : Interface separation between SiCp and matrix
C : Porosity
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