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Defect Prediction in Part Fabrication Process of Metal
Matrix Composites by Thixoforging Process

S. W. Youn, B. M. Kim and C. G. Kang

Abstract

In the manufacturing process of metal matrix composites parts, thixoforging is one of the most
effective forming processes. The major purpose of the current study is to provide the proper conditions
such as the die shape, the forging velocity, the forging time, the forging pressure and reinforcement
content in the thixoforming process for fabricating hollow shape parts. To investigate the effect of proper
injection velocity and pressure on various defects in thixoforged cylinder liner, filling tests were
performed by MAGMA S/W. In order to evaluate the effectiveness of the calculated conditions which is
given by computer aided engineering, A357, A380 and SiCyA3R0 cylinder liner were fabricated under the
calculated conditions. SiCy/A380 composite billets were fabricated by both the mechanical stirring and
electrical magnetic stirting process. In case of SiCp/A380 composite cylinder liner, reinforcement
distribution and effect of reinforcement(SiC,) content(10~20 vol. %) and size (5.5~14um) on the
mechanical properties were investigated.
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Table 1 Thixoforging conditions for PMMC fabrication

CASE | Pressure(Mpa) | Punch velocity(mm/sec)
A 80 200
B 80 250
C 80 300
2 My Al

Ay ko] Thixoforging €& 4837 98

go] P s Fg 1%
e A v Y gARES o

= 6§
Fig. 1 (c), (e w8548 F ¥ X]
ozH
o

olgelel AES i+

3t Fig. 1 (a), (b)
[s]

— L
%C
1o
QY
o
N
“7
r«
ol
-
L

AL WA 93t

leS%P AR 1Ea zzoh%i—oﬂ A7 vz g Zigty)

RN

Zk3stE /A 127 A2E, 200351/ 103



!
)

fu

=

P9
o
2
r

= JE o oft
E 4]’ i
)
-"'I‘)'
I
ol
o
‘R
r
kU
-
2.
N
-
BN
oy
=2,
k)
ol
ol
9
o

oft @ oft ox

die eject
die

(a) die open & spray (b) die close & billet

Thixoforged Part

(¢) punch stroke (d) die open & eject

Fig. 1 Schematic diagram for thixoforging of cylinder
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Fig. 5 Composites cylinder linear with un-filling pheno
-mena fabricated for variation of solid-fraction
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Fig. 6 Partial un-filling phenomena of composites cylin
-der linear fabricated for variation of forging
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Fig. 7 The defects phenomenon in composites cylinder
linear fabricated for variation of punch velocity
during thixoforging (P=80MPa, t=2min, Ty=25
0T, £~0.55)
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Fig. 9 The micrographs of A380 raw material after
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Fig. 10 The micrographs of metal matrix composite
(particle size 14ym, 10vol%, X100)
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13 The micrographs of metal matrix composite
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Fig. 11 The micrographs of metal matrix composite
(particle size 14/m, 20vol%, X100 )
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