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ABSTRACT

The characteristics of thixoforming process can decrease liguid segregation because of the improvenent in

fluidity m a globular microsiructure state and uti1lizes flow without an air entrapment.

Therefare,

in order to obtain the sound parts of metal metrix composites by using thixeforming process which 1

co-existing solidus—)iquidus phase, il is very important lo obtein a die design, fabrication conditions which
affects the umiformity of the solid fraction on wnfilling

parts.

state and various defects throughout the fabricated

The die designs and fabricalion conditions to obtain the good piston part are proposed for thixoforging process

of metal matr1x composites.
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Fig. 1 Schematic diagram of thixoforging for pisten parts

{a) Fabricated thixoforged components
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{b) Fabricated hixofnrgcd comnnts
with ¢ Xb=60> 85 (mm) (d:14pm, Vi:10%)

%)

(c) Fabricated thixn[orged mpnnems
with ¢ X b=70X85 (mm) (dp:ldzm, Vi:20%)

Fig. 2 Tlmmforged components to particulates reinforced

metal matrix composites  billets  with  various
volume fiﬂctinn
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Fiz, 3 Relationship between various filling patterns of
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Fig. 4 Schematic diagram of optical observation at (@),
(& and (€ points for microstructure
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Fig. 5 Microstructure of piston specimen  after
thixoforging for variation of forming pressure
with volume fraction 0%{50)
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Fig. 6 Microsiructure of piston specimen  afier
thixoforging tor variation of forming pressure with

volume fraction 10% and paricle size 25m(LS)
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Fig. 7 Ultimate strength of particulates metal matrix
composites by thixoforging
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{a) Rockwell hardness profile with LL(25m, 20%)

an

4,225
al 4
ot
& ol
§ wp
T G0
£ 5ot =
3 Sl N
Taog AR g
3w i
-
g Boams
o . &CMPD
[
voZ 3 & s & F 3 & 19 31 13 12 14 s

Tazl mumnaar

(b) Roeckwell hardness profile with LS{25pm, 10%)

Fig. 8 Roclowell hardness(FIRB) profile for variation of
thixoforging pressure 100, 80 and 60MPa with
particulate mefal matrix composites and A357, ACSA
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A Particle crack
B - Interface separation between SiCp and matrix
C : Porosity

Fig. 9 SEM fractograph of A3S7/SiCp tensile
specimen with both direct and indirect
pressure (particle size: 25mm, Vi @0%,
B10%, ©20%)

4, A&

(1) ZgAe] Addge] 0, 10, 2009 o, 28] %
Hol o|Fo]AE &%= 7 57T, 50T D 0TS
o = glgith

(2) 78 7HMRoAE Ashel ARsago] %ol
2, AfAe HEWR Z7 e o 9 BE 4
Bt PR waony, A3 vIskes e asldle] JA
gfigo] 208%) A7) 7)AA Ao fEgT

(3) Wha-§ AElE HREL A1 100MPa, A2
AAgS-g 206, ek HAYA 2707 4wy A

oo 7 e ES 2 5 Usith

-392-

S gL

Mo
f

1. O. Herview, J Collot, "Die-Casting of light metal in the
semi-solid state: siudy of the PID process”, Proc. of 4th
Int. Conf on scmisolid  process of alloys and
camposies, University of Sheflield, England, June 19-11,
1996, pp.283~289

. AAE, AEd, PR 3FY 4344 oy
el Gy olAe wE, HFLE0T
&2 AeA A7E. 20009, pp.T6~T715

3. JC Lee and HY Lee, "Alloy design and processing of

[}

thixoformable wrought Al alloy composites reinforced
with SiC", Proceedings 5th international  conference
semi-solul processing alley and composites, Colorado
School of Mings, June 23-25, 1998, pp.597-—604

4. §. Laplante, N. Legros, F. Ajersch, B. Clement and 5
Turenne, "Eatrusion of thixocast semi-solid A356-15
8iCp cylmderical seclions”, Proc. of 4th. Int. Conf on
seom-sol’d process ol alloys and composies, Universily
ol Sheffield, England, June 19-21, 1996, pp.301~ 303

. HE Jung, C. Kang, "An Induction {leating Process
wilh  Col  and  Sclutions  Avoiding  Coarsening
Phenomera of Al-6 Pot Cu03 Po Mg Alloy for
Thixoforming", Metallwgical and Materials  Tians.
Yol.30A NOV. 1999, pp.2967~2977

6. HK Jung, C.G. Kang, "Reheating process of cast and

h

wrought gluminum alloy for thizoforming znd  their

globularizaion  mechanism”, Juoural of Maicrals

Processing Technology 104 (2000}, pp.244-~233

QelA, A5, £UE, DAY 2L o)

A7 E F52U452 AR 2 Thixoforming 2

Ak A7 R, S 7EEE A AR AL

20000, pp.49—503

8. olFd, 4L, "SUIIYLE A= TEET

29 Thixoforming® A7FEEA". AF447F
=23, F2 502001

9. A Mortensen. "A Review of the Fracture Touglness of
Particle Reinforced Alwminum  Alloys”, Proc. of an
Internalional Conl on Fabnecation of Parliculates
Reinforced  Mctal  Composites, ASM  Intenational,
Montzéal, Quebee, Canada, 17-29. Sep.. 1990, pp.217—
233

10, A M Samuel, I Liu, F. H Samuwel, "Effect of
melt, sofidification and heat-treatment processing
paramneters on the properties of Al-Si-Mg/SiC{p)
composites, ] of Malerals Science 28 1993,
PRETSS 6708

=1
o <t



