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Development of Al-SiC Metal Matrix Composites
by using Hot Press Forming Technologies

Ho-Jin Jeon*, Tae-Won Kim'

ABSTRACT

Powder metallurgy has been employed for the development of SiC particle reinforced aluminum metal matrix
composites by means of hot isotropic pressing and vacuum hot pressing. A material model based on
micro-mechanical approach then has been presented for the processes. Densification occurs by the inelastic flow
of matrix materials during the consolidation, and consequently it depends on many process conditions such as
applied pressure, temperature and volume fraction of reinforcement. The model is implemented into finite
element software so that the process simulation can be performed enabling the predicted relative density to be
compared with experimental data. In order to determine the performance of finished products, further tensile test
has been conducted using the developed specimens. The effect of internal void of the materials on mechanical
properties therefore can be investigated.
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Table 1 Chemical Compositions of Al6061 Powder and SiC Particle(wt. %9

Mg Si Fe Cu Mn Cr
AIGO61 1.0 0.§1 0.1 0.28 0.08 0.18
Zn Ti Al
0.05 0.05 Rem.
Sic SiC SiO, Si Fe Al C
98.5 0.5 0.3 0.08 0.1 0.3

Table 2 Material Parameters of Aluminum Matrix at 550°C

a B Y Cy 71
0.284x10™ 0.732 0.564 19.9 491
a B
0.131x10%° | 0.447x10® 0.2
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Fig. 1 Schematic Diagrams Showing (a) VHP and (b) HIP Apparatus.
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Fig. 2 Consolidation Cycles for (a) YHP and (b) HIP Test.

oj2]$u ol Eddy current sensor 5 S43lE AMEafo]
ofgt 7F5@ 4 UEH4] webd B AFME
Ade nefstel AEHE(nempy HFE BT o]
g dgom TAAZl ©E FW =S vin 24T
Asich.

HIPS o|8% 3 E5 oo AH R uet
0%, 20%, 30%2} A 7H fPoR FRIMom, A 7
£ 2mm Stk 2R 92 F AARE BHAES
9% B VHP A FUsA He, AFsiack

22 AW

23 ZIX| Mg n2oiFag
A4 E?ﬂﬂ% A8 AxE FA4T
< 99 2QAIN S £ttt W&k uiet
He 12T H’J 4He B3 gs5sgon g4
Fig. 3(a)ofl A B ul9} Zo] ASTM E-82 wlal A|&stqich
HYELEAN Aoz AYPE g oy ko YE
of RaE drdiel PIDAAE B3 B 258 A8t
T2AFAF ] AL Mydr(s] Aot 2 dvo AY
Aiks v|wste, AnHen {ARME sk

Ao ArAe A



12 #

2
ol
[
o
£
e,

TEM AR

B

0

w
PDE37

Fig. 3 Dimension of Tensile Test Specimens: (a) High Temperature and
(b) Room Temperature. (Unit: nun)
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Fig. 5 Photograph Showing Microstructure of Al-MMC.
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Table 3 Variations of Relative Density for Three Different Reinforcement
Volume Fractions at S70°C under 30MPa by VHP

Time (min)| SiCV;=0% SiCV;=20% SiC¥,=30%
10 0.79 0.75 0.72
30 0.96 0.87 0.79
50 0.99 0.95 0.91
60 1.0 1.0 0.94

Table 4 Variations of Mean Relative Density for Three Different
Reinforcement Volume Fractions at 570°C under 100MPa by
HIP

Time (min) SiCV;=0% SiCV,=20% SiCV,=30%
50 0.87 0.82 0.80
90 0.99 0.97 0.96
280 1.0 1.0 1.0
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