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Micromechanical Model for the Consolidation Behavior in SiC-Ti Metal Matrix Composites
Jun W. Kim', T-W. Kim™"*

ABSTRACT

Densification occurs by the inelastic flow of the matrix materials during the consolidation processes at high
temperature for MMCs, and the results depend on many process conditions such as applied pressure,
temperature and volume fraction of fiber and matrix materials. This is particularly important in titanium matrix
composites since material failure may occur by either the applied conditions or microstructural parameters
through the processes, and thus a generic model based on micro-mechanical approaches enabling the evolution
of density over time to be predicted has been developed. The mode developed is then implemented into FEM
so that practical process simulation has been carried out. Further the experimental investigation of the
consolidation behavior of SiC/Ti-6Al-4V composites using vacuum hot pressing has been performed, and the
results obtained are compared with the model predictions.
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Fig. 2 A schematic representation of geometrical arrangement for
fiber distributions.
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cell-model for FEM simulations.
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Table 1 Mechanical properties and specifications for SiC fiber and Ti-6Al-4V foil
Material Name(type) Producer Dimension( #m) UTS(MPa) Modulus(MPa)
SiC fiber SCS-6 Textron 140(diameter) 4000 400000
Ti-6Al-4V foil AMS9411F RMI Int. 80~120(thickness) 101-228 1029

& gt WY
TR0 WP TR0l gEH= AHANA
AL dA3A FA 4 = Ak o] AL Fig 6014 B
%ol #ol AT Futie EAsts A3H Rt ol e
7t WS 2 (cusped

shape)®] WAl 71Fo] HA AAFHA RE Ggol 7|1

1.5 T T T

£ e

£ 1t g .

c I3

o ’

£ 4 A o

8 g O experimental 900 °C

Los5F ¢ A experimental 750 °C

’
a . —— predicted 900 °C
---- predicted 750 °C
0 I Il I
0 5 10 15 20
Time(min)
Fig. 5 Variations of loading direction displacement for the two
different temperatures under S0MPa.

1.00 B .

0.95 o -
20.90 - .
5 0.85 B

O  experimental 70MPa

2 0.80 A experimental 50MPa
“, o  experimental 30MPa

0 75 — predicted 70MPa

0 70 —-~- predicted 50MPa

Y- predicted 30MPa T

0‘65 | | | 1

0 5 10 15 20 25
Time(min)
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