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Micro-mechanical Modeling of the Consolidation Processes in
Titanium Metal Matrix Composites
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ABSTRACT

Metal matrix composites(MMCs) are increasingly attractive for high technology components such as
aerospace applications and transportations due to their high strength, stiffness, and toughness. Many processes
for fabricating MMCs have been developed, and relatively simple Foil-Fiber-Foil method is usually employed
in solid state consolidation processes. During the consolidation processes at high temperature, densification
occurs by the inelastic flow of the matrix materials, and the process is coupled with the conditions of pressure,
temperature and volume fraction of fiber and matrix materials. This is particularly important in titanium
matrix composites, 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-6A1-4V composites using vacuum hot pressing has been performed, and the

results obtained are compared with the model predictions.
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Table1 23] AlEd AFZEA

Material Name(type) Producer Dimension{ gm ) UTS(MPa) Modulus(GPa)
SiC fiber SCS-6 Textron 140(diameter) 3450 380
Ti-6Al-4V foil AMS9411F RMI Int. 80~150(thickness) 1029 114
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