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ABSTRACT

Present investigation shows the analysis results for ceramic reinforced metal matrix composite under uniaxial transverse tensile
loading. The resulting deformation, the projected damage type, and stress-strain behavior were computed depending on microstructure
details such as the type of periodic reinforcement array, and the type of interface bonding. A two-dimensional finite element analysis
was conducted based on the unit-cell of square, hexagonal, or diagonal periodic array. For composite with strong interface bonding,
the transverse stress vs. strain curve was generally increased with the increase of the ceramic volume fraction. For the composite with
weakly bonded interface, however, the transverse stress vs. strain curve was reduced against the ceramic volume fraction. The decrease
was caused by the interface debonding-induced stiffness reduction of the composite. For the composite of weakly bonded interface,
the relative reduction rate in the final limit stress for hexagonal array was larger than that for square array. Outcome of the present
study was compared favorably with the published literature data.
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Fig. 1. Schematic representation of periodic array for the
reinforcement within the matrix. (a) square array, (b)
hexagonal array, and (c) diagonal array.
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Fig. 2. Typical finite element mesh configuration of (a) square
array and (b) hexagonal array.
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Table 1. Selected Properties for Materials Used in the Present
Study

Thermal
expansion
coefficient

(10°°PC)

4.7
9.0

Yield
strength
(MPa)

N/A
200~700

Young's
modulus
(GPa)

Poisson's
ratio

414
100

0.22
033

SiC
Ti
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Fig. 3. Deformed shape showing debonded interface for array
of (a) square, (b) hexagonal with normal loading, and
(c) hexagonal with parallel loading.
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Fig. 4. Rate changes in debonded displacement for square and
hexagonal arrays.
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