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Characteristics of Residual Stress in Metal Matrix Composites

J.S. Lee** H.W. Nam* and K.S. Han*

ABSTRACT

In metal matrix composites (MMCs), residual stress is induced by the mismatch of thermal expansion
coefficient between matrix alloy and reinforcements. The residual stress influence on the behavior of
MMCs. In this study, residual stress was analyzed using FEM according to fabrication methods and T6
heat treatment conditions. These results were compared with experiment. The X-ray diffraction method
was used in experiment. MMCs was fabricated using ALO; and Al7075 under pressure and pressureless
casting methods. In FEM results, the matrix is subjected to tension and compression in radial and
tangential direction, respectively, while the reinforced fiber is subjected to compression. Also it shows
that residual stress is not affected by casting pressure but dependent on heat treatment conditions.
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Fig.1. Schematic illustration of squeeze casting process
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Table 1. Material properties of 7075 alloy

Properity Unit 7075 Alloy
E GPa 72
v 0.33
« E-6/C 8.3

Table 2. Material properties of AlO3

Properity Unit 7075 Alloy
E GPa 330
v 0.22
a E-6/C 23.6

Table 3. Material properties of 7075 alloy at various temperature

Temperature('C) Tensile Yield Strength
Strength(MPa)  (0.2% offset, MPa)
24 572 503
100 483 448
149 214 186
204 110 87
260 76 62
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Fig. 3. Schematic of cylinderical matrix hole

Fig. 4. Schematic of cylinderical reinforcement particle
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Fig. 5. Radial residual stress in matrix (o))
(Stress free temp. : 3007, pressureless casting)
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Fig. 6. Tangential residual stress in matrix (o9
(Stress free temp. : 3007, pressureless casting)
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Fig. 8. Tangential residual stress in matrix (og)
(Stress free temp. : 300°C, pressureless casting)
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