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Distribution Mechanism of

Solid Particles in Al-Based

Composite by Severe Plastic Deformation
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When the Al-based composite containing solid particles is deformed by severe
plastic deformation (SPD), distribution of solid particles are changes drastically.
However, the mechanism of such particle distribution changes in the composite by SPD
is not clear. In this study, fragmentation mechanism and distribution of solid particles
in the deformed composite are investigated.

Fragmentation mechanism of a platelet AlsTi particle in an Al- AlsTi composite
during compression testing is investigated using 3-dimensional (3D) microstructural
observation and crystallographic analysis. To clarify the fragmentation process of a
platelet AlsTi particle the same area microstructural observation is performed. It is
found that the fracture surface of a platelet. AlsTi particle is {112}asm and cracks are
preferentially propagated along the twin boundary of {112}t after deformation
twinning.

~Changes in the spatial distribution of the fragmented AlsTi particles in an Al-AlsTi

composite during equal-channel angular pressing (ECAP) are investigated by Morisita
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-index, /5. ECAP is performed under the processing routes of A and B¢ up to 8 passes and

AlsTi particles ave aligned along the deformation axis using route A, while particles in
the specimens deformed with route Bc are formed into groups. Spatial distributions of
AlsTi particles based on the Jsresults indicate that both processing routes generated
aggregate distributions. After 5 passes using routes A and B, the homogeneity of the
spatial distribution is increased. These variations in the spatial distributions of the
AlsTi particles can be explained by the occurrence of the material flow of the o-Al
‘matrix during ECAP using routes A and Be. Although, spatial distributions of spherical
AlsTi particles in an Al-AlsTi composite by ECAP is investigated and spherical AlsTi
particles are not fragmented by ECAP. In addition, stress concentration develops more
easily for specimens with the smaller size particles compare to the specimens which
have larger size particles.

Moreover, the effects of AlsTi particles shape using spherical, polyhedral and
granular particles in Al-AlsTi composites are investigated by ECAP. Changes in the
-spatial distributions of fragmented spherical, polyhedral and granular AlsTi particles
depend on the particle size. It is found that the deformation behavior of SPD depends on
thé particle shape and size.

Consequently, the fragmentation behavior of platelet AlsTi particles in A1A13T1
composites by multi-directional forging (MDF), symmetric rolling (SR) and asymmetric
rolling (ASR) are investigated. The platelet AlsTi particles in Al-AlsTi composite are
deformed by compression and rolling. The results show that compression and rolling
can be used to modify the distribution of platelet AlsTi particles in Al-AlsTi composite. |

Grain }efining performance of Al-AlsTi compdsite containing platelet AlsTi
particles by SPD is investigated with the use 6f as-cast Al. The AlsTi particles play role
of good heterogeneous nucleation sites for solidification of aluminum. It is concluded
that SPD is an effective process to enhance the grain refining ability of the Al-AlsTi

composite for the pure Al.
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