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Review of mechanical and microstructural properties of aluminum matrix
composites reinforced with ceramic particles produced by SPD processes

Moslem Tayyebi!, Davood Rahmatabadi’, Ramin Hashemi?"

1- Department of Material Engineering, Sahand University of Technology, Tabriz, Iran
2- School of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran
*P.0.B. 1684613114 Tehran, Iran, rhashemi@iust.ac.ir

Keywords Abstract

Metal matrix composite Metal matrix composites are bunch of materials that have wide range of uses such as construction, abrasion, and
Sever plastic deformation heat. This type of composite exhibits better dimension than the base metal such as temperature applications, strength,
Reinforced particles rigidity, thermal conductivity, wear resistance, creep resistance and stability. In this study, the methods of producing
Microstructure and mechanical aluminum composite reinforced with ceramic particles, especially the processes of sever plastic deformation, have
properties been investigated. The main focus of this rescarch is to study the microstructure, mechanical propertics and

Goveming mechanism mechanisms governing this type of composite produced by two ARB and cross CARB methods. The results of the

research showed that in the initial passes of the processed composites there is no proper distribution of reinforcing
particles but by increasing the number of passes, the particle distribution is improved and the reinforcing particles
are distributed in longitudinal and transverse directions. Tensile strength and microhardness have the same trend
which they gradually increased with increasing strain rates and improvement of particle distribution but elongation
at first decreased in the initial passes due to the inappropriate distribution of the particles, porosity and cluster
particles, and then improved with the elimination of these imperfections and distribution. However, the mechanical
and microstructural properties of the CARB method are more favorable. Also, the governing mechanisms for
microstructure modification in produced composites by rolling processes are the formation of the Orowan loop, role
of reinforcing particles, difference in the coefficient of thermal expansion of the matrix and reinforcement, and so
on.

Please cite this article using: 0w Lod oolisiw! 5 O ylae 5l allio ol @ gl )l (gl
Tayyebi, M. Rahmatabadi, D. and Hashemi, R., “Review of mechanical and microstructural properties of aluminum matrix composites reinforced with ceramic
particles produced by SPD processes”, In Persian, Journal of Science and Technology of Composites, Vol. 5, No. 4, pp. 583-594, 2019.
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8 Stir casting

9 Squeeze casting
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! Aluminum metal matrix composites (Al MMCs)
2 Hybrid metal matrix composites (HMMCs)

3 Sever Plastic Deformation (SPD)

4 Accumulative Roll Bonding (ARB)

° Equal Channel Angular Pressing (ECAP)

¢ High Pressure Torsion (HPT)
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4 Cross accumulative roll bonding (CARB)
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Fig. 1 SEM micrographs of the A/B4C/A1203 composites after different
ARB cycle: (a) first, (b) fifth and (c) tenth [18]
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! Continual Annealing and Roll-bonding (CAR)
% van der Waals
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Fig. 2 Comparison of the distribution of particles in produced
composite by: (a) ARB and (b) CARB process [2]
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Fig. 3 Distribution of particles in produced composite by: (a) as-cast
and modified by (b) ARB and (c) CAR processes [47]
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