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Effect of Particle Size on the Thermal and Mechanical Properties of

¢BN-Reinforced Aluminum Matrix Composites
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ABSTRACT: In this study, aluminum matrix composites uniformly reinforced with high-volume-fraction cubic boron
nitride (cBN) particles were fabricated using a liquid pressing process, and their thermal and mechanical properties
were analyzed based on particle size. The ¢cBN/Al composites exhibited overall excellent thermal and mechanical
properties, but showed distinct trends depending on particle size. Due to the constraint effect of cBN reinforcements
and their excellent interfacial properties, the 15 um cBN/AI1050 composite displayed the highest bending strength
(527 MPa) and the lowest coefficient of thermal expansion (7.96 x 10 K™). Conversely, due to the thermal resistance
at the metal/ceramic interface, the thermal conductivity of the composite was maximized at 324.11 W/m-K for the
300 um cBN/AI1050 composite, which had the smallest interfacial area. Therefore, the high-volume-fraction cBN/Al
composites fabricated via the liquid pressing process demonstrated superior thermal and mechanical properties, and it
was confirmed that these properties can be effectively tailored by controlling the size of the reinforcement particles.
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Fig. 1. SEM micrographs of cubic boron nitride powders with
different particle size: (@) 15 um, (b) 100 pum (c) 300 um
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Fig. 2. Schematic of liquid pressing process
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Fig. 3. SEM Microstructures of 60 vol.% cBN/AI1050 composites
with different cBN particle size: (a) 15 pm, (b) 100 um, (c)
300 pm

Table 1. Densities of cBN/AI1050 composites

Particle size Density(g/cm?)
15 um 3.145
100 um 3.153
300 um 3.158
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Fig.4. X-ray diffraction patterns taken from 60 vol.% cBN/AI1050
composites
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Fig. 5. Bending strengths of cBN/AI1050 composites

Fig. 6. SEM images of the fractured surface of the 15 pm cBN/
Al1050 composite after a bending test: (a) cross-sectional
view, (b) vertical view
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