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Abstract: Aluminum matrix composite materials, which are lightweight and high-strength materials, have broad application
prospects. This article reviews the current research progress on boron nitride nanoparticle-reinforced aluminum matrix
composites. The preparation methods of boron nitride nanoparticle-reinforced aluminum matrix composites, including
stirring casting, ultrasonic assisted casting, selective laser melting (SLM), and hot extrusion, are described in detail
through the classification of liquid-phase and solid-phase methods. The mechanical properties and functional characteristics
of the prepared composite materials are summarized. Finally, problems associated with different preparation methods are
noted, and the future prospects of boron nitride nanoparticle-reinforced aluminum matrix composites are discussed.
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Fig.1 Schematic diagram of the stir casting®”
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2 BN/AI6061 SEH 25 5L . (a) B B vs. w(BN)E, (b) UTS vs. w(BN) &1
Fig.2 Experimental results for BNy/Al6061: (a) hardness test results for varying contents of boron nitride, (b) tensile test results for
varying contents of boron nitride™”
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Fig.3 Wear rate values of the A201 composites with various
BN, contentst
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Fig.4 Schematic of the ultrasonic vibration assisted in situ
technique in molten aluminum!*
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composites, (b) specially designed ENS crucible, (c) mould
assemblyt!
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6 S2G M RHE B R BUBALIRL : (a) AI-B.C ZHK 5 H 8L, (b) AI-B,C-BNyp ZR L4 K 52 5 4 A4
Fig.6 Variation in the friction coefficient of the composite materials: (a) Al-B,C nanocomposite, (b) Al-B,C-BNyp hybrid
nanocompositet!
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10 A AR A 0 ORE B (H Vo)) : (a) 4145, (b) 0.3%BN/AlS)
Fig.10 Maps showing the microhardness (HV,,;) measured in the cross-section of the samples: (a) Al, (b) 0.3%BN/Al®
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Fig.11 Changes in the experimental results of casting and hot extrusion of the BNw/Al6061 composite materials: (a) microhardness,
(b) ductility™
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Fig.13 Volume loss during dry sand wear testing®?
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Fig.15 SLM process flow: (a) schematic of SLM processing, (b) designation of sample sides relative to the treatment direction™
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[51 16 BNy/AlSi10Mg SEM W7 LGOI IA : (a) ik A HY BN i1, (b, d) 55 A AIN 9K BORLAY BN iR, (c) AL-Si Ftdh 2t
() Al F: AR W7 H 551
Fig.16 SEM fracture micrographs of a BNy/AISi10Mg composite: (a) embedded BN, (b, d) BN covered with AIN nanoparticles,

(c) eutectic Al-Si, (e) cellular fracture morphology of the Al matrix'
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