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Motivation Objectives

* Qver-utilization of military equipment results in degradation of its
components and leads to failure being more commonplace.

« Militaries have adopted additively manufacturing (AM) to
manufacture obsolete parts to replace damaged components

This study aims to provide a
way for military engineers to
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Delamination Dispersed mix of BNNPs and n-B,Cs causing repetitive
ploughing and scratching of the surface — leaving a
smoother wear groove by BNNPs, and finer cuts by n-B,C

Mix of BNNPs and n-B,Cs causing repetitive ploughing and
scratching of the surface — leaving a smoother wear groove.

Heat treatments saw almost no changes in the inter splat porosity and did not result in diffusion
SR across splat boundaries.

Composition A-CN

Composition A-CN

250x 500x

At 500°C heat treatments, the bonding between the phases improved and saw that the contributive
effects of n-B,C and BNNPs on hardness of the composite.
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Adding BNNPs to heat treated AI-MMCs reduced the stiffness while adding n-B,Cs to heat treated Al-
e —— MMCs had a stabilizing effect on stiffness and as a consequence saw smaller improvements to WOI.
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Adding both randomly oriented BNNPs with n-B,Cs resulted in

Large wear debris — BNNPs and n-B,Cs as “spikes” that drag delaminated material along

Low COF with low Specific Wear Rate — Homogenous mixture of BNNPs acting as ploughs and n-
B,Cs as small wear balls that cause a smooth appearance on the wear surfaces, but also interacts

with other reinforcements to limit wear rate.
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