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Metal matrix composites are considered as engineering materials due to their possible redesign and
improvement of its physical and chemical properties [1], and so, satisfice industry requirements.
Aluminum metal matrix composites are the most used due they have good wear resistance, high
hardness, low density, better rigidity and, in general, they have a low cost compared to other materials.
Normally the material used as reinforcement is a ceramic-like silicon carbide (SiC), boron carbide
(B4C). However, the yield strength tends to decrease due to the significant difference between
matrix(low) and reinforcement (high) yield strength. The objective of this work is to decrease the
difference with a metallized reinforcement that consists in covering silicon carbide (SiC) with nickel
(Ni), which has a yield strength similar to aluminum that results from a composite with good mechanical
behavior.

It has been reported that silicon carbide (SiC) has a young’s modulus of 410 GPa and aluminum has 68
GPa [2]. An addition of 60wt% SiC into 6061-Al increased yield strength reaches up to 200%, however,
the material becomes very brittle [3]. Another study determined that addiction 0.5-1.5% nano SiC in
pure aluminum increases the yield strength to 31-58%, nevertheless, when the composition nano SiC is
up to 2% the yield strength is 38%, a decrease in comparison to 1.5% [4].

We applied thermolysis to synthesize the reinforcement nickel-silicon carbide (95-5wt%) with < 100
nanometer particle and powder metallurgy to develop aluminum hybrid metal matrix composite, in order
to improve the mechanical properties. In our research, reinforcement Ni-SiC was added between 0.5 and
5wt% into pure aluminum. Yield strength, ultimate strength and hardness increased significantly by the
addition of Ni-SiC. An analysis of TEM-EDS was done to observe SiC particles metallized with Ni.
Likewise, an analysis SEM was performed to find the interaction between Ni-SiC and the aluminum
metal matrix.

Figure 1, shows a comparison of the addition of 5wt% Ni-SiC and pure aluminum, and we can observe
an important improvement in the yield strength from 200 to 382 MPa.

In figure 2 (a) we can see the interaction Ni-SiC. SiC is distributed in the Ni particles and we can use it
as a reinforcement to develop metal matrix composite. In figure 2 (b) we observed that the
reinforcement is very well dispersed in the aluminum metal matrix with <2 micrometers particles. The
reinforcement particles composition is AlsNi with SiC interaction according to the Al-Ni phase diagram.
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Figure 1. Compression stress-strain curves of aluminum pure and 5wt% Ni-SiC

Figure 2. a) Analysis TEM of the reinforcement Ni-SiC. b) aluminum hybrid metal matrix composite

with the reinforcement dispersed.
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