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¢ Introduction: With the advancement of industry, the demand for engineering
: materials with suitable mechanical and tribological properties at low cost has

: increased. Metal matrix composites, especially aluminum-based, have gained
: attention in various industries due to their high strength and low production cost.
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: These composites are produced using methods such as vortex casting. Several
: studies have examined the effect of reinforcing particles on their mechanical
¢ properties. In this study, aluminum-molybdenum carbide composite was
¢ produced and characterized, and the optimum amount of Mo>C particles was
: investigated.

© Methods: The aluminum-molybdenum carbide composite was produced by

© vortex casting. Pure aluminum (99.8%) was melted at 850°C, and Mo.C powders
: (99%) were added to the molten metal after drying. To prevent contamination,
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the stirring blades were coated with nickel to avoid iron (Fe) contamination.
: Stirring was performed at a speed of 200 RPM for 15 minutes. Samples with 0,

: 1, 3,5, and 10 weight percent reinforcement were prepared and analyzed using
. XRD, FESEM, hardness testing, tensile testing, and pin-on-disk wear testing.
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Findings: XRD analysis revealed that the main phases of the Al — 5% Mo-C
: composite included Al and Mo:C. The presence of Mo-C peaks indicated no
: formation of undesirable intermetallic compounds. Electron microscope images

: showed that the addition of Mo-C resulted in changes in morphology and grain
: size reduction. A uniform distribution of Mo.C was observed at 5 weight
© percent, but at 10 weight percent, agglomeration occurred, reducing mechanical
" properties. Good adhesion between the reinforcing particles and the aluminum

matrix was observed. Hardness and tensile strength increased up to 5 weight
percent Mo2C, but decreased at 10 weight percent due to agglomeration.
Increasing Mo:C led to a decrease in formability.
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Introduction:

With industrial advancements, the demand for
materials with desirable mechanical and
tribological properties at a lower cost has
increased. This need has led to the development
of engineered composites, particularly Metal
Matrix Composites (MMCs). Among these
materials, aluminum matrix composites have
gained significant attention due to their high
strength-to-weight ratio, excellent tribological
properties, and lower production costs, making
them widely used in aerospace and automotive
industries. Various reinforcing particles, such
as graphene, carbon nanotubes, silicon carbide,
and titanium carbide, are used to enhance the
properties of these composites.

One of the most common manufacturing
methods for these materials is stir casting,
which is favored due to its simplicity, low cost,
and suitability for mass production. However,
challenges such as porosity, particle
agglomeration, and poor wettability between
the reinforcement and the matrix remain key
issues. Research has shown that selecting the
right type and amount of reinforcing particles
significantly improves strength, hardness, and
mechanical performance. In this study,
aluminum matrix composites reinforced with
molybdenum carbide (Mo.C) were produced
using the stir casting method to determine the
optimal Mo,C particle content for enhancing
mechanical, tribological, and electrochemical
properties.

Findings and Discussion

The XRD analysis showed that the Al-5%
Mo,C composite contains only aluminum and
molybdenum carbide phases, without unwanted
intermetallic compounds. Adding 5% Mo,C
resulted in a uniform particle distribution and
smaller grain size, improving mechanical
properties. However, at 10%, Mo,C particles

agglomerated, weakening the composite. The
bonding between Mo,C and aluminum
enhanced hardness and tensile strength at 5%,
but excessive Mo,C reduced these properties
and formability. In summary, Mo,C improves
mechanical properties, but excessive amounts
may have a negative effect.

Conclusion

The results showed that the production of
Mo,C reinforced aluminum composites
through stir casting is feasible. The best
composition was Al-5% Mo,C, which led to
improvements in hardness, tensile strength, and
wear resistance. At 3 wt% Mo,C, the particles
enhanced the tensile strength by 64% and the
hardness by 80% compared to the pure
aluminum sample, by locking dislocations and
inhibiting grain growth during solidification.
Increasing the Mo,C content beyond 5 wt%
resulted in particle agglomeration and
deterioration of properties. Specifically, the
tensile strength decreased by 3% and the
hardness by 5% compared to the sample
reinforced with 3 wt% Mo,C. Mo,C particles
contributed to the enhancement of engineering
properties by preventing grain growth and
locking dislocations.
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