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Introduction: Particulate reinfoced metal matrix composites (PRMMC) show good combination of strength-
to-weight ratio, as a result they are used commonly in fields such as the automotive, aerospace. Particle
reinforments exhibit angular and circular shapes. Young moduli of PRMMC depend strongly on factors such
as the volume fraction reinforcement, particle shape, particle size as well as particle orientation and
cohesive forces at the particle-matrix.

Aim: Effects of particle shape, particle volume fraction and particle size on the Young modulus for Al-SiC system
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3. Concluisons
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Circular shape

1. The smaller circular particles considered in the study 
act as stress concentrators.
2. In angular particles, the stress is concentrated in the 
sharp corners.
3. The Young´s modulus increases as the reinforcement 
volume fraction increases. 
4. The particle shape has an evident effect at high 
reinforcement volume fractions, resulting in a higher 
modulus of elasticity for irregularly shaped particles.

• The stresses are
concentrated mainly on the
reinforcing particles

• Stress concentration
decreases as particle size
increases.

• The distance causes that
the stresses were
distributed in a different
way inside the particle.

• The stress distribution
within the particles is not
uniform, because the
behavior is influenced by
the distance.

• There is a higher stress
concentration in the short
distances among particles

• Smaller particles supported
a greater loads, especially
those who are near to the
load constraint

• Stress is concentrated in
sharped corners of angular
particles, due to the area of
the particles is not constant

• The stress concentration is 
greater where the distance 
between the particles is 
smaller.

• The angular particles
support a higher stress 
than the circular ones

The experimental data and the numerical predictions,
are close to the lower limit of Hashin-Shtrikman at low
volume fractions (10 to 40%)
There is a small particle shape effect in the calculation
of Young's modulus
As the reinforcement volume fraction increases, the
degree of reinforcement for the material increases

Figure 1 Scheme of model and boundary
conditions used on numerical simulation

Figure 2 von Mises stress
distribution with particle size of
a)10µm, b)20µm, c)30µm and
d)40µm at volume fraction 10%.

Figure 3 von Mises stress distribution for reinforcement with circular shape
particles at volume fraction of a)10, b)20, c)30, d)40, e)50, f)60, g)70

Figure 4 von Mises stress distribution for reinforcement
with angular shape particles at volume fraction of a)10,
b)20, c)30, d)40, e)50, f)60, g)70

Figure 5 Effect of
reinfocement content on
the Young modulus of Al-
SiC composite
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