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Abstract

The present work was aimed to calculate the influence of H32, H34, H36 and H38 temperaments on the tensile behavior of the
AA5050/SiC metal matrix composites. The results obtained from the finite element analysis were verified with those of experimen-
tation. The tensile strength and von Mises stress of AA5050/SiC metal matrix composites were greatly improved with the tempe-

rament, H38.
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1. INTRODUCTION

SiC is known for its very high hardness and abrasion resis-
tance. Common applications include pump seals, valve com-
ponents, and wear-intensive applications such as rollers and
paper industry retainers. AA5050 is famous for its very good
corrosion resistance and good workability properties. It is
commonly used in the manufacture of refrigerator trim and
coiled tubes. The fracture of particle reinforced metal matrix
composites is dependent on the particle strength and par-
ticle/matrix interface strength. The toughness decrease slightly
with decreasing particle size, the effect of particle size is less
because decreasing particle results in a lower inter-particle
spacing [1-8].

The present work was focused on the effects of temperaments
such as H32, H34, H36 and H38 on the properties of silicon
carbide (SiC) reinforced AA5050 composites. The results
obtained the finite element analysis (FEA) were validated
with those of experimentation.

2. MATERIALS AND METHODOLOGY

The matrix material used in the present work was AAS5050
alloy. The reinforcement material was SiC at 30% volume
fraction of the composites with average size 100nm. The ma-
trix alloys and composites were prepared by stir casting
process [2, 3].

In this research, a cubical RVE was implemented to analyze
the tensile behavior AA5050/SiC nanocomposites. The load-
ing on the RVE was defined as symmetric displacement,
which provided equal displacements at both ends of the RVE.
The large strain PLANE183 element was used in the matrix
and the interphase regions in all the models. In order to model
the adhesion between the interphase and the particle, a
COMBIN14 spring-damper element was used. The stiffness
of this element was taken as unity for perfect adhesion which
could determine the interfacial strength for the interface re-
gion. It is equally important to set the strain rates of the finite
element models based on the experimental tensile tests’ setups
to converge an exact nonlinear solution. Therefore, the rate of

displacement in the RVEs was set to be 0.1 (1/min). The dis-
cretization of the RVE cell is shown in figure 1.

Figure 1: Discretization of RVE model.

The AAS5050 alloys were tempered for H32, H34, H36 and
H38 as follows:

e  H32 - heat treated at 345°C, held at temperature at 150°C.
e H34 - heat treated at 345°C, held at temperature at 100°C.
e  H36 - heat treated at 345°C, held at temperature at -80°C.

e  H38 - heat treated at 345°C, held at temperature at -30°C.

3. RESULTS AND DISCUSSION

For the temperament H32, the tensile strength of AA5050/SiC
composite specimens had low tensile strength, whereas it was
high for the temperament H38 (figure 2). The experimental
values are lower than those obtained from finite element anal-
ysis.

The effect of temperaments on the tensile strain is shown in
figure 3. The trend is same as that of the tensile strength. The
increasing order of the Young’s modulus is nearly the same as
shown in figure 4.
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Figure 5: Effect of heat treatment on improvement of strength.
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Figure 2: Effect of heat treatment on tensile strength.
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Figure 3: Effect of heat treatment on tensile strain.
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Figure 4: Effect of heat treatment on Young’s modulus.
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Figure 6: Effect of heat treatment on von Mises stress.
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Figure 7: FEA results for heat treatment, T6 (a) tensile strain,
(b) tensile strength, (c) von Mises stress and (d) strain energy.

JNTU College of Engineering, Hyderabad, India

339



National Conference on Advances in Design Approaches and Production Technologies (ADAPT-2005), 22-23rd August 2005

The strength improvement in the metal matrix composite is
computed as follows:

% strength improvement (FEA) = (£221) 5 100 (1)

um
% strength improvement (Exp) = (%‘”‘:ﬂ) x 100 )
um

where, 0,sq Oueq and o,, are, respectively, the tensile strength
obtained FEA, the tensile strength obtained experimentation
and the tensile strength of the matrix.

The improvement of tensile strength was high on account of
SiC reinforcement particle inclusion and heat treatment (fig-
ure 5). The improvement in the tensile strength for the tempe-
raments H32, H34 and H36 was nearly the same (about 35%).
But, the improvement in the tensile strength for temperament
H38 was almost 58%. The von Mises stress was found to be
high with temperament H38 and it was low with temperament,
H32 (figure 6). The FEA results for temperament H38 condi-
tion are shown in figure 7.

4. CONCLUSION

The results obtained from FEA procedure were in good
agreements with the experimental results. The strength im-
provement was highly significant with temperament, H38.
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