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Abstract: Aluminium is widely used in industries due to their
light weight and good machinability. Defects caused during casting
is higher in aluminum hence optimization of process parameters is
required for good casting quality of Aluminium alloy. Even though
there are advanced casting methods available the defects during
casting process is not reduced hence optimization of process
parameters is required during the casting process. The
microstructure refining is done by either controlling the process
parameters or addition of grain refiners. In this research the
microstructure is refined by both the foresaid methods to obtain
better mechanical properties at optimum combination of stir
casting process parameters and amount of Ti.
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1. Introduction

Aluminium is light in weight and has high strength which is
important in automotive and aerospace industries. Pure
aluminium does not fit the requirements of the most of the
industries therefore they are alloyed with some other metals like
silicon, copper, magnesium etc., to increase their mechanical
properties. The aluminium 6063 alloy is one of the grades of
aluminium with silicon and magnesium as their major alloying
metals. Aluminium 6063 has excellent mechanical properties
and good weldability. Due to its good mechanical properties, it
is widely used in producing safety parts and suspension
components and wheels in automotive industry. Chemical
compositions together with process parameters are responsible
for microstructure which controls the mechanical properties. In
this research specimens are made with different process
parameters and different composition of titanium and compared
with the properties of aluminium 6063 alloy. There are different
casting methods available for casting aluminium but the defects
occurring during the casting process cannot be eliminated
completely. The quality of casting is affected by process
parameters without the control of the casting parameters it leads
to defects like surface defects, cracks and poor mechanical
properties
Important stir casting parameters

e Molten metal temperature

e  Stirring speed
e  Stirring time

1) Effect of molten metal temperature on aluminium

Observations indicated that the lower pouring temperature
which is nearer to the molten temperature produced good
casting quality. The change of viscosity is significant with
increase in temperature while comparing Al alloy composites.
But, both viscosity is increased when processing temperature is
increased. The changes of viscosity influence the particle
distribution in the Al matrix.
2) Effect of stirring time on aluminium

Effect of stirring time helps in the composites mainly two
ways: to distribute the particles in the liquid, and to create
perfect interface bond between reinforcement and matrix. The
holding time between matrix and reinforcement is considered
as important factor in the processing of composites.
3) Effect of stirring speed on aluminium

When speed increases tensile strength also increased because
the mixing of reinforcement material will be good due to high
speed. The tensile strength is high because of good mixing of
both materials. So always a high speed is desirable for better
results.

2. Experimental procedure
A. Stir casting process
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Fig. 1. Stir casting setup

Stir Casting is a liquid state method of composite materials
fabrication, in which a dispersed phase (ceramic particles, short
fibers) is mixed with a molten matrix metal by means of
mechanical stirring. Stir Casting is the simplest and the most
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cost effective method of liquid state fabrication

B. Specimen preparation

Aluminium 6063 is melted in the furnace to its molten state
to about the temperature of about 600 C. The aluminium is kept
in molten state and the titanium powder is added to molten
metal. The mixture is mixed with the help of a stirrer. This
process is carried to produce samples of different parameters
like stirring speed(200 rpm,220rpm,240  rpm),stirring
time(1,2,3)minutes, molten metal temperature(600,620,640)
Celsius and titanium (1 wt%,1.25wt%,1.5 wt %).

Table 1
Compositional details of specimen made
Specimen | Molten metal Stirring Stirring | Titanium
temperature speed time composition

S1 600 200 1 1wt%
S2 620 220 2 1.25wt%
S3 640 240 3 1.3wit%
S4 Unalloyed Aluminium 6063 Alloy

C. Tensile test

Tensile strength measures the force required to pull
something such as rope, wire, to the point where it breaks. The
tensile strength of a material is the maximum amount of tensile
stress it can take before failure. The tensile test was carried on
universal testing machine according to ASTM ES8 standard and
the results were noted.
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Fig. 2. Tensile test specimen

D. Impact test

The impact test was carried on charpy impact equipment with
the following specimen dimensions.

= 75—

Fig. 3. Charpy impact test specimen

E. Micro structural observation

Microstructure observation is done by polishing the surface

of the specimen. The polishing is done by using silicon carbide
papers of different grades. After polishing the specimens are
smoothened with the help of fabric to obtain smooth surface
with no scratch. Then the specimen is observed by scanning
electron microscope to observe the micro structure.

3. Results and discussions

A. Effect of stirring temperature

It is observed that by increasing the temperature, tensile
strength decreases because when stirring is done at higher
temperature it takes much time to get solidified, due to which
all the particles go down to bottom of crucible. And when
materials getting solidified the particles is not distributed so
well.

B. Effect of stirring speed on tensile strength

When speed increases tensile strength also increased because
the mixing of material was good due to high speed. The tensile
strength is high because of good mixing of both materials.

C. Effect of stirring time on tensile strength

Increasing the stirring time increases tensile strength because
the mixing of material was good due to more time of mixing.

4. Conclusion

From the literatures that we have reviewed, the following
points are noteworthy.

1. Itis observed that the hardness value for the produced
sample increases to the variation of stirring speed.

2. Hardness value of the Stirring time initially increases
and then slightly decreases

3. Hardness value decreases with increase in melting
temperature
Tensile strength of Aluminium alloys decreases, while
increasing the molten metal temperature.

5. By increasing the stirring time, the tensile strength
increases.

6. Tensile strength increases on increasing stirring speed

7. The addition of Mn causes the reduction of the number
of B-Al5FeSi phases, Therefore, the tensile properties
seem to be more dependent on the dimensions of the
inter metallics

8. The reduction of the Mg content leads to an increase
in elongation but also reduce the tensile strength, yield
strength and hardness values.
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