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Abstract:

Semi solid squeeze casting is a process of combination of conventional casting and forging.
Adoption of this process has been delayed as several complications rose during manufacturing.
To increase its usage, the SSM community has to provide awareness about the process and its
advantages so that one can get confidence to adopt this technique.This aim of this project is to
manufacture plate by semi-solid squeeze casting process and various mechanical properties like
tensile, flexural strength, compression, hardness, impact resistance, micro structure will be
evaluated. This project also involves in identifying the elevating properties over casting and
forging process.

An aluminum compound of 6061 has been utilized to make an example where various properties
are distinguished over projecting and manufacturing measure. The main motivation to carry out
this analysis is to reduce the inconvenience incurred in the production process in companies.
Semi-sharp projection can be used for high-end applications such as aluminum composites,
combination of main and aircraft components, pressure components, guards, engine mounts,
saddles variable air assembly, engine mount and oil siphon channel cover.

A combination of a high pouring temperature, a high pressure, and a high die temperature
influence the mechanical properties and the microstructure of the material. Non-dendrite
particles are primarily alpha in nature, since they distribute uniformly throughout the matrix. The
size of the alpha particles decreases as the applied squeezing pressure increases, which results in
an improvement in mechanical property. The shape and size of the alpha particles also increase
as the pouring and die temperatures are raised. Pouring temperature should be 575 °C, die
temperature 250 °C, and squeezing pressure 100 mPa for best micro structure and mechanical
properties.

Key words: aluminum alloy6061, semi-solid squeeze casting, microstructure, tensile strength,
compression strength, flexural strength, hardness, and impact strength,

Introduction
An extremely low level of porosity can be extremely high mechanical properties. The
obtained with semi-solid castings that have process has not yet achieved the wide-spread
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commercial application envisioned in its
early days in spite of its many advantages.
Semi-solid cast aluminum components have
been successfully used in many commercial
products.

The aim of this paper, consequently,
is to look at commercial packages for semi-
stable castings. However, in preference to
searching backwards on the successes and
disasters of diverse semisolid castings, this
paper will rather appearance ahead with the
goal of growing techniques essential for the
broader commercialization of the semi-
stable casting process. The
performance and manufacturing strategies of
semi-stable castings may be reviewed, with
the aim of figuring out business niches in
which semi-stable castings can offer clean
advantages over different casting process.
This paper, consequently will offer a
evaluation of mechanical houses among
semi-stable castings and different casting

overall

processes, investigate the functions of most
suitable casting processes,
compare the traits of additives that might
gain for manufacturing through semi-stable
casting, evaluate production charges of
diverse casting processes, and describe the
forms of high-satisfactory structures that
casters want to have in location to make

semi-stable

those forms of castings.

Aluminium alloy 6061:
AA 6061 is a high-electricity alloy
that gives desirable stress, corrosion

resistance, cracking resistance. Known as a
mainstay withinside the aerospace enterprise
because it become introduced, Aluminum

www.ijiemr.org

6061 brings slight durability in addition to
an first-rate electricity-to-weight ratio. It is
likewise critical to be aware that at sub-0
temperatures Aluminum 6061 will increase
in electricity.

Composition:

The composition of aluminium alloy 6061 is
mentionedin the table

Element Content (%)
Aluminium / Aluminum, Al 98
Magnesium, Mg 1
Silicon, Si 0.6
Copper, Cu 0.29
Chromium, Cr 0.21
~ Table-1: Composition ofaluminium alloy—
6061
Mechanical properties:
Properties Value
Tensile strength 310 MPa
Hardness 95
Flexural strength 298 MPa
Compressive strength | 240 MPa
Impact strength 280 MPa

Table-2: Mechanical properties of AA6061
casting

Experimental procedure:

For semi solid squeezed technique of
aluminium alloy 6061 (AA6061) the cast
iron die is manufactured for the rectangular
specimen of dimensions 150*100*10mm
(Length*breath™ thickness). The die is
heated up to 270°C and motel metal
AA6061 is poured in the die cavity at a
temperature of 575°C and leave the die
undisturbed to solidification.
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Fig-1: Die for SSSC

When the temperature of the semi solid
AA6061 reaches to 460°C. After reaching
the temperature 460°C close the mould with
the male die and place a dead weight over it
which is equal to 100MPa. Leave the setup
undisturbed for some time. Remove the
specimen to be tested from the cavity the
cavity.

Fig-2: specimen after removing from the
mould cavity.

Specimen is cut into the required dimensions
for testing according to ASTM standards. To
evaluate the mechanical and microscopic
properties. The specimens required are
tensile, compression, impact, hardness,
flexural strength and micro structure.

www.ijiemr.org

Fig-3: Specimens of tensile, impact,
hardness, micro structure and flexural
strength

Results and discussion:

The samples are tested in the respective
machines and results are evaluated for
tensile test, compression strength, impact
strength, flexural strength and hardness.
Properties of semi solid squeezed casting
and casting is compared. The table shows
the detailed test results

Properties SSSC | Casting
Tensile Strength | 294 MPa | 310 MPa
(UTS)

Compression 264 MPa | 240 MPa
Strength
Impact Strength 337 MPa | 280 MPa

Flexural Strength 276 MPa | 298 MPa

Hardness 102 95

~ Table-3: mechanical properties comparison_
of SSSC over normal casting

In the results the tensile strength of SSSC is
294 MPa but when compared to the
conventional casting (310MPa)is low due
change in the micro structure (reduction in
the grain size) and the compression strength
is increased 14 MPa(i.e., SSSC 264MPa and
conventional casting 240MPa). The impact
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strength varied with a reasonable change for
SSSC 337 MPa where asconventional
casting posses 280 MPa. Flexural strength is
reduced when compared to conventional
casting(298MPa for conventional casting
and 276 MPa for SSSC).
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Fig-4:Microscopic view of the SSSC
AA6061 inside the material with 100
magnification ratio.

Tensile  Compression  Impact Flexu
Strength  Strength MPaStrength MpaStrengtt
(UTS) MPa

Graph-1:the graph represents the variation
in the mechanical properties of SSSC and
conventional casting.

Micro structure of the SSSC has fine grain

size when compared with the normal Fig-S:Microscopic view of the SSSC

AA6061 inside the material with 100

casting. The microscopic images are taken . ‘
magnification ratio.

with 100 magnification ration. Microscopic
images for grain size are take inside the Conclusion:

material and on the surface. That shows a
» Comparison  for SSSC  and

conventional casting is done
» Tensile strength is more in

clear info that grain size in the images are
similar. It means there is no change in the

grain size throughout the material. The
conventional casting (310 MPa)

when compared with the SSSC (294
MPa)

» Compression strength is increased 14
MPa (i.e., SSSC 264MPa and casting
240MPa

material formed is homogenous throughout
the material.
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» The impact strength varied with a
reasonable change for SSSC 337
MPa where as conventional casting
posses 280 MPa.

» Flexural strength is reduced when
compared to conventional casting
(298MPa for conventional casting
and 276 MPa for SSSC).

» There are no remarkable changes in
the micro structure throughout the
material.
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