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Abstract— In this research paper we communicate about
various type manner for strain die casting like bloodless
chamber die casting and hot chamber die casting and most
important trouble passed off during method on aluminium
alloy at some stage in technique. Casting defects are
irregularities in the fabric which have a poor effect on the
issue; either it's far precipitated from fabric failure,
construction mistakes or as an impact of manner parameters.
Defects rely on numerous factors each in the material, as an
instance the alloy, as well as the encircling environment
together with weather conditions. In the die casting enterprise
nowadays there are numerous solid defects like shrinkage,
porosity and gasoline blow.
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. INTRODUCTION

Casting makes use of gravity rather than a cylinder to load the
mildew. After fabric goes into the mould, the cylinder of the
cloth tank continues loading strain, about 300 lots, till the
quilt of the casting cycle. When the material in the mould
begins to cool down, it's going to begin to cut back. The
cylinder will preserve the loading strain to push extra steel
into the mildew, making the casting greater strong and with
more element. This makes the technique just like Forging.
The casting excellent of Squeeze Casting is near Forging.
Squeeze casting is a combination of casting and forging
system. The technique can bring about the highest mechanical
homes viable in a forged product. The improvement of
squeeze casting process, can bring in outstanding possibility
for manufacturing of additives of aluminium alloys, which
aren't well commercialized as yet. It also can be effective in
for import substitution of important additives.
Squeeze casting
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Fig. 1.1: Squeeze Casting
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Il. DIFFERENT TYPE OF SQUEEZE CASTING

Direct (liquid metal forging: This is done in equipment which
closely resemble the forging process. Liquid metal is poured
into lower die segment, contained in a hydraulic press. Upper
die segment is closed. A very high pressure of 100 Mpa or

more is applied to the whole cavity until the part gets
solidified.

A. Indirect Squeeze Casting

This process is very much similar to die casting. It takes place
in a die casting equipment. This equipment van be vertical or
horizontal. The melt which is cleaned and grain -refined is
poured in to the shot sleeve of a horizontal or vertical casting
machine. The melt is then injected into the die through
relatively large gates. This is accomplished through relatively
slow velocity (less than 0.5m/sec).

I11. PROCEDURE OF SQUEEZE CASTING: BASIC STEPS

A. Obtaining the Casting Geometry

The process is referred as the study of the geometry of parts
and plans, so as to improve the life and quality of casting.

B. Casting Pattern making

In pattern making, a physical model of casting, i.e. a pattern
is used to make the mold. The mold is made by packing some
readily formed aggregated materials, like molding sand,
around the pattern. After the pattern is withdrawn, its imprint
leaves the mold cavity that is ultimately filled with metal to
become the casting. N case, the castings is required to be
hollow, such as in the case of pipe fittings, additional patterns,
known as cores, are used to develop these cavities.

C. Core Making & Molding

In core making, cores are formed, (usually of sand) that are
placed into a mold cavity to form the interior surface of the
casting. Thus the annul space between the mold-cavity
surface and the core is what finally becomes the casting
Molding is a process that consists of different operations
essential to develop a mold for receiving molten metal.

D. Alloy Melting & Pouring

Melting is a process of preparing the molten material for
casting. It is generally done in a specifically designated part
of foundry, and the molten metal is transported to the pouring
area wherein the molds are filled.

E. Casting Cleaning

Cleaning is a process that refers to the different activities
performed for the removal of sand, scale, and excess metal
from the casting. However, all the operations may not apply
to each casting method but such processes play an important
role to comply with environmental guidelines.

IV. DIE CASTING

A — Die casting is a manufacturing system for producing as it
should be dimensioned, sharply described, clean or textured-
surface metallic elements. It is completed via forcing molten
steel under high strain into reusable metal dies. The process
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is frequently defined because the shortest distance between
raw cloth and completed product. The term “die casting” is
likewise used to explain the finished component. The term
“gravity die casting” refers to castings made in steel molds
beneath a gravity head. It is called everlasting mould casting
inside the U.S.A. And Canada. What we call “die casting”
right here is called “stress die casting”.

Die casting is a manufacturing procedure that could
produce geometrically complex steel components through
using reusable molds, referred to as dies. The die casting
procedure involves the use of a furnace, steel, die casting
system, and die. The metal, typically a non-ferrous alloy
together with aluminum or zinc, is melted inside the furnace
and then injected into the dies within the die casting machine.
There are main forms of die casting machines - warm
chamber machines (used for alloys with low melting
temperatures, together with zinc) and cold chamber machines
(used for alloys with high melting temperatures, such as
aluminum). The variations between these machines could be
special inside the sections on device and tooling. However, in
each machines, after the molten metallic is injected into the
dies, it rapidly cools and solidifies into the very last part,
referred to as the casting. The steps in this system are defined
in extra element within the next segment

V. PROCESS CYCLE OF DIE CASTING

A. Clamping

The first step is the instruction and clamping of the two halves
of the die. Each die half of his first wiped clean from the
previous injection after which lubricated to facilitate the
ejection of the subsequent element. The lubrication time
increases with component length, in addition to the variety of
cavities and facet-cores. Also, lubrication won't be required
after every cycle, but after 2 or 3 cycles, depending upon the
cloth. After lubrication, the 2 die halves, that are connected
within the die casting device, are closed and securely clamped
together. Sufficient pressure should be applied to the die to
hold it securely closed while the metallic is injected. The time
required to shut and clamp the die depends upon the machine
- larger machines (people with more clamping forces) would
require greater time. This time may be estimated from the dry
cycle time of the machine.

B. Injection

The molten metal that is maintained at a hard and fast
temperature inside the furnace, is next transferred into a
chamber in which it can be injected into the die. The approach
of shifting the molten steel is dependent upon the type of die
casting system, whether a warm chamber or cold chamber
device is being used. The difference on this system could be
specific inside the next phase. Once transferred, the molten
metallic is injected at excessive pressures into the die. Typical
injection strain tiers from 1,000 to twenty, 000 psi. This strain
holds the molten metallic inside the dies at some point of
solidification. The quantity of metallic this is injected into the
die is known as the shot. The injection time is the time
required for the molten steel to fill all of the channels and
cavities in the die. This time is very short, generally much less
than zero.1 seconds, with the intention to save you early
solidification of anyone a part of the metallic. The right

injection time may be determined by way of the
thermodynamic homes of the cloth, in addition to the wall
thickness of the casting. A extra wall thickness will require
an extended injection time. In the case wherein a chilly
chamber die casting gadget is being used, the injection time
ought to also consist of the time to manually ladle the molten
metallic into the shot chamber.

C. Cooling

The molten metallic that is injected into the die will start to
cool and solidify once it enters the die cavity. When the entire
hollow space is filled and the molten metal solidifies, the very
last shape of the casting is formed. The die can't be opened
until the cooling time has elapsed and the casting is solidified.
The cooling time may be expected from several
thermodynamic residences of the metal, the maximum wall
thickness of the casting, and the complexity of the die. A extra
wall thickness will require an extended cooling time. The
geometric complexity of the die also calls for a longer cooling
time due to the fact the extra resistance to the float of warmth.

D. Ejection

After the predetermined cooling time has surpassed, the die
halves may be opened and an ejection mechanism can push
the casting out of the die hollow space. The time to open the
die may be expected from the dry cycle time of the device and
the ejection time is decided via the size of the casting's
envelope and have to consist of time for the casting to fall
freed from the die. The ejection mechanism have to follow
some pressure to eject the part due to the fact in the course of
cooling the component shrinks and adheres to the die. Once
the casting is ejected, the die may be clamped shut for the
subsequent injection.

E. Trimming

During cooling, the fabric inside the channels of the die will
solidify connected to the casting. This excess cloth, alongside
any flash that has took place, ought to be trimmed from the
casting either manually thru slicing or sawing, or the use of a
trimming press. The time required to trim the excess fabric
may be predicted from the scale of the casting's envelope. The
scrap material that consequences from this trimming is either
discarded or can be reused within the die casting method.
Recycled material may want to be reconditioned to the right
chemical composition earlier than it can be mixed with non-
recycled metallic and reused inside the die casting method.

VI. SIGNIFICANCE OF DIE CASTING

Die casting is correct and special. Because the die casting
technique offers many advantages that machined components
can't. It is a much less expensive option because of rapid
production costs and the fact that cloth is most effective
utilized where it's far needed and best as lots as is needed. It
presents a great blend of mechanical residences, surface
finish, and dimensional consistency, which offers a better
product at a decrease cost. Not simplest is die casting a greater
dependable choice, it gives a widespread possibility for value
financial savings. These savings will be eighty% or extra in
comparison to regular machining expenses. In addition, die
casting offers a prime discount in cycle time. For instance, a
component would possibly cast once each 60 seconds, whilst
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the machining technique produces to five parts an hour Die
casting designs require draft angles and radii to be integrated
into the very last design. Therefore, it is important to
paintings with a die caster early throughout this section. One
of the important thing advantages of die cast designs is the
reality that this technique permits you to have a wall thickness
of about 2.5mm or much less at the same time as nonetheless
having notable tensile electricity. Another gain of die casting
is the high-quality repeatability over a long useable existence.
The die casting method can produce 100,00 or more of same
castings inside precise tolerances before additional tooling
may be required. Even when replacement is sooner or later
required, the whole die does not necessarily need to get
replaced. Often handiest specific sections want to be replaced
or repaired.

VII. FINITE VOLUME METHOD

Computation Fluid Dynamics (CFD) is the branch of fluid
dynamics and heat transfer which deals with a variation
occurs in fluid flow, basically computational fluid dynamics
deals with a finite volume method as methodology and works
on base equation it follows the Eulerian equation, i.e. when
gravity forces weren't considered, pressure force and viscous
force are used to simulate the desired fluid flow problem.

A. Fluent Solver

Computation Fluid Dynamics consists of several domains to
solve fluid flow problem like CFX, fluent (poly flow), fluent
(Blow moulding), fluent, and fluent solver works under
computational fluid dynamics, it obeys the three governing
equation with respect to base equation (Eulerian equation) i.e.
energy equation, momentum equation and continuity
equation by applying or solving through this algorithm, and
the further results were obtained and variation could be
determined.

B. Boundary Condition for Solving Problem on Fluent
Solver

In a finite volume method with respect to governing equation,
boundary conditions were applied to simulate the present
model. “inlet”, this boundary condition indicate the inlet of
the fluid with the desired velocity on a model, and “outlet”,
this definition of fluid indicates that the outlet flow of fluid,
further heat flux, radiation, convection, mixed (conduction +
convection) were applied to the present model for simulation.

C. Finite Volume Method (FVM)

Finite Volume Method is used to solve the fluid flow
problems with obtaining the convergence of Eulerian
equation and governing equation, this method works on
volume of fluid or volume of fraction, it consists of the energy
equation, momentum equation and continuity equations with
respect to pressure force, viscous force or gravity force to
solve the fluid flow problem, in case of heat exchanger,
radiation, turbulence, laminar flows, acoustics and also deals
with aerodynamics, HVAC etc.

Finite volume method is a method to obtain the
variance on fluid flow due to external effects during the flow
of fluid. In a particular volume, due to external forces,
velocity, pressure drop and also temperature affects the
viscosity of the fluid and which Reynolds stresses were

calculated and the Nusselt number is also determined, to
obtain convergence on the volume of fluid flow. Finite
volume method is used for e.g. the method to obtain pressure
based equation on fluid flow thus simple implicit pressure
linked equation is used.

— Governing equations

Continuity Equation

AlV1=A2V2

Where Al = area of inlet

V1 = velocity at inlet

A2 = area of outlet

V2 = velocity at outlet

This equation shows the flow is pressure based or
density based, i.e. if a flow is pressure based the vorticity and
streamline of fluid is normal, if the flow is density based the
fluid flow and streamline is in a high pressure.

1) Momentum Equation

This equation justified that the flow of fluid consists of
definite mass and product of velocity with respect to mass to
determine the momentum of fluid flow.

2) Energy Equation

This equation works on the present simulation model when
heat flux and radiation were applied on boundary condition,
to determine the temperature variation on fluid flow and on
the heat transfer solid element to determine temperature
variation.

Computational fluid dynamics (CFD) is one of the
branches of fluid mechanics that uses numerical methods and
algorithms to solve and analyze problems that involve fluid
flows.

CFD is the art of replacing the differential equations
governing the Fluid Flow, with a set of algebraic equations
(this process is called the discretization), which in turn can be
solved with the aid of a digital computer to get an
approximate solution.

The commonly used discretization methods in CFD
analysis are the Finite Difference Method (FDM), the Finite
Volume Method (FVM), and the Finite Element Method
(FEM).

—  The most well-established CFD codes are:
1) CFX

2) FLUENT

3) PHOENICS

4) STAR-CD

5) FLOW 3D etc.

Basic Steps OF CFD Analysis

—  Preprocessing

1) Defining the problem

2) Mesh generation

3) Setting boundary conditions

— Solving

1) Specifying the fluid and flow properties
2) Choosing the discretization scheme

— Post Processing

1) Examination of the results

2) Vector plots

3) Contour plots

4) 2D and 3D Surface plots

D. Advantages of Computational Fluid Dynamics
1) Complicated physics can be treated
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2) CFD simulations can be executed in a short period of  7) Ability to study systems under hazardous conditions at
time and beyond their normal performance limits (e.g. safety
3) Practically unlimited level of detail of results. studies and accident scenarios)
4) Computational simulations are relatively inexpensive 8) Improved design ability
5) Substantial reduction of lead times and costs of new  9) Visualizing and enhanced understanding of designs
designs. when compared to testing
6) Ability to study systems where controlled experiments ~ 10) Time evolution of flow can be obtained
are difficult or impossible to perform (e.g. very large 11) No restriction to linearity
systems)
VIIl. LITERATURE REVIEW ON PRESSURE DIE CASTING
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P. Sharifi et al.
(2016)

Teng Liu et al.
(2016)

a Heating device Punch Cavity die

Al

Tensile sample

0.5 pm diameter
slurries of 1um,

it was observed that the grain
size of skin region strongly
depends on above three
factors whereas the grain size
of core region  shows
dependence on the interfacial
heat transfer coefficient and
thickness of the samples. The
grain size distribution from
surface to center was
estimated from the
relationship between grain
size and the predicted cooling
rate

M. Dhanashekar
and V. S. Senthil
Kumar (2014)

The formation of inherent
defects and thickening of
intermetallic compound
promotes cracks propagation
and weakens the bonding
strength,  hinders  current

T=973-1073 K. flowing through and weakens
the electrical property. The
bimetal made at pouring
temperature of 700 °C gives
the best mechanical and
electrical properties.

1) The optimum pressure
used in the squeeze
casting of Aluminium
alloys and composites,
which gives a better
microstructural
refinement and increase
in the mechanical

P= 100MPa properties, is 100 MPa.

2) The selection of the
reinforcement  particle
size also influences the
strength of the material in
the  squeeze  casting
process. The smaller the
grain size the better the
improvement in  the
properties.
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Manjunath Patel
10 GC

all models were capable to
make good prediction with an

average of 5 percentage

Squeeze pressure, | deviation. Levenberg-
(Sp) MPa 0.1 Marquardt algorithm
Pressure duration, | outperforms in terms of
(Dp) S 10 prediction compared to other

models in the present work.
The reason might be due to the
nature of error surfac

Pu-yun DONG et al. (2013) [11] -The research have been
accomplished in this paper is A356-based metallic matrix
composites with 10% SiC debris of 10 um had been
fabricated with the aid of stir casting and direct squeeze
casting method below implemented pressures of 0.1 (gravity),
25, 50 and seventy five MPa. The microstructures and
mechanical properties of the as-forged and T6 heat-dealt with
castings have been investigated. The outcomes display that as
the implemented pressures boom, the casting defects as
particle-porosity clusters reduce and the incorporation
between the debris and matrix can be improved. The tensile
power, hardness, and coefficients of thermal enlargement
(CTE) increase with the growth of the pressures. Compared
with the as-solid composite castings, the tensile energy and
hardness of the warmth-handled casting are progressed while
CTEs have a tendency to lower in T6-treated situation. For
the gravity forged composites, there are some particle-
porosity clusters at the fracture floor, and the clusters are
rarely detected on the fracture surface of the samples
solidified on the outside pressures. Different fracture
behaviors are observed among the composites solidified at
the gravity and imposed pressures.

R. Ahmad et al. (2012)[12]- Design sensitivity
evaluation and the software of Design Element Concept had
been explored. Exploration has targeted on expressed
sensitivity with recognize to fabric assets and shape of the
coolant channel. The Design Element Concept has been
carried out to the die domain, for the reason that design
factors may be considered as a direct mapping of the blocks
that make up a die. Analytical techniques along with Direct
Differentiation Method (DDM) and Adjoint Variable Method
(AVM) were employed in calculating the design detail
sensitivities. All the calculated design detail sensitivities had
been demonstrated with the Finite Difference Method and the
results showed near agreement. From the layout element
sensitivities distribution inside the die, the results display that
convergence may be determined as more design factors are
hired.

Zhizhong Sun et al. (2011) [13] In this paintings, a
unique wall-thickness 5-step (with thicknesses as 3, 5, 8, 12,
20mm) casting mould become designed, and squeeze casting
of magnesium alloy AM60 became accomplished beneath an
carried out stress 30, 60 and 90MPa in a hydraulic press. The
casting—die interfacial heat transfer coefficients (IHTC)
within the five-step casting were determined based on

thermal histories in the course of the die and within the
casting which have been recorded by using best kind-K
thermocouples. With measured temperatures, warmness flux
and IHTCs were evaluated the use of the polynomial curve
fitting technique and numerical inverse method. For
numerical inverse technigue, a solution algorithm turned into
evolved based on the feature specification approach to solve
the inverse warmness conduction equations. The IHTCs
curves for 5 steps versus time had been displayed. As the
carried out pressures increased, the IHTC height cost of every
step changed into accelerated as a consequence. It can
determined that the peak IHTC value decreased because the
step became thinner. Furthermore, the ccuracy of those
curves turned into analyzed by way of the direct modeling
calculation. The results indicated that warmness flux and
IHTCs decided through the inverse technique had been
greater correctly than those from the extrapolated becoming
technique.

M.T. Abou El-khair et al. (2011) [14] executed a
ZA27 alloy based composites had been synthesized by using
stirring method, followed via squeeze casting. Stir casting
turned into hired effectively to incorporate 5 vol.% of various
reinforcement particulates, specifically, SiC, ZrO2 or C. The
porosity inside the composites become reduced by squeeze
stress. The presence of particlesand/or software of squeeze
stress in the course of solidification resulted in full-size
refinement inside the shape of the composites. The
microstructures, X-ray diffraction (XRD) and strength
dispersive X-ray evaluation (EDXA) effects indicated that no
sizeable reactions took place at the interface between the SiC
or C particles and ZA27 alloy. However, in case of ZrO2
reinforced ZA27, the ZrO2 reacted with Cu gift in the molten
ZA27 alloy, forming Cu5Zr. Thermal evaluation showed that
both and nucleation and growth temperatures of the
composites were lower than the ones of the ZA27 alloy. The
presence of particles inside the as-cast or squeezed
composites brought about not simplest an expanded age
hardening reaction, however additionally an boom in the peak
hardness of the composites. The values of coefficient of
thermal growth (CTE) of the composites have been notably
lower as compared to the ones of the ZA27 alloy. The tensile
homes of the composites reduced due to the addition of the
particles. Scanning electron microscope (SEM) photos of the
composites indicated that cracks particularly initiated at
particle—-matrix interface, propagated via the matrix and
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linked up with different cracks leading to failure of the
composites.

J.0. Aweda and M.B. Adeyemi (2009) [15] Heat
switch coefficients at some stage in squeeze cast of industrial
aluminium were decided, via the usage of the solidification
temperature versus time curves acquired for varying carried
out pressures all through squeeze casting system. The steel
mold/cast aluminium steel interface temperatures as opposed
to instances curve obtained through polynomial curves fitting
and extrapolation changed into in comparison with the
numerically acquired temperatures as opposed to times curve.
Interfacial heat switch coefficients have been decided
experimentally from measured values of heating and cooling
temperatures of steel mould and cast steel and as compared
with the numerically received values and located to be fairly
close in values. The values of the warmth switch coefficients
were determined to growth with growth in applied pressures
and to lower with fall of solidifying temperatures
corresponding to a few distinct solidification ranges
specifically, liquidus, liquidus—solidus and solidus stages.
Below temperatures of 500 °C, the effect of the growth in
warmth switch coefficients with applied stress software
becomes much less great and the drop in values of the heat
transfer coefficients with solidification temperatures at any
implemented pressures remains fairly steady. The peak
values of warmth switch coefficients received for as-forged
(no strain utility) and squeeze solid (strain software) of
aluminium are 2975.14 and 3351.08W/(m2 K), respectively.
Empirical equations, concerning the interfacial warmth
switch coefficients to the solid aluminium floor temperatures
and implemented pressures at three wonderful temperature
range periods, had been also derived and supplied.

G.R. Li et al. (2009) [16] The A356 alloy and
Zr(C03)2 components are used to fabricate the in situ Al3Zr,
Al203 debris bolstered A356 aluminum alloy matrix
composites by way of direct melt reaction technique. The
common particle sizes are in the range of one—2m. The
composite soften is forged through permanent mildew
(composite A) and squeeze casting (composite B). In
composite B the traditional casting defects are much less and
the grains are finer than those in composites A. The casting
procedure has little apparent impact on the granularity of
debris. The tensile strength and elongation of composite B is
345MPa and 15.07%, respectively, which are more suitable
by way of 1.6 and a couple of.15 times than the ones of
composite A. The abradability and corrosion resistance are
also stepped forward obviously. The better houses inclusive
of tensile, abradability and corrosion resistance of composite
B are attributed to the high density and finer grain of matrix
thru squeeze casting.

Roland W. Lewis etal. (2007) [17] research changed
into accomplished for A three-dimensional finite detail
version for the numerical simulation of metal displacement
and warmth switch inside the squeeze casting technique has
been advanced. In the model, a numerical approach, termed
as ‘Quasi-static ulerian’, is proposed, in which the dynamic
steel displacement process is divided right into a certain range
of sub-cycles. In every of the sub-cycles, the dieset
configuration is believed to be static and a hard and fast finite
element mesh is created, for this reason making the Eulerian
approach relevant to the answer of steel flow and heat switch.

Mesh-to-mesh statistics mapping is achieved for any adjacent
sub-cycles to make certain that the physical continuity of the
real steel displacement process is represented. A numerical
instance is supplied, which shows the software of the
prevailing model to geometrically complex 3-dimensional
squeeze casting troubles.

K.J. Laws et al. (2006) [18] investigation become
performed to determine A Repetitive low-strain die-casting
approach has been evolved for optimizing the processing
parameters for casting excessive qualityMg65Cu25Y10 bulk
metallic glass samples. The objective was to set up the best
aggregate of casting parameters for reducing the version in
nice from a minimum variety of casting experiments. It
became determined that rate temperature, injection strain and
injection velocity have been critical parameters for
controlling the duration, porosity and degree of crystallinity
in the as-cast samples. A processing map became generated
which confirmed that the top-quality aggregate of melt
temperature and casting strain for producing the very best
first-class casting have been 560-580 °C and 0.4-0.5 bar,
respectively.

ZW. Chen (2003) [19] investigated a Surface
regions of Al-11Si-2Cu-1Fe alloy castings produced with the
aid of excessive strain die casting (HPDC) had been tested
and 3 microstructural capabilities have been determined. In
places of direct melt impingement, there was now not a-Al
rich layer. In most surface locations, a porosity-free a-Al
wealthy layer turned into discovered. However, in floor
places of low impact of melt, a porosity-unfastened layer
being a combination of a-Al dendrites and high-quality
eutectic formed before the a-Al rich layer. Solidification
conditions of the surface areas had been then considered. This
turned into executed by way of inspecting the viable
outcomes of the processing capabilities (excessive filling
pace, excessive implemented stress, and thin gate) of HPDC
on heat switch at some stage in filling and next solidification.
This analysis cautioned that the a-Al wealthy layer was the
result of solidification at some point of the brief second of the
applied strain right now after die filling.

J.H. Lee et al. (2002) [20] executed a An oblique
squeeze casting manner carried out to a wrought 5083 Al
alloy (Al/four.7Mg/0.7Mn) was investigated experimentally
and numerically. A two-dimensional finite element computer
code for completely coupled warmness switch and
deformation analysis, ABAQUS, was used to simulate the
cooling curves acquired from the experiments. Thermal
contraction of the cloth throughout solidification creates an
air gap among the mould and the cooling cloth. The formation
of this air hole is defined using the calculated effects. The
experimental and anticipated outcomes are mentioned in
conjunction with the relationships between the cooling rate,
microstructure, die geometry and carried out strain. The
impact of carried out stress and cooling rate on the macro
segregation is also discussed.

C.A. Santos et al. (2001) [21] The gift paintings
makes a speciality of the determination of temporary
mildew—environment and steel-mold warmness transfer
coefficients throughout solidification. The method uses the
expedient of evaluating theoretical and experimental thermal
profiles and may be carried out both to pure metals and steel
alloys. A solidification model based totally at the finite
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difference method has been used to provide the theoretical
results. The experiments have been completed by means of
positioning the thermocouples in each steel and mildew. The
comparison among experimental and theoretical outcomes is
made with the aid of an automatic seek of the satisfactory
becoming amongst theoretical and experimental cooling
curves simultaneously in metal and in mildew. This has
permitted the assessment of the variation of heat transfer
coefficients along the solidification system in unsteady
kingdom unidirectional heat go with the flow of Al-Cu and
Sn—Pb alloys, in addition to the analysis of the results of the
fabric and the thickness of the mould and soften superheat.

IX. CONCLUSION

Reduction of turbulence within the cavity and runner. The use

of tapered runner can assist a non-stop acceleration of molten

steel all through mould filling.
Adjustment of plunger speed to permit molten steel
filling the sprue at low velocity and filling the hollow
space at excessive speed.

— Increased gate velocity, metallic pressure can assist the
reduction of porosity.

— Proper furnace operation and upkeep tactics can
decreased defects in pressure casting

— Inthis variety, there may be balance within the hydrogen
content material of molten metallic can assist decreased
most of defects like shrinkage and porosity

REFERENCES

[1] Feifan Wang, Qingxian Ma, Wen Meng, Zhigiang Han,
Experimental study on the heat transfer behavior and
contact pressure at the casting-mold interface in squeeze
casting of aluminum alloy, International Journal of Heat
and Mass Transfer 112 (2017) 1032-1043.

[2] M. Baghi, B. Niroumand, R. Emadi, Fabrication and
characterization of squeeze cast A413-CSF composites,
Journal of Alloys and Compounds 710 (2017) 29-36.

[3] R.Soundararajan, = A.Ramesh, S.  Sivasankaran,
M.Vignesh, Modeling and Analysis of Mechanical
Properties of Aluminium Alloy (A413) Reinforced with
Boron Carbide B4C) Processed Through Squeeze
Casting Process Using Avrtificial Neural Network Model
and Statistical Technique Proceedings 4 (2017) 2008—
2030.

[4] Wen-bo YU, Zi-hao YUAN, Zhi-peng GUO, Shou-mei
XIONG, Characterization of A390 aluminum alloy
produced at different slow shot speeds using vacuum
assisted high pressure die casting, Trans. Nonferrous
Met. Soc. China 27(2017) 2529-2538.

[5] Xuezhi Zhang, Li Fanga, Henry Hu, Xueyuan Nie and
Jimi Tjong, Interfacial heat transfer of squeeze casting of
wrought aluminum alloy 5083 with variation in wall
thicknesses, Advances in Materials and Processing
Technologies, 2017
https://doi.org/10.1080/2374068X.2017.1336352.

[6] Dongdong You, Xiang Wang, Xueyu Cheng, Xiaomo
Jiang, Friction modeling and analysis of injection
process in squeeze casting,
http://dx.doi.org/doi:10.1016/j.jmatprotec.2016.08.011.

[7]1 P. Sharifi, J. Jamali, K. Sadayappan, J.T. Wood, Grain
Size Distribution and Interfacial Heat Transfer
Coefficient during Solidification of Magnesium Alloys
Using High Pressure Die Casting Process,
http://dx.doi.org/doi: 10.1016/j.jmst.2016.09.004.

[8] Teng Liu, QudongWang, Yudong Sui, Qigui Wang,
Wenjiang Ding, An investigation into interface
formation and mechanical properties of aluminum-—
copper bimetal by squeeze casting, Materials and Design
89 (2016) 1137-1146.

[9] M. Dhanashekar, V. S. Senthil Kumar, Squeeze Casting
of Aluminium Metal Matrix Composites- An Overview,
Procedia Engineering 97 (2014) 412 — 420.

[10] Manjunath Patel G C, Robins Mathew, Prasad Krishna,
Mahesh B. Parappagoudar, Investigation of squeeze cast
process parameters effects on secondary dendrite arm
spacing using statistical regression and artificial neural
network models, Procedia Technology 14 (2014 ) 149 —
156.

[11]Pu-yun DONG, Hai-dong ZHAO, Fei-fan CHEN, Jun-
wen LI, Microstructures and  properties of
A356—10%SiC particle composite castings at different
solidification pressures, Trans. Nonferrous Met. Soc.
China 23(2013) 2222-2228.

[12]R. Ahmad, D.T. Gethin, R.W. Lewis, Design Element
Concept of squeeze casting process, Applied
Mathematical Modelling 36 (2012) 4760-4788.

[13] Zhizhong Suna, Henry Hu, Xiaoping Niu, Determination
of heat transfer coefficients by extrapolation and
numerical inverse methods in squeeze casting of
magnesium alloy AM60, Journal of Materials Processing
Technology 211 (2011) 1432-1440.

[14]M.T. Abou El-khair, A. Lotfy, A. Daoud, A.M. El-
Sheikh,  Microstructure, thermal behavior and
mechanical properties of squeeze cast SiC, ZrO2 or C
reinforced ZA27 composites, Materials Science and
Engineering A 528 (2011) 2353-2362.

[15]J.0. Aweda, M.B. Adeyemi, Experimental determination
of heat transfer coefficients during squeeze casting of
aluminium, journal of materials processing technology
209 (2009) 1477-1483.

[16]G.R. Li, Y.T. Zhao*, H.M.Wang, G. Chen, Q.X. Dali,
X.N. Cheng, Fabrication and properties of in situ
(AI3Zr+Al203)p/A356 composites cast by permanent
mould and squeeze casting, Journal of Alloys and
Compounds 471 (2009) 530-535.

[17]Roland W. Lewis, Z.Q. Han, David T. Gethin, Three-
dimensional finite element model for metal displacement
and heat transfer in squeeze casting processes, C. R.
Mecanique 335 (2007) 287-294.

[18]K.J. Laws, B. Gun, M. Ferry, Effect of die-casting
parameters on the production of high quality bulk
metallic glass samples, Materials Science and
Engineering A 425 (2006) 114-120.

[19] Z.W. Chen, Skin solidification during high pressure die
casting of Al-11Si-2Cu-1Fe alloy, Materials Science and
Engineering A348 (2003) 145/153.

[20]J.H. Lee, H.S. Kim, C.W. Won, B. CantorEffect of the
gap distance on the cooling behavior and the
microstructure of indirect squeeze cast and gravity die

All rights reserved by www.ijsrd.com| 2209



A Detailed Survey on Squeeze Die Casting to Analyse Its Enhancement in Different Molten Metal Casting Process - A Comprehensive Review

(IJSRD/Vol. 6/1ssue 03/2018/531)

cast 5083 wrought Al alloy, Materials Science and
Engineering A338 (2002) 182-190.

[21]C.A. Santos, J.M.V. Quaresma, A. Garcia,
Determination of transient interfacial heat transfer
coefficients in chill mold castings, Journal of Alloys and
Compounds 319 (2001) 174-186.

[22] M. T. Abou El-khair, Microstructure characterization and
tensile properties of squeeze-cast AlSiMg alloys, Mater.
Lett. 59 (2005) 894-900.

[23]Z.P. Guo, S.M. Xiong, B.C. Liu, M. Li, Determination of
the heat transfer coefficient at metal—die interface of high
pressure die casting process of AM50 allay, Int. J. Heat
Mass Transf. 51 (2008) 6032-6038.

[24]1H. Hu, A. Yu, Numerical simulation of squeeze cast
magnesium alloy AZ91D, Modell. Simul. Mater. Sci.
Eng. 10 (2002) 1-11.

[25] X.P. Niu, B.H. Hu, I. Pinwill, Vacuum assisted high
pressure die casting of aluminum alloys, J. Mater.
Process. Technol. 105 (1-2) (2000) 119.

[26]J.H. Lee, H.S. Kim, S.1. Hong, Effect of die geometry on
the microstructure of indirect squeeze cast and gravity
die cast 5083 wrought Al alloy and numerical analysis of
the cooling behavior, J. Mater. Process. Technol. 96 (1-
3) (1999) 188-197.

[27]1Z.Q. Han, H.W. Pan, Y.D. Li, Study on pressurized
solidification behavior and microstructure characteristic
of squeeze casting magnesium alloy AZ91D, Metall.
Mater. Trans. B 46 (2015) 328-336.

[28] X.R. Huang, Z.Q. Han, B.C. Liu, Study on the effect of
pressure on the equilibrium and stability of the solid-
liquid interface in solidification of binary alloys, Sci.
China — Technol. Sci. 54 (2011) 479-483.

[29] Z.Q. Han, X.R. Huang, A. Luo, A quantitative model for
describing crystal nucleation in pressurized solidification
during squeeze casting, Scripta Mater. 66 (2012) 215—
218.

[30] T.M. Yue, G.A. Chadwick, Squeeze casting of light
alloys and their composites, J. Mater. Process. Technol.
58 (1996) 302-307.

[31]K. Ho, R.D. Pehlke, Metal-mold interfacial heat transfer,
Metall. Mater. Trans. 16B (1985) 585-594.

[32] M.A. Taha, N.A. ElI-Mahallawy, A.M. Assar, Effect of
melt superheat and chill material on interfacial heat-
transfer coefficient in end-chill Al and Al-Cu alloy
castings, J. Mater. Sci. 27 (1992) 3467-3473.

[33]M. Krishnan, D.G.R. Sharma, Determination of heat
transfer coefficient between casting and chill in
unidirectional heat flow, AFS Trans. 102 (1995) 769-
T774.

[34] C.A. Muojekwu, 1.V. Samarasekera, J.K. Brimacombe,
Heat transfer and microstructure during the early stages
of metal solidification, Metall. Mater. Trans. 26B (1995)
361-382.

[35]M. Trovant, S. Argyropoulos, Finding boundary
conditions: a coupling strategy for the modeling of metal
casting processes: Part . Experimental study and
correlation development, Metall. Mater. Trans. B 31B
(2000) 75-86.

[36]M. Trovant, S. Argyropoulos, Finding boundary
conditions: a coupling strategy for the modeling of metal

casting processes: Part 1. Numerical study and analysis,
Metall. Mater. Trans. B 31B (2000) 87-96.

[37]R.D. Pehlke, Computer simulation of solidification
processes-the evolution of a technology, Metall. Mater.
Trans. B 33B (2002) 519-541.

[38]B. Coates, S.A. Argyropoulos, The effects of surface
roughness and metal temperature on the heat-transfer
coefficient at the metal mold interface, Metall. Mater.
Trans. B 38B (2007) 243-255.

[39] G. Dour, M. Dargusch, C. Davidson, Recommendations
and guidelines for the performance of accurate heat
transfer measurements in rapid forming processes, Int. J.
Heat Mass Transf. 49 (2006) 1773-1789.

[40] G. Dour, M. Dargusch, C. Davidson, Development of a
non-intrusive heat transfer coefficient gauge and its
application to high pressure die casting: effect of the
process parameters, J. Mater. Process. Technol. 169
(2005) 223-233.

[41]Hamasaiid, G. Dour, M.S. Dargusch, Heat-transfer
coefficient and in-cavity pressure at the casting-die
interface during high-pressure die casting of the
magnesium alloy AZ91D, Metall. Mater. Trans. 39A
(2008) 853-864.

[42]Z.P. Guo, S.M. Xiong, B.C. Liu, M. Li, Effect of process
parameters, casting thickness, and alloys on the
interfacial heat transfer coefficient in the high pressure
die casting process, Metall. Mater. Trans. A 39A (2008)
2896-2905.

[43]Y.Y. Cao, Z.P. Guo, S.M. Xiong, Determination of the
metal/die interfacial heat transfer coefficient of high
pressure die cast B390 alloy, in: IOP Conference Series:
Materials Science and Engineering, 2012.

[44]1.S. Cho, C.P. Hong, Evaluation of heat-transfer
coefficients at the casting/die interface in squeeze
casting, Int. J. Cast Metals Res 9(4) (1996).

[45]J. Tang, Z.Q. Han, F.F. Wang, J. Sun, S.X. Xu, A
coupled thermo-mechanical simulation on squeeze
casting solidification process of three-dimensional
geometrically complex components, Adv. Sci. Eng. Cast.
Solidif. (2015) 113-120.

[46]J.0. Aweda, M.B. Adeyemi, Determination of
temperature distribution in squeeze cast aluminum using
the semi-empirical equations method, J. Mater. Process.
Technol. 209 (17) (2009) 5751-57509.

[47]1J.0. Aweda, M.B. Adeyemi, Experimental determination
of heat transfer coefficients during squeeze casting of
aluminum, J. Mater. Process. Technol. 209 (3) (2009)
1477-1483.

[48] Fardi llkhchy, M. Jabbari, P. Davam, Effect of pressure
on heat transfer coefficient at the metal/mold interface of
A356 aluminum alloy, Int. Commun. Heat Mass Transfer
39 (5) (2012) 705-712.

[49]Z. Sun, H. Hu, X. Niu, Determination of heat transfer
coefficients by extrapolation and numerical inverse
methods in squeeze casting of magnesium alloy AMG60,
J. Mater. Process. Technol. 211 (8) (2011) 1432-1440.

[50] Z. Sun, H. Hu, X. Niu, Experimental study and numerical
verification of heat transfer in squeeze casting of
aluminum alloy A443, Metall. Mater. Trans. B 43B
(2012) 1676-1683.

All rights reserved by www.ijsrd.com| 2210



A Detailed Survey on Squeeze Die Casting to Analyse Its Enhancement in Different Molten Metal Casting Process - A Comprehensive Review
(IJSRD/Vol. 6/Issue 03/2018/531)

[51]R.W. Lewis, E.W. Postek, Z.Q. Han, A finite element
model of the squeeze casting process, Int. J. Numer.
Methods Heat Fluid Flow 16 (2006) 539-572.

[52]R.W. Lewis, Z.Q. Han, D.T. Gethin, Three-dimensional
finite element model for metal displacement and heat
transfer in squeeze casting processes, C.R. Mec. 335
(2007) 287-294.

[63]Z.Q. Han, W. Zhu, B.C. Liu, Thermomechanical
modeling of solidification process of squeeze casting I.
Mathematic model and solution methodology, Acta
Metall. Sin. 45 (2009) 356-362.

[54]W. Zhu, Z.Q. Han, B.C. Liu, Thermomechanical
modeling of solidification process of squeeze casting I1.
Numerical simulation and experimental validation, Acta
Metall. Sin. 45 (2009) 353-368.

[55]J.V. Beck, Non-linear estimation applied to the nonlinear
inverse heat conduction problem, Int. J. Heat Mass
Transf. 13 (1970) 703-716.

[56]J.V. Beck, B. Blackwell, A. Haji-Sheikh, Comparison of
some inverse heat conduction methods using
experimental data, Int. J. Heat Mass Transf. 39 (1996)
3649-3657.

[57]J.V. Beck, Transient sensitivity coefficient for thermal
contact conductance, Int. J. Heat Mass Transf. 10 (1967)
1615-1619.

All rights reserved by www.ijsrd.com| 2211



