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Abstract:
This paper extensively reviews about the process parameters of gravity die casting and high pressure die
casting, in order to reduce the casting defects by following the guidelines. Parts produced by casting has
various  processes  like  Pre  casting  Processes,  pattern  making,  core  making,  moulding  and  mould
assembly making, Casting Processes parameters, furnace charging, melting, holding and pouring, and
Post  casting  Processes,  shakeout,  inspection  and  dispatch,  etc.  Determining  the  optimal  process
parameter  setting  will  significantly  improve  the  mould  yield,  output  ratio  of  metal,  shorten
manufacturing period, save energy and resource, reduce pollution, and improve the competitiveness of
enterprises. This paper also represents the root causes of die casting defects occurring in components.
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1. Introduction:
The  die  casting  process  involves  the  use  of  a
furnace, metal, die casting machine, and die. The
metal,  typically  a  non-ferrous  alloy  such  as
aluminium or  zinc,  is  melted  in  the  furnace and
then  injected  into  the  dies  in  the  die  casting
machine. There are two main types of die casting
machines - hot chamber machines (used for alloys
with low melting temperatures, such as zinc) and
cold chamber machines (used for alloys with high
melting  temperatures,  such  as  aluminium).  Hot
Chamber  Die  Casting  is  the  process  where  the
injection  system is  immersed  in  pool  of  molten
metal hence the name. The furnace is attached to
the  machine  via  a  feeding  system  called  a
gooseneck.  Cold  Chamber  Die  Casting  is  the
process  of  using  a  ladle  to  transport  the  molten
metal from the holding furnace into the unheated
shot chamber or injection cylinder. This metal  is
then shot into the die by using a hydraulic piston.
However,  this  process  is  primarily  used  for
manufacturing aluminium

parts as molten aluminium alloys have a tendency
to  attack.  Mostly  casting  defects  are  concerned
with process parameters. Hence one has to control
the process parameter to achieve zero defect parts.
For controlling process parameter one must  have
knowledge  about  effect  of  process  parameter  on
casting and their influence on defect [1].The metal
flow  in  the  die  castings  is  influenced  by  the
pouring  temperature,  die  temperature,  and  the
thermal  conductivity  of  alloy  [2].  Pressure  Die
Casting  Process  (PDC)  is  a  complex  industrial
system. In a typical die casting machine the molten
metal is poured in the shot sleeve through a ladle
after  the  die  is  closed.  A movement  of  plunger
(piston) forces the metal through the die resulting
in that the moveable part coincides with the fixed
part.  Some  die  casting  machines  allow  for  this
plunger movement to be completed in four stages.
However, typically it  is done in two stages only.
The  plunger  starts  initially  with  a  low  velocity,
then  the  velocity  increases  during  the  piston’s
motion  at  a  change  over  position,  the  length  of
travel of the piston in the low velocity up to the
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change over point is known as first phase length
and the injection pressure is decreases at the end
when nearly all the liquid metal is injected into the
die  and  solidifies..  During  this  process  taking
place inside the shot sleeve the flow of the metal
inside the shot sleeve before plunger should be in
laminar  if  these  speeds,  first  phase  length,  and
injection pressure are not set properly the flow of
metal  will  disturbed and convert  into turbulence
and  there  will  be  possibility  of  formation  of
porosity  during  process  [3].  Mg  has  the  strong
tendency  to  react  with  other  elements  to  form
inclusions  and  intermetallic  particles.  These
inclusions  and  intermetallics  can  reduce  the
fluidity of alloys and adversely affect the overall
mechanical properties [4].

2. Process Parameters:
Gravity die casting process parameters which
are  critical  and  can  affect  the  process
considerably are

2.1. Pouring temperature:

Pouring temperature generally varies from 650
to  800  degree  Celsius.  When  we  pour
aluminium alloy then its fluidity is completely
dependent upon pouring temperature. Generally,
a  better  fluidity  in  higher  temperature  is
connected  with  the  decreasing  viscosity  and
surface  tension  of  molten  metal  with  the
increasing of pouring temperature, which leads
to the increasing filling speed. At the same time,
the  heat  capacity  of  molten  alloy  rises  with
increasing  temperature  of  the  pouring,  what
results  in  the  increase  of  filling  time.  On  the
other hand, the oxidation liability of magnesium
alloy  increases  with  the  pouring  temperature
rise, what increases the viscosity and decreases
the  filling  speed.  Therefore,  growth  rate  of
fluidity above 735 °C is lower than between 695
°C and 735 °C.  The pouring temperature  also
affects the microstructure formation at a greater
extent  and  which  in  turn  affects  the  final
structure and toughness of casting product [5].

2.2. Preheat temperature:

Preheating in the gravity die casting is done to
remove  the  possibility  of  formation  of
temperature gradients. If we increase the preheat
temperature from a particular range then it may
affect  the  die  coating  and  also  it  may  create
defects like rough surface finish and also if the
temperature  is  removed  considerably  then  this
may cause a particular chilling effect  which in
turn leads to less solidification of core and due
to  this  difference  in  solidification  rate  defects
like  solidification  shrinkage  may  occur.  A
significant  precondition  for  the  production  of
high  quality  castings  is  keeping  an  optimum
temperature of the respective parts of the mould
cavity surface [6].

2.3. Degasification time & material:

The gas used for degasification is mostly argon
and nitrogen which are inert gases. After melting
the  molten  metal  should  go  in  to  “degassing
process”. In this method, an inert gas like argon
or nitrogen is injected into the flow of molten
metal  through injection  nozzles.  The hydrogen
diffuses  into  the  bubbles.  The  gas  is  bubbled
through molten aluminium to remove absorbed
hydrogen.  The amount of hydrogen is  reduced
gradually.  This  bubbling  action  of  inert  gas
through spinning rotor helps oxide particles  to
float  to  the  surface.  It  also  creates  a  large
number of small bubbles of gas that are mixed
with the liquid alloy [7].

2.4. Die coat thickness and material:

Die coat  in  the gravity die casting in order to
obtain smooth surface finish and to avoid direct
exposure of mould to the molten metal in order
to avoid direct chilling effect. The material used
for die coating is generally calcium carbide and
silicon mixture and graphite [8].

High pressure die casting process parameters
which are critical and can affect the process
considerably are
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2.5. Velocity of plunger:

In a typical die casting process the molten metal is
poured  in  the  shot  sleeve  through  a  ladle.
Movement  of  plunger  (piston)  forces  the  metal
inside the die resulting in that the moveable part
coincides with the fixed part. Typically it is done
in two stages. The plunger moves initially with a
low velocity, then the velocity increases during the
piston’s  motion  at  a  change  over  position.  The
length  which  was  travelled  by  the  plunger  upto
change over point is known as first phase length
and the injection pressure is decreases at the end
when nearly all the liquid metal is injected into the
die and solidifies. During this process, the flow of
the  metal  inside  the  shot  sleeve  should  be  in
laminar.  If  the  velocity,  first  phase  length,  and
injection pressure are not set properly the flow of
metal  becomes  turbulence.  Thus  increases  the
possibility of formation of porosity during process
[9].

2.6. Pressure impacts:

The impact  pressure  peak  is  the  cause  of  many
problems in the high-pressure die casting process.
It is also responsible for excessive stresses on both
the machine and die, shortening the life of each.
The high cavity pressure at impact is the primary
cause of flash. If the fast shot velocity is reduced
by  50%,  then  the  impact  peak  pressure  should
decrease to 25% of its former value.

2.7. Air Vent:

Inappropriate  air  vent  design  always  produce
porosities  in  both  thin  and  complex  shape  of
pressure  die  casting  (PDC) products.  The thin
and  complex  shape  of  products  had  more
occasions to meet porosities on its surface [10].
The  causes  of  porosity  might  be  formed  by
unsuitable  gate,  runner,  overflow  and  vents
design [11, 12]. Reduction of porosities in parts
could  start  with  an  original  design  of  runner
geometry  [13].  Chill  block  installation  is  the
additional  air- or gas-vent  for  permanent  PDC
moulds after usage and porosity detecting [14].
The efficiently exhausting residual air from the
inside to the outside of mould cavity is mean by
chill vent features. Unfortunately, there are

destitute  technique  papers  to  use  chill  blocks
then the mould maker has to use experience for
the chill block selection.

Figure1. Porosity in (a) A-Circle, (b) B-Circle, 
(c) C-Circle on an improved PDC part.

Conclusion:
In this research work different die casting process
parameter  has  been  study.  These  will  help  to
quality control department of casting industries for
analysis of casting defect. Rejections of the casting
on  the  basis  of  the  casting  defect  should  be
minimized by the usage of proper parameter.
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