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Abstract - Centrifugal casting is the process in which
centrifugal force is used for casting It's also known as
rotocasting in which casting is carried by pouring molten
essence into a spinning earth, which is preheated to certain
temperature. The grain structure of the casting governs its
mechanical performance and decides the felicity for any
specific end- wuse. therefore, different processing
factors impact the characteristics of centrifugal casting.
The quality of corridor attained during centrifugal casting
process is explosively effected by process parameters like
pouring temperature, rotational speed of the mould, pre
toast temperature of the mould, pouring rate of molten
essence and selection of proper material to be cast.
Centrifugal casting machine is used to mould castiron pipes
which are of great demand in the request. These pipes are
used in great extent in colorful requirements of our diurnal
life like water force pipes, sewage pipes etc The study
provides information regarding processing factors of
centrifugal casting as well as colorful fields operation of
centrifugal casting.

Key Words: Centrifugal casting, grain structure,
processing factor, application among various field.

1. Introduction

Centrifugal casting is one of the Revolutionary ways of the
artificial process developed in 1807. Centrifugal casting is
used where we bear strength, responsibility, and material
soundness in the end product. Unlike high cost and variable
strength with forging; ultramodern centrifugal casting
provides high- quality end products with strength, high
viscosity, good performance, and indeed coarse structure at
a much lower cost.

In centrifugal casting molten substance is introduced into
the earth which is continuously rotated during the whole
casting process. The earth can itself be rotated horizontally
or vertically depending upon the design conditions.
Rain size refinement and distribution/ sequestration of the
Eliminations alternate phase/ rejected solute patches in the
matrix also frame important characteristics of castings
produced in rotating moulds. These charachtristics decide
specific end use of centrifugal casting. The grain structures,
mechanical property improvement, slanted distribution of
the alternate phase/ additionetc. can all be acclimated by
manipulating colorful mould factors and processing factors

associated with the product fashion. The quality of the final
centrifugal casting is substantially depending upon
numerous parameters similar as pouring temperature,
original temperature of the earth, rotating speed and size of
the earth, composition and type of the conflation, types and
shapes of patches and others. The castings produced have a
close grain structure, good detail, high viscosity and superior
mechanical parcels. There are two introductory types of
centrifugal casting machines; the vertical and the
perpendicular types. In centrifugal vertical casting machines,
the workpiece earth rotates about vertical axis, while in
perpendicular type rotates about a perpendicular axis,
where the molten substance forced against the earth wall by
using of centrifugal force generated by rotating the earth to
form the asked shape High morals of soundness of the
casting, performing from feeding under the influence of
centrifugal force, constitute star specific of centrifugal
casting system.

Multitudinous engineering operations similar as machine
piston, cylinder liner, comportments, backwoods, boscage
barrels, boscage disks, gears, tubes, and pipes bear specifc
parcels. The respectable performance of these factors, which
is not possible by conventional ( pure substance, blends) and
traditional conflation paraphernalia, can be achieved by
using functionally slanted paraphernalia( FGMs). The pottery
parcels included high wear and tear and gash and incision-
resistant, frictional resistance, fineness, and having high
melting temperature, and substance are ductile and enjoying
high mechanical strength.

Some of the special features of this process are it permits
contemporaneous patterning of multiple sides of a element
and allows control of density of part in a unrestricted mould
without ruse of air bubbles, used to produce newer advanced
paraphernalia like substance matrix conflation corroborated
with ceramic patches, bulk metallic specs, and functionally
graded materials. Flow pattern of the melt has great
influence on microstructure ..e. Fluid flux geste
plays an important part especially during the stuffing, and
lifting of melt in the rotating mould. The parcels of the cast
tube depend on the melt flux pattern which in turn depends
on rotational speed of the mould.
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2. Literature review

Subhashree Mohapatra, Hrushikesh Sarangi [1]. To
enumerate the role played by each one factor is deciding
centrifugal cast Analyse the effect of processing factors and
its characteristic

Miguel A Barron [2] Through the CFD technique the
distribution of molten metal and air phase is a horizontal
centrifugal casting process studied based on results of
complete simulation.

Rupesh Kumar Verma Manoj Chocolate [3] This paper
delivers a review of the influence of material and process
variables on the characteristic of functionality graded
aluminium matrix composite.

Sagar kadam,Girish deshpande[4] A review on shaft
failure,shaft optimization and different material sing of the
shaft of different machine and automobiles industries.

Jyothi P.N,Jagath M.C. [5 ZA-8 Alloys is processed through
centrifugal casting processes at different rotational speed.

Saad Mahmood ali [6] Analysis of value of maximum tensile
strength,proof stresses and percentage elongation obtained
for hypoutectic AL-si alloy hollow cylindrical fabricated
work pieces when using the centrifugal casting processes.

Saumil H. Desai and Saurin M. Sheth [7] This paper conclude
that proposed Designs are made according to the
requirement which will give an idea about the different
parts that will come into consideration during design and
selection.

Williams S. Ebhota, Akhil S. Karun,Freddie L. Inambao [8]

In this paper no significant influence was observed on
casting properties with centrifugal pressure.

3.Processing factors in
production

centrifugal casting

3.1 Rotational speed of the mould

The rotational stir of the mould[1}sets in essence inflow in
the mould during solidification. It decides the
charachteristics of centrifugal casting. The grain structures,
isolation/ distribution of theun-dissolved phases and the
suspended chargers in the melt, casting soundness and
conformation of any specific microstructure, are all told by
the essence inflow in the mould. therefore, it's judicious to
have a visual inflow characteristic assessment of the liquid
essence in a rotating mould. still, the opaque mould and the
opaque liquid essence produce walls in similar assessments.
noway-the-less, several investigators( 1) have studied the
inflow geste of a liquid in a rotating cylinder using different

fluids with different density, trying a cold- modeling of
centrifugal casting. A motorized simulation of the inflow field
described by the liquid essence in a rotating mould has been
carried out by these investigators. The cold modeling and
simulation results are seen to be in good agreement
explaining the real- life situation qualitatively, in terms of the
microstructure and isolation issues in the casting. Mukunda
etal. handed an explanation for the movement of the liquid
essence in a rotating mould right from the bulging to the
solidification stages. The density of the essence is the
smallest at bulging, the bulging temperature being the
loftiest in the entire process of the essence feed, essence-
inflow and essence- solidification. The liquid essence poured
into the mould spreads on the inner mould wall due to its
low density and the frictional drag of the inner wall. A thin
subcaste of the liquid essence is, therefore, formed on the
inside face of the mould wall. The rest of the liquid essence is
directed down from the centre of the mould. The
investigators report, at a critical/ optimum speed of
gyration, depending on the size of the mould and density and
volume of the liquid essence involved, all of the liquid
essence is picked- up by the rotating mould wall. It sticks
forcefully on the inside mould face and forms a specific
consistence of the essence which latterly solidifies forming
the mould tube of the given specific wall consistence. Rao
etal. opine, the critical speed is also a function of the
composition of the liquid essence. The below provides, under
specific conditions of mould size, density of the liquid
essence, volume of the essence needed for a specific
consistence of the product and composition of the essence
the speed of gyration of the mould must exceed the critical
speed. Below the critical speed all of the liquid essence isn't
picked up, shows insecurity and forms castings with a poor
irregular face. At pets above the critical speed hot gashes
may be formed on the casting face. It's claimed, centrifugal
castings formed with applicable consid erations pertaining
to the critical speed parade good mechanical parcels and
have alower wear and tear rate. The correct selection of the
speed of gyration forms an important criterion in the
product of centrifugal castings, the rotational speed of the
mould having a direct say on the inflow speed of the liquid
essence in the mould in both Ilongitudinal and
circumferential directions. Park et al. report, when the rpm
of the mould is increased from 1200 to 2500, the inflow
speed of the essence is nearly doubled. The situation is
worsened when the melt being longitudinally fed and the
melt being reflected from the mould wall in a vertical mould,
collide. Then a turbulent inflow pattern is generated. In this
event if the essence considered is a reactive essence like
Aluminium, the turbulent inflow is certain to enhance
oxidation of the essence and encourage the conformation of
porosity in the casting affecting its conciseness. Flow pattern
of the melt in the mould as told by the rotational speed of the
mould control the grain- structure of the casting and governs
its structure acquainted parcels. still, rpm of the mould isn't
the only contributing factor in this respect. Size of the mould,
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pouring temperature, speed of pouring, mould preheat
temperature, thermal grade that mandate the solidification
rate, the melt density dependant on the melt composition
,etc. also impact the inflow pattern of the melt in the
mould. On this count, the issue of developing any specific
structure in the centrifugal casting, is complicated. Also, any
attempt at assessing the donation of any of the factors
independent of the others towards this end, is futile.

3.2 Pouring temperature and pouring rate of hot metal

Pouring temperature,[1] pouring speed and the cast grain-
structure Rate of cooling and desired thermal gradient to
influence the solidification rate are dependent on the
pouring temperature and pouring rate of the hot metal.
Pouring temperature has a definite say on the solidification
pattern of the casting. A lower pouring temperature reduces
the solidification time and causes grain refinement. The
resultant grain structure consists of equiaxed grains.
However, a higher pouring temperature enhances the time of
solidification. Here, the nuclei are at temperature for a
longer time and the grain structure consists of columnar
grains. Mould filling can be satisfactory for a casting with
high surface area-volume ratio, when the pouring
temperB@ature is high. In this case heat is lost from the
casting at a higher rate. On the other hand, a heavy and
compact casting would need a lower pouring temperature
for satisfactory mould-filling. Slow pouring rate promotes
directional solidification. Also, it is advantageous as surface
tearing on the casting can be avoided with a slow pouring
rate under which the full centrifugal force is developed
gradually on the solidifying skin of the casting. However, an
optimal pouring rate has to be employed for the completion
of the process of casting before the liquid metal becomes
sluggish and mould filling suffers. The ability of temperature
of pouring for grain refinement is greater in centrifugal
casting as compared to castings produced in static moulds.
This is because of the vibrations and turbulence caused in
rotating moulds. In a turbulent, solidifying melt, the tips of
the dendrites get fragmented. These are carried to the
relatively hot central regions of the melt where many of the
fragmented tips disappear under the influence of the heat.
However, some of the fragmented tips may reach favorable
regions and are rendered stable resulting in crystal
multiplications, ultimately resulting in grain refinement.

3.3 Pre-heating and cooling of the mould

Control of the freezing pattern[1] of the mould housing the
melt, decides the size, shape and orientation of the grains
and the degree of true metallic continuity of the casting. The
nature of freezing of the casting can be varied by heating the
mould prior to metal pouring. Also, by selecting the mould
material with different thermal properties and employing
external cooling arrangements, the rate of dissipation of heat
from the mould to the ambience can be varied. Such

variations are bound to decide the casting characteristics in
terms of the cast structure developed and its soundness
including segregation/distribution of the reinforcement
phase in the centrifugal casting. Mould pre-heating and
characteristics of centrifugal casting produced The predicted
grain-structure of the solidified centrifugal casting, in
relation to the pre-heat temperature of the mould. This is
obtained adopting a classical cellular automation technique,
using Al-1.0 mass% Si alloy at a constant mould rotational
speed and pouring temperature at various mould
temperature. At constant melt temperature and mould
rotational speed, the secondary columnar grains become
broader and prominent when the mould preheat
temperature is increased. Also, under these conditions the
equiaxed grains become finer. However, when the mould is
heated to a relatively lower temperature, the rate of cooling
of the mould is increased, more nuclei are generated and the
viscosity of the melt is also increased restricting the
transport of nuclei in the melt. At the enhanced cooling rate,
extended extents of undercooling are induced and large
proportions of the generated nuclei, become stable. There is
mutual impingement of the large amount of nuclei
generated, with their neighboring counterparts during the
course of their growth with the concurrent growth
restrictions . As a consequence of the above, the grains are
not free to grow. The columnar grains becomes restricted
and grain refinement is encouraged. Here, the rate of
nucleation takes over the rate of growth.

4. Types of Centrifugal casting -

True centrifugal casting or generally known as normal
centrifugal casting is used to produce a symmetrical concave
structure with round holes. The crucial point of this process
is to produce a symmetrical concave structure without using
any cores. It's achieved by pure centrifugal force by

Top rollers
Sand mould
I

"- ,"—-T. Y
L ___2Y 'H' s

Finished
casting

Revolving table
Semi-centrifugal casting

Finished casting

The shape of the earth can be either indirect, square,
blockish or hexagonal; as long as they're symmetrical about
its perpendicular or vertical axis of gyration.

Centrifugal force acting on the molten essence introduced in
the system; force it towards the wall of the earth/ bones. The
casting of long corridor similar as pipes and liners are done
along the vertical axis while for others along the
perpendicular axis.
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To avoid molten essence to take the parabolic path along the
earth while hardening due to graveness; the earth is
subordinated to high speed gyration to produce centrifugal
force 100 times stronger than of graveness

Semi-centrifugal casting is analogous to true centrifugal
casting, but they've a slight difference. It's used in casting
particulars like bus, sheaves, blanks,etc. semi centrifugal
casting is carryout on a vertically mounted machine.
Rotating in a perpendicular or concentric axis, at a low
spinning speed. Speed range between 180 to 200 rpm.
Gateway is demanded to have a directional solidification. In
this type of centrifugal casting, further than one item can be
produced at a time. Due to the mounding of multiple figures
of earth.

Pouring basin
and Gate

Flasks Feeder

Casting
Holding
fixture

LI [N}
HETT

Revolving table
Semi centrifugal casting

Centrifuge casting is another type of casting system used in
casting unsymmetrical castings in groups. It's carryoutin a
group in order to produce an equal part in the whole casting.
The gyration axis of the earth does n’t coincide with each
other in centrifuge casting. It helps to induce pressure in the
earth as casting rotates at the center. Molten essence is feed
to earth depressions by centrifugal forces. Centrifuge casting
offers better quality, produces a large rate in lower time,
provident as the cost of cleaning and fettling is reduce.

TT— Drag
&:B__ e sy

-
Electric Motor

5. Steps involved in centrifugal casting

Mold Preparation- The walls of a spherical earth are first
carpeted with a refractory ceramic coating, which involves a
many way(operation, gyration, drying, and baking). formerly
set and secured, the earth is rotated about its axis at high
pets(300-3000 RPM), generally around 1000 RPM.

Pouring- Molten essence is poured directly into the rotating
earth, without the use of runners or a gating system. The
centrifugal force drives the material towards the earth walls
as the earth fills.

Cooling- With all of the molten essence in the earth, the
earth remains spinning as the essence cools. Cooling begins
snappily at the earth walls and proceeds inwards.

Casting junking- After the casting has cooled and solidified,
the gyration is stopped and the casting can be removed.

Finishing- While the centrifugal force drives the thick
essence to the earth walls, any lower thick contaminations or
bubbles flow to the inner face of the casting. As a result,
secondary processes similar as machining, grinding, or
beach- firing, are needed to clean and smooth the inner
periphery of the part.

6. Application

1.Aircraft manufacturing-propeller hubs,compressors,cast
rings,flanges,shaft sleeves and linears,aircraft loading
systems

2.Automobiles- cylindrical liners,piston ring,transmission
systems,bearing bushes,gear blank

3.petroleum processing plants-pump and valve
housings,furnace tubes,ethelyne coils,tube trees,elbow and
fitting, high pressure fluid pipes.

4.Power plants-steam turbine,bearing shells,turbine heat
exchangers.

5.electronics-switchgear components.
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7. PRODUCTION OF BIMETALLIC (INTERNALLY
CLAD) PIPE BY CENTRIFUGAL CASTING

TECHNIQUES

Fig. centrifugal casting

Horizontal centrifugal casting has been acclimated to the
produc- tion of internally- sheathe pipe which is chancing
adding use in oil painting and gas product. It's not, still, a
particularly new technology. sword cylinders lined with
bruise- resistant accoutrements and bearing backwoods
lined with antifriction accoutrements have been centricast
for numerous times and petrochemical reformer tubes in 35
Ni/ 25 Cr/ Nb amalgamation with an external 6 mm subcaste
of 50 Cr/ 50 Ni/ Nb amalgamation to repel energy ash
erosion were in use at least a decade agone
.In the last many times, still, operation of centricast clad pipe
with erosion- resistant clad layers has been developed,
particularly in oil painting and gas product and geothermal
processing and, with growing emphasis on subsea
completions, interest in clad pipeline for subsea manifoldsis
adding fleetly. One of the factors stimulating this interest is
the vacuity of clad fittings similar as bends produced by
induction bending and forged tees, at least in some
amalgamation combinations. Since faucets, weld neck flanges
and some sizes of tees can be readily internally sheathe by
ultramodern weld overlaying ways, all major factors for
completely clad pipeline systems for at least some of the
clad/ base essence combinations listed are available.
principally, centricast clad pipe is produced by casting the
external sword shell, putting a molten sediment into the
shell and also pouring the amalgamation subcaste through
the molten sediment. After any required heat treatment, the
clad tubes are also pull- bored internally to a definite ID.
Because the clad pipe is drag machined it does mean that the
accurate fit- up, vitally important for single side welding of
clad pipe, can be readily achieved. Centricast sheathe pipeis
typically available in the OD range 100- 400 mm; typical
lengths are 4m but this is dependent on periphery and
longer lengths have been produced at compasses 8" and
advanced. A snap of 6" OD API 5L- X645 pipeinter-nally
sheathe with 3 mm of Alloy 625. Single side welds in

internally- sheathe pipe can be made by adapting one of two
introductory y procedures

1) A root is set entirely of a clad subcaste, which is
welded by GTAW using a padding of matching orover-match-
ing erosion resistance. A GTAW buttressing blob may
beadded and the common also completed with SMAW using
amalgamation electrodes suitable for different welding. With
sheathe blends
similar as Alloy 625, C276, the weld essence would match
theclad subcaste. In other cases, overmatching
padding(e.g.625)would be used.

2) The weld medication and welding the root are the sameas
system. A buffer subcaste of low C iron is applied on topof
the root weld. The weld is also completed using C sword
consumables .A macrophotograph of weld procedure qualifi-
cation side bend test samples for a weld in the material
lillustrated, and using system 1 over. The weld
is made with GTAW welding with ER Ni CrMo 3 paddingline
with the remainder of the common completed by with E Ni
Cr Mo 3 electrodes. a selection of a clad tee manufactured
bycold forming centricast clad pipeline(X52 base- CF3M
cladlayer).

Small- periphery wrought clad pipe can be produced by
pilgering larger periphery centricast clad pipe. 1" OD shea
the tube ( X52 with Alloy 825 clad subcaste) has been made
by reducing 4" OD centricast feedstock

Conclusions

In this paper we have conclude that the centrifugal casting
processed parts includes wide of fields and the steps
involved in making hollow parts by using centrifugal casting
having greater strength which generallay having higher
dendity grain structures.also we try to reach different
processing factors involved in part making of centrifugal
castings.
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