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Abstract
Friction welding is known for its welding manner in which

the heat required for welding is gotten by rubbing between
the quit to quit sections to be joined. One of the parts to be
joined is grew to become at a excessive speed around 3000
rpm and the alternative part is pivotally coated up with the
second one and pressed tightly against it. Due to high
friction among the 2 parts, the temperature on the interface
increases. At that factor the whilst the rotation of the
element is stopped abruptly and it cause increase in
pressure at the fixed element with the goal that the joining
happens.
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1. Introduction

This method utilizes a non-consumable rotating
tool to make frictional heat and distortion on the
welding position, accordingly upsetting the
development of a joint, while the cloth is within
the strong state. The principle advantages of
FSW are that we are able to be part of even those
alloyss that don't be part of via traditional
welding process (e.g., 5Xxx and 6xxx series
aluminium alloys). Moreover FSW welded joints
are viewed as the absence of filler cloth or since
it requires no filler. Likewise the hydrogen harm
that happens in the course of welding of steel and
other iron combinations must be Saved away
from via diminishing the hydrogen substance of
the FSW welded joints.

2. Principle of Friction Stir Welding

Generally, friction welding is carried out by way
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of transferring one element with respect to the
following along a normal interface, even as
making use of a compressive pressure over the
joint. The contact warming produced on the
interface softens the two parts, and when they
progress closer to becoming plasticised the
interface fabric is expelled out of the edges of the
joint with the purpose that spotless material from
each segment is left alongside the first interface.
The relative motion is then stopped, and a final
compressive pressure might be related before
the joint is accredited to chill. In friction welding
no molten fabric is created and the specified weld

being shaped inside the solid state.
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Fig. 1 Schematic of principle of Friction stir weld

Friction welding process comprises in bringing
into touch components to be welded whilst one
of the two is static and the opposite is turned
quickly on its axis. As the soon as the heat
generated by way of weakening at the interface
is adequate for solid state welding without
dissolving, the rotation is stopped and the
components are constrained together under strain
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turning in nearby production which finishes up
the close becoming a member of and moreover
ousts on the joint all surface infection and a part
of the upset material known as flash.
2.1 Friction Stir welding phases

I. In the strong friction stage warmth is
produced because of rubbing between two
surfaces. This makes the polymer cloth warmth
up until the point that the liquefying factor is
come to. The heat created is subject to applied
tangential speed and pressure.

2. In the second a skinny

stage liquid

polymer is shaped which develops as
aftereffect of progressing warmness age. In
this stage warmness is produced with the aid of
viscosity heating contribution are massive. At
first just a skinny liquid layer exists and thus the
thickness

commitment are substantial. As the thickness of

shear = charge and warming
molten layer increases, the diploma of viscous
heating decreases.
3. There after (starting of 0.33 stage) the
melting fee equals even with the outward stream
rate (enduring state). As soon as the stage has
been finished; the thickness of liquid layer is
consistent. The steady state is stored up till the
factor that a specific soften down profundity has
been come to, and soon thereafter the rotation is
stopped.

4. Now (stage four) the polymer soften cools and

solidification begins, while movie drainage still

happens since the welding pressure remain,

after every one of the materials has set,

drainage stops and be part of is fashioned
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3. Types of Friction Welding

3.1 Linear friction welding (so named because the
relative motion is linear over the interface, instead
of revolving), is now used to sign up for sharp
edges on to plates in the aero engine industry.
Lower cost linear friction welding machines are
presently being created for car applications, as an
instance, the manufacture of brake discs, wheel

rims and motor parts.
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Fig.2 Linear friction welding

3.2 Spin Welding

This is particularly used for welding polymers. It
includes 4 stages such as:

(i) Dry friction stage

(i)  Transition stage

(iii)  Steady state stage

(iv)  Cool down phase.

In the solid friction stage, frictional heat is
generated because of the interplay between the
work pieces between the two surfaces. This
stimulates the polymer material to get heated up till
attained. The era of

the melting factor 1is

warmth depends on the applied tangential

velocity and the pressure .
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Fig. 3 Spin welding

3.3 Rotary Friction Welding

Rotary friction welding, in which one element is

rotated against the opposite, is the most usually

utilized of the processes, and numerous
carbon steel car axles and sub-axles are
assembled alongside this way. The process is
additionally used to fabricate suspension bars,
guiding segments, equip box forks and power
shafts, and also motor valves, in which the
potential to join unique materials implies that
the valve stem and head can be made of
materials suited to their diverse obligation cycles

in service.

Fig. 4 Rotary friction welding

3.4 Inertia Friction Welding

Inertia friction welding is a sort of friction
welding wherein the energy required to make the
weld is supplied fundamentally by the rotational

kinetic energy of the welding device.

In inertia welding, one of the paintings pieces is
associated with a flywheel and the other is
managed from rotating. The flywheel is improved
to a predetermined rotational speed, setting away
the required strength. The force motor is
disengaged and the paintings pieces are constrained
together through the friction welding force. This
causes the faying surfaces to rub collectively
beneath strain. The kinetic strength stored within
the rotating flywheel is disseminated as heat via
friction at the weld interface as the flywheel speed
decreases. An increase in friction welding force
(manufacture constrain) might be applied earlier
than rotation stops. The forge force is maintained

for a predetermined time after rotation ceases

4. Fabrication of copper plate with PCM

Copper plate panel is made by the tube and plate. In
this panel there is two sets of the tube (concentric
type tube) are making outer tube is made by iron
and inner tube is made of polymer. this two tube is
arranged as proper gap between iron and polymer
tube has the PCM material is properly filled in iron
tube and make sure the perfect sealing , this sealing
is helping preventing the leakage and loss the PCM

from the tube.

Fig. 5 Inertia friction welding
5. Major Advantages of Friction Stir Welding
Friction welding is cost effective, it permits

joining together one-of-a-kind materials, one
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among which can be inexpensive and its first- cleaning, no want of consumable or filler fabric like
class control cost is minimal with a assure of wires, rugs or any other gases subsequently there is
high first-class material saving and circuitously cost the saving.
welds. Moreover, the weld cycle is extremely This process is environmental friendly as there is
short, so that productiveness is very high. no escape of fumes, noise, ultraviolet light and so
Friction welding process is suitable for mass on.

manufacturing. Conclusions

The friction welding process is suitable for The subsequent conclusions are finished through
non-homogeneous joints concerning materials the analysis

having quite one-of-a-kind chemical, mechanical 1. It can consequently be concluded that use of
and thermal properties. The process is suitable square tool profiles yield better results than that of
for automation and adoptable for robot use. the square tool and spherical with thread tool
Other benefit as follow profiles.

(@) Mechanical Advantages: Friction stir 2. The tensile strength increases with increase
welding gives various mechanical advantages within the spindle speed. The gold standard value of
over the conventional welding approach. As it is process parameters such as spindle speed, feed fee
a solid state welding, there is no metallurgical and tool profile are observed

exchange inside the material which avoids the 3. It can therefore be concluded that use of square
distortion and weaknesses caused by way of device profiles yield better results than that of the
metallurgical response  at some stage in spherical device and spherical with thread device
traditional welding technique. Also, as there is profiles.

no fusion, it gives higher dimensional stability 4. The hardness increases with increase inside the
and repeatability. Further, no loss of cloth and tool feed price. The finest fee of process
no want to use filler material. It gives quality parameters such as spindle speed, feed charge
microstructure ~ without  cracking.  These References
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