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 Abstract 

 Solid state joining techniques such as friction welding are used. This procedure is based on the idea 
that metals can be welded together at high temperatures using friction between the metals to be 
fused. The mechanisms of friction welding (FRW) and friction stir welding (FRSW) are compared and 
contrasted in this short explanation of friction welding techniques (FSW). There is friction between 
the two specimens in FRW, but in FSW, a revolving tool is used to fuse the material. A review of 
current research reveals numerous advantages and disadvantages for each approach. Factors such 
as rotation speed, welding speed, axial force, tool geometry, and flaws are examined in the study of 
FSW joints. Welding FSW showed advantages when it came to adaptability, optimal process 
parameters, and a wide range of dissimilar metals and alloys that could be joined.  
 
Introduction 
The concept of employing frictional heat to 
weld and shape materials is not new. 
Frictional heat welding is a commercial 
procedure that has found numerous uses 
across the globe as technology has 
progressed. In the beginning, butt welding 
attempts were conducted using rudimentary 
devices with lathe-type machines and metal 
rods. In the end, these research are of limited 
practical significance and should only be 
considered preliminary technical testing. As 
far back as the early 1900s, friction welding 
was initially used.  
J.H. Bevington, a machinist at the time, was 
granted the first patent in the 15th century. 
Friction welding of metal pipes was invented 
by Bevington. Cutting tools in the metal 
processing industry were the first to benefit 
from friction welding. It was patented by W. 
Richter in England and Germany in 1924, 
while H.Klopstock patented the identical 
method in the USSR in 1929. (1924). H. 
Klopstock and A. R.Friction welding of 
cylindrical pieces was invented by Neelands 
and is now protected by a patent. Studies on 
plastic material welding were conducted in 
the 1940s in the United States and Germany, 
but the results were mixed. A. J. Chdikov, a 
Russian machinist, has completed scientific 

studies and proposed that this welding 
technology be used in the commercial setting. 
In 1956, he developed a method of welding 
two metal rods together, effectively 
completing the procedure. A variety of 
research have been conducted by Vill and his 
colleagues to better understand the process. 
Friction welding has been studied by 
American Machine and Foundry Corporation 
researchers Holland and Cheng [3]. As a side 
note, the Welding Institute in England was the 
first to conduct research on friction welding in 
1961. In 1962, the Caterpillar Tractor Co. in 
the United States created the inertia welding 
technology by altering the friction welding 
process. Caterpillar's inertia welding and 
Russia's friction welding have been 
categorized after this study.process. With 
these advances, 
applicationsoffrictionweldinghavefoundsevera
lapplications throughout the world. 
Frictionwelding isone of themostwidely 
usedweldingmethodsintheindustryafterelectr
onbeamweldingThisstudyaddresses friction 
welding, its 
significanceandtypes,weldingcapability,weldin
gparametersand theirapplications. 
FrictionWeldingMelt welding and pressure 
welding are the two most common kinds of 
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welding. It's a pressured welding technique 
known as friction welding. Mechanical energy 
generated by friction in the interface between 
the parts to be welded is utilised in the solid-
state process of friction welding. Only by 
effectively dispersing heat across the surfaces 
to be welded is it possible to use heat 
efficiently in the welding region. This "heating 
phase" continues as long as it takes to reach 
plastic forming temperature throughout the 
welding process. When welding steels, 
temperatures in the welding zone typically 
range from 900° C to 1300° C. Metal that's 
been heated upIncreased pressure after a 
heating phase helps to build up the interface. 
Thus, the welding zone is subjected to a 
thermal mechanical treatment, which results 
in a stable particle structure. Friction welding 
can be used to weld metals and alloys that 
cannot be fused using other welding 
processes. Untreated surfaces need to be 
welded to one another in order to achieve a 
welding connection. Friction eliminates 
contacting issues, making this a highly 
effective contact. On touched surfaces, the 
melting process does not generally take place 
faces.Eventhough,aThere may be a minor 
amount of melting, but the accumulation of 
the post-welding process obscures it. Friction 
weld process phases. One component is fixed 
in place, while the other is in motion. Axial 
pressure is exerted and pieces at the interface 
heat up when the rotational speed reaches a 
particular amount. As soon as rotation is 
halted, hot material begins to build up at the 
interface. Friction welding phases in the weld 
cycle. When it comes to the welding of pipes 
and circular rods, friction welding is the most 
common method used. The rotational 
movement that causes friction is the primary 
movement in this application. traditional 
methods of friction welding for joining 
particular sizes of rods and 
pipesInertiaFrictionWelding 
Athens National Technical University School of 
Naval Architecture and Marine Engineering 
Shipbuilding Technology, SNAME Greek 
Section Technical Meeting, 29 May 2014 
LaboratoryProfessorD.I. Pantelis 
In order to weld, the workpieces are held in 
place by a fixed unit and an adjustable chuck 

assemblyIn order to store the energy needed 
for welding, the revolving spindle is cranked 
up to a specific rotational speed. 
Flywheel operation begins after the spindle is 
detached from the drive source. Using a 
specified thrust load, the ram assembly forces 
the two workpieces together while 
simultaneously moving the non-rotating 
portionaxially.  
•Friction generates heat at the parts' 
interfaces, which in turn transfers kinetic 
energy stored in the revolving spindle and 
flywheel assembly into mechanical work for 
plasticized metals. Welding with linear 
vibrationOneworkpiece moves against the 
otherina linear direction 
•The friction force between the two 
partsgeneratesheatwhichplasticizestheirinterf
ace 
•A static load acting on the moving 
partpromotes flow of the plasticized 
material,hence generating the weld This 
method isfast and is usually applied on pieces 
withuniformsurfaceand sufficient width. 
Orbitalfriction welding 
As the two pieces of work rotate around their 
longitudinal axes in the same direction and at 
the same angular speed, there is friction 
between them. The two works' longitudinal 
axes are parallel, however they're slightly 
offset by a. 
Welding occurs before friction pressure is 
applied and after the components have 
stopped moving. Among other things, it is 
employed in the building and maintenance of 
various objects. Turbine blades, butt welding, 
and other non-circular components are a few 
examples of its application. 
Radialfrictionwelding 
The pipe ends are used to turn and squeeze a 
bevelled ring into a V-preparation. 
This ring is made from a suitable material with 
a sharper bevel than the pipes in order to 
enhance the flow of metal from the base of a 
repaired weld. Therefore, the pipe ends won't 
collapse or be penetrated by the disturbed 
metal formed during the welding process. 
Applications:1.Aerospace:, 
2.Hydraulic,3.Automotive, 
Advantages:To put it another way, friction 
welding is cost-effective since it allows the 
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fusing of different materials and its quality 
control costs are modest with the guarantee 
of excellent quality welds. Furthermore, the 
weld cycle is incredibly short, making 
productivity extremely appealing. It is possible 
to mass-produce friction welding. Non-
homogeneous junctions combining materials 
with varying chemical, mechanical, and 
thermal properties can be joined by friction 
welding. The procedure is amenable to 
automation and can be carried out by means 
of a robot. In addition, here are a few other 
benefits:-Weld heat affected zone (HAZ) has a 
finegrainhot-
workedstructure,notacaststructurefoundwith
conventionalwelding 
-Materialandmachiningcostsavings 
-100%Bond offull crosssection 
- Highproductionrates 
 -Automated recurrence 
The material is more durable and has better 
fatigue resistance than the parent material. 
-No additional fluxes or filler metals were 
used to link similar and dissimilar materials. 
Even long welds are not affected by 
distortion. -Excellent mechanical qualities as 
shown by fatigue, tensile, and bend tests-
there is no release of noxious fumes 
Porosity-free 
Splash is not a problem 
There's no need for a filler wire when welding. 
MONITORINGWELDQUALITY 
When it comes to cutting operations in the 
manufacturing process, the frequency range 
of 10kHz up to around 800kHz is the most 
commonly used. The frequency range for the 
friction stir welding process is between 100 
kHz and 300 kHz, according to our preliminary 
investigations. There were machine vibration 
noises at amplitudes below 45 dB in the AE 
data recorded on the butted plates before to 
the start of the procedure. A band pass filter 
was employed to remove mechanical noise 

from the signals collected in the range. during 
the FSW process, from 10 kHz to 400 kHz. 
Although both sensors (channel 1 and channel 
2) picked up the identical frequencies, their 
amplitudes were different. It was gathered 
during the welding process, amplified through 
a preamplifier with a 40dB gain, then sent 
through a 10kHz-400kHz band-pass filter for 
further processing.to filter-out the low 
frequency noise, 
andtransmittedtothesignalprocessor.TheAEvol
tageoutputwassampledbytheMISTRASdataacq
uisitionsystematarateof1megasamplespersec
ond(MSPS). 
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