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ABSTRACT

Spot welding machine requires a lot of power, occupies large
area and it is heavy to transport, restricted by height and does
not weld all angle. On present work, we have tried to
overcome the above problems by restructuring the design.
Newly designed apparatus was simpler, lighter, portable,
compact and flexible machine which will be able to weld at
any angle and can be easily operated by even a non-skilled
Labor with much ease and required accuracy. The first thing
is the fabrication of the portable spot-welding machine which
is divided into two phases, first is the formation of basic
circuit of machine which includes small transformer of 1.2
kVA with output voltage 0 to 2.2 volt with 2.5-gauge wire &
power switch and second is the formation of body and arm
mechanism of the machine. For creating this machine, we
used modelling software such as Autodesk Fusion 360 and
created a prototype based on its design. In this project we
made our own transformer according to requirements of
specifications for welding as a general transformer used in
electronic appliances was costly and as well a Bulky.

Key words : Welding, Spot-welding, Resistance Welding,
Welding machine.

1. INTRODUCTION

Resistance welding is one of the oldest of the electric welding
processes in use by industry today. The weld is made by a
combination of heat, pressure and time. As the name
resistance welding implies, it is the resistance of the material
to welded, to current flow that causes a localized heating in
the part. The pressure exerted by the tongs and electrode tips,
through which the current flows, holds the parts to be welded
in intimate contact before, during and after the welding
current time cycle. The required amount of time current flows
in the joints is determined by material thickness and types, the
amount of the current flowing and the cross-sectional are of
the welding tip contact surface. Resistance spot welding is
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accomplished when current is caused to flow through the
electrode tips and the separate pieces of mental to be joined.
The resistance of the base metal to electric current flow causes
localized heating in the joint and the weld is made. The
resistance spot weld nugget is unique because the actual weld
nugget is formed internally with relation to the surface of the
base metal.

1.1 Working Principle

The principle of the portable spot-welding machine is same as
the conventional spot-welding machine l.e. “When the low
voltage and the high ampere current is passed over the two
thin metal plates at the particularly concentrated spot, then
those two metals joined and form the welding”.

The literature review on “Experimental Investigation of
Resistance Spot Welding” in 2014. The main emphasis of this
review is to study the effect of different input parameter of
resistance spot welding on the weld quality. The experimental
studies have been conducted under varying welding current
and welding time, squeeze and hold time. In this investigation
the quality characteristic (tensile strength) has been
considered using Grey Relational Analysis Method. Optimal
parameters collection of the RSW operation was obtained via
grey relational analysis. Dariusz Ulbricht. al.,[6] carried out
“The analysis of spot-welding joints of steel sheets with closed
profile by ultrasonic method” in 2015. The article presents the
methodology and the results of non-destructive ultrasonic
testing of resistance spot welded joints of thin steel sheet with
closed profile. Non-destructive test results were verified on
the basis of welded joint area after destructive testing. The
obtained results were used to develop an assessment
technique for spot welded joints of closed profile with steel
sheet, which could be used in factories employing such joints.
Zhang X. et al [16] investigated the strength of multiple spot
weld joint. They also studied its automobile application i.e.
vehicle chassis having many spot welds. Analyses of these
structures are based on finite element study and experimental
study. They have studied the finite element model for multiple
spot weld joint under tensile shear load by experimental
method. The effect of multiple spot weld joint strength is
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analyzed considering spot weld spacing, edge distance, weld
size and thickness using FEA. The conclusion of this study is
weld parameters like weld size and thickness are primary
factors affecting the strength of the joint of materials.

2. MATERIALS AND METHODOLOGY

The portable spot welding is designed and parts required are
analysed. The main parts of a portable spot welding are
making a cabin and base, Transformer, Electrical circuit and
Design of offset lugs.

2.1 Materials of spot welding

The cabin is the main housing for the transformer and
electrical circuit which we are going to do the next step. Our
cabin is an L-shaped cross section from the front view. For the
cabin only by doing some changes we are going to add the
electrodes.

Wood is the material which we used for making of our cabin
and base. We think that it is the only material which is
reliable and also less cost. We know that wood is a bad
conductor of electricity and also it can sustain under heat. It
can hold the transformer very firmly and it is very good rough
use. The main reason for selecting the wood is the it is a very
low cost we already mentioned that we are fabricating this
machine with very optimum cost and also, we joined the wood
by using the nails only so it reduces the cost and weight. In
future if any damage happens to the wood, we simply remove
the nails and replace it easily.

We used wood not only for the cabin and base and also, we
used wood for making the electrode because in our machine
the electrodes because in our machine the operator has the
direct contact with the electrodes so we must manufacture it
as shock proof by this the operator can handle the electrode
very easily while welding.

2.2 Transformer

A transformer is an electrical device that transfers electrical
energy between two or more circuits though electromagnetic
induction.  Electromagnetic  induction  produces an
electromotive force within a conductor which is exposed to
time-varying magnetic fields.

Basically, the transformer consists of two windings they are
primary and secondary windings. Generally, we give our
power supply to the primary winding later the output depends
on the secondary winding. So, the secondary winding plays
the important role in the transformer [14-15].

Generally, there are two forms of transformer, they are
Step-Up Transformer and Step-Down Transformer.Step-Up
Transformer is defined as the “A Transformer which
increases the voltage from primary winding to the secondary
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winding and also decreases the current at the output” is called
Step-Up Transformer.

Step-Down Transformer is defined as the “A Transformer
which decreases the voltage from primary winding to the
secondary winding and also increase the current at the
output” is called Step-Down Transformer [16-17].

Figure 1: Micro wave oven Transformer
2.3 Electrical Circuit

Transformer which is the heart of our project used for welding
but only with metal Melter we cannot do the welding and also,
we cannot supply the power directly to the transformer it is
very dangerous it may cause death to the operator.

Figure 2: Electrical Circuit

3. FABRICATION

There is a typical problem that how the electrodes have to be
installed to our electrode holders for that we have designed an
offset lug which will hold our electrodes. For the making of
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offset lugs, it was decided to use the copper buss bar of 1 cm
thickness.

In present study, one buss bar of 10cm of long and made into
two pieces for the purpose of making the Z-shaped lugs in that
Z-shaped every straight piece of 2cm length and we use 1\2
cm for the purpose of the curvature [12]. Like this, we have
made two lugs and made an internal tapping on one side of
each lug because by this tapping only we attach these to the
electrode holders.

Now another buss bar of 14cm long this one also, we made it
into two halves and made them into square sections of length
2cm at the end we use a brass welding for the joining purpose
for this one we do the internal tapping for this it has to lock
the electrodes [9-10]. Here we use a copper electrode that’s
why we copper buss bar for making of offset lugs.

3.1 Fabrication of portable spot-welding machine

The main circuit includes a transformer, 2.5-gauge copper
wire, copper electrodes and connecting thimbles, Firstly, we
have to convert the step-up transformer into a step-down
transformer with output voltage of approx. 2.2 VV & power 1.2
KW. For this purpose, 2.5-gauge wires are required to make
five turn winding by electromagnetic law of induction
produces 1.2 V. A pair of copper wire electrode is connected
to secondary voltage circuit. The created voltage is approx.
2.2 V giving a high current of 550 Amp [11,13]. Both the
ends 2.5-gauge copper wire are peeled out and attached with
two thimbles which hold the copper electrodes. These
electrodes can be changed with time and also different
diameters of electrodes can be used according to the need.
Now the basic circuit of the machine is formed which can spot
weld two thin sheets. The body of the machine is simply made
by wood which makes the machine light in weight. The wood
used in the body of the machine is plywood and soft wood.
The arm mechanism includes a liver and a spring which
provide correct amount of force required to spot weld the
metal sheets. An excellent style manual and source of
information for science writers is [9].

Figure 3: Fabricated Spot-Welding Machine
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2.

When the switch is opened, the electrical current will flow
through an electrical cable into the electrical components in
the welding machine. Electrical power will flow directly
through an electrical cable to the “transformer”. Production of
the high current with a transformer, which changes high
voltage low current from the wall outlet into low voltage high
current in the work piece. The heat comes from electrical
resistance. To create heat, copper electrodes pass an electric
current through the work pieces. The current from the
electrodes is then applied briefly to the metal and produce
weld nugget that will join the metal together. After the switch
is closed, electric current will stop flowing. The portable
spot-welding machine is very fast, economical, efficient,
flexible, consistency and it gives cleaner look than. Arc
welding. it is much more cost effective in production line. it is
much more energy efficient process utilizing electricity more
effectively than other types of welding processes.
Environment friendly process use less resources. Very safe
process compare to other conventional process. The process
use less resources and true environment friendly process-no
release of any toxic gases or require any hazardous material
for process completion. It does not require high skill operator.

Present work was tested by ASTM Standard ASTM E751 - 17
portable spot welding which works conforming to ASTM
Standards. Our project is tested with ASTM Standard and
then they get approval. Our project constraints are
economical constraints previous product, and parts of the
portable spot welding has a high cost but we modified the
components and reduce the cost of the product.

4. CONCLUSION

The we fabricated a portable spot-welding machine at a very
low cost. By this machine, we can fulfil all our domestic
spot-welding purpose and also, we can fulfil some workshop
purpose also. We manufactured this machine with the very
low cost so even a small workshop also can accommodate.
Due to financial constraints, we have used a half kV
transformer if we use the more capacity transformer, we get
the more efficient welding if we increase the power the time of
weld will be decreased. For our machine, there is no need of
separate cooling the air cooling is enough. If we want to
increase the capacity of our machine then better provide a
sufficient cooling by using an exhaust fan.

REFERENCES

1. F. Khodabakhshi, M. Kazeminezhad,  A.H.
Kokabi,“Metallurgical characteristics and failure
mode transition for dissimilar resistance spot welds
between ultra-fine grained and coarse-grained low
carbon steel sheets”, Mater. Sci. Eng. A 637 (2015)
12-22.

F. Khodabakhshi, M. Kazeminezhad, A.H. Kokabi, “On
the failure behaviour of highly cold worked low



A.Gowtham Rajan et al., International Journal of Emerging Trends in Engineering Research, 9(4), April 2021, 421 - 424

carbon steel resistance spot welds”, Metall. Mater.
Trans. A 45 (2014) 1376-1389.

3. F. Khodabakhshi, M. Kazeminezhad, A.H. Kokabi,”
Mechanical properties and microstructure of
resistance spot welded severely deformed low carbon
steel”, Mater. Sci. Eng. A 529 (2011) 237-245.

4.  A.M. Safia, M.A. Salam Akandaa, Jafar Sadiqueb, Md.
Saiful Alamb,”Non-destructive evaluation of spot weld
in stainless steel using ultrasonic immersion method”,
Proc. Eng. 90 (2014) 110-115.

5. Z.H. Chen, Y.W. Shi, B.Q. Jiao, H.Y. Zhao, “Ultrasonic
non-destructive evaluation of spot welds for
zinc-coated high strength steel sheet based on wavelet
packet analysis”, J. Mater. Process. Technol. 209 (2009)
2329-2337.

6. J. Liu, G.C. Xu, D.S. Xu, G.H. Zhou, Q.Y. Fan,
“Ultrasonic C-scan detection for stainless steel spot
welding based on wavelet package analysis”, J. Wuhan
Univ. Technol. 30 (2015) 580-585.

7. F. Stomczynski, “Technology of production of forged
and bent electrodes”. Report from research work. No.
72/TL-05.1.3/417A/ 852/INOP/MPM Poznan, 1972.

8. YBLIi, ZY Wei, YT Li, Q Shen, ZQ Lin, “Effects of cone
angle of truncated electrode on heat and mass transfer
in resistance spot welding” International Journal of Heat
and Mass Transfer, 2013, 65(10), 400-408

9. Effertz PS, Infanteb V, Quintino L, Suhuddin U, Hanke S,
Santos JF. Fatigue life assessment of friction spot
welded 7050-T76 aluminium alloy using Weibull
distribution. Int J Fatigue 2016; 87:381-90.

10. Schmal C, Meschut G, Buhl N. Joining of high strength
aluminum alloys by refill friction stir spot welding.
Weld World 2019; 63:541-50.

11.Chen K, Liu X, Ni J. A review of friction stir based
processes for joining dissimilar materials. Int J Adv
Manuf Tech 2019; 104:1709-31.

12. Meng XC, Huang YX, Cao J, Shen JJ, Jorge F. Recent
progress on control strategies for inherent issues
in friction stir welding. Prog Mater Sci2021;
115:100706.

13.Rosendo T, Parra B, Tier MAD, Silva AAM, Santos JF,
Strohaecker TR, et al. Mechanical and microstructural
investigation of friction spot welded AA6181-T4
aluminium alloy. Mater Des 2011; 32:1094-100.

14.Zhao YQ, Wang CG, Li JZ, Tan JH, Dong CL. Local
melting mechanism and its effects on mechanical
properties of friction spot welded joint for Al-Zn-Mg-Cu
alloy. J Mater Sci Techol 2018; 34:185-91.

15.Zhao YQ, Wang CG, Dong CL, Deng J, Tan JH.
Numerical study on a thermal process in friction spot
welding of Al-Zn-Mg-Cu alloy. Weld World 2018;
62:931-39.

424

16.Kwee I, Waele WD, Faes K, Weld. Weldability of
high-strength aluminium alloy EN AW-7475-T761sheets
for aerospace applications, using refill friction stir
spot welding. Weld World 2019; 63:1001-11.

17.Li ZW, Ji SD, Ma YN, Chai P, Yue YY, Gao SS. Fracture
mechanism of refill friction stir spot-welded 2024-T4
aluminum alloy. Int J Adv Manuf Technol 2016;
86:1925-32.



