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Abstract— A coil winding machine is a machine for winding
coil onto a spool, bobbin and many more. This coil winding
machine is one of types of winding machine that available in
industries today. From multi speeded machines to medium,
large and extra-large machines, these machines come in
various types and categories, performing a range function.
The common applications for a coil winding machine are to
wind coils for transformer, inductors, motor and chokes. To
complete a coil using manual coil winding machine will be
inconvenience and waste of time. Therefore, fabrication of
coil winding machine will be done in this project which is
controlled by two gear motor using Arduino program. This
machine is inexpensive, easy to operate and build in a small-
scale size. This project also can be used for training students
in winding of small transformers & relay coils.
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I. INTRODUCTION

A. Background information

Typically, a winding machine winds a material such as metal
wire, thread, or paper, onto a core, spool, or bobbin. There are
several different types of winding machines, from simple
manual feed machines to complex computer-numeric-control
(CNC) machines. Some of the more common uses for
winding machines are coil winding, rope winding, and
continuous filament winding. Many industries use these
devices, including textile, electronics, and wire industries. A
manual winding machine usually has a core on a spindle and
the user feeds wire, rope, or other material onto the core. The
user controls the spindle speed and feeds the material through
user hand, guiding it to control the tension and load pattern.
These simple machines may be of a bench-top size or large
stand-alone winder. A coil winding machine is a machine for
winding coil onto a spool, bobbin and many more. This coil
winding machine is one of types of winding machine that
available in industries today. The coil winders can be
classified according to their speed levels and capacity. From
multi speeded machines to medium, large and extra-large
machines, these machines come in various types and
categories, performing a range function. The common
applications for a coil winding machine are to wind coils for
transformer, inductors, motor and chokes. Coil winding
machine design is dictated by a coil’s complexity, material
tension limitations, machine versatilities, and automation
operator intervention, production volume and budgetary
considerations. Complete types of winding machine ideal for
educational institutes, small and medium enterprise.

Il. PROBLEM STATEMENT

To complete a coil using manual coil winding machine will
be inconvenience and waste of time. Furthermore, to have a

good quality of automatic coil winding machine requires
expensive tools and not user-friendly. Therefore, fabrication
of coil winding machine will be done in this project which is
controlled by two gear motor using Arduino. This machine is
inexpensive, easy to operate and build in a small-scale size.
This project also can be used for training students in winding
of small transformers & relay coils.

I1l. OBJECTIVES OF THE PROJECT

Basically these projects are listing three main objectives. The

objectives are a guideline in order to complete this project.

This project is conducted to achieve the following objectives:

a) To design and build a coil winding machine that has a
small-scale and at a lower cost.

b) To create a program that control gear motor movement
by using Arduino.

¢) Tobe alearning tool for student to wind a small solenoid
and transformer.

IV. SCOPE OF PROJECT

Project scope is the part of project planning that involves
determining and documenting a list of specific project goals,
deliverables, tasks, costs and deadlines. In this project, the
scope of the project is including a design and fabrication a
small-scale coil winding machine at a lower cost. In this
project, the coil winding machine size will be only in desktop
size. All the programming and coding project will be using
Arduino program to control two gear motor motion. Some of
the coils winding machine components are available at the
faculty laboratory such as gearmotor, aluminium plate, and
lead screw. Certain component such as round bobbin, guide
pulley and motor coupling is fabricated using rapid
prototyping machine.

V. WORKING

Transformer winding machine first require proper tension on
the coil so that quality is increase for that bobbin speed
control is main part of machine by accurate control of dc
motor. For that we use PWM speed controlling method.
Further important part is slider for moving pointer on bobbin,
here accuracy is main part to adjust distance between coils is
less as possible for accurate control we use PWM inter
operation of all motors so that all operation on of machine is
depend on other part insulation paper roller solenoid paper
cutter. Co-ordination of all part of machine is done by
Arduino ATmega2560 is one of the fast processor and best
features in build, other electronic part is display and keypad,
operating switch and sensors. This paper is a complete
application of automation. The various process of this system
is controlled by Microcontroller. Microcontroller is heart of
the system and the system is controlled according to the
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programmed Microcontroller. Figure 1 shows the basic block
diagram of the whole process.

There are four inputs to the controller and five
outputs from the controller. First switch ON main power
supply, which indication shows on control panel at that time
it gives power supply to controller.

Power
supply
motor
1 Driver 1
Micro . sear
Controller Circuit motor
U Coil
Winding
motor Bobbin
Driver = rotation
Circuit motor

Fig. 1: Basic Block Diagram

Then through keypad we can enter the no of turns to
done the job. Then counter count it, and then next step is to
enter the layer of mica sheet. After entering all the required
values, it indicates that our machine is ready to run. Then
press the start button instantly main motor start to run along
with Linear motor drive start to run linearly. After that coil is
wound on the job through linear drive. After completing all
the no. of turns, roller start to roll the mica paper on that job
and at that instant cutter mechanism cut hat paper. Then this
same process will be done up to the next end position of the
job. Microcontroller provide the advantages of high
reliability in operation, flexibility in control techniques, small
space and computing requirements, expandability, high
power handling, reduced human efforts and complete
programming and reprogramming in a plant. The Controller
is designed to operate in the industrial environment with wide
ranges of ambient temperature, vibration, and humidity and
is not usually affected by the electrical noise that is inherent
in most industrial locations. It also provides the cost effective
solution for controlling complex systems.

VI. SENSITIVITY

A. Arduino with Gear Motor

Arduino is a tool for making computers that can sense and
control more of the physical world than your desktop
computer. It's an open-source physical computing platform
based on a simple microcontroller board, and a development
environment for writing software for the board. Arduino can
be used to develop interactive objects, taking inputs from a
variety of switches or sensors, and controlling a variety of
lights, motors, and other physical outputs. Arduino projects
can be stand-alone, or they can be communicate with
software running on your computer (e.g. Flash, Processing,
MaxMSP).

Fig. 2: Gear Motor
Gear motors fall somewhere in between a regular
DC motor and a servo motor. They have the advantage that
they can be positioned accurately, moved forward or
backwards one 'step' at a time, but they can also rotate
continuously.

B. Power Supply

The machine is working on single phase 230V AC, 50 Hz
supply. This supply is then converted to 24V DC supply, By
Switch Mode Power Supply (SMPS) input: 230V AC output:
24V DC.

VII. APPLICATIONS

1) Itisvery useful in Transformer manufacturing Company,
to wind the transformer quickly.

2) Towind the stator or rotor in motor or submersible pump
company.

3) To wind the condensers coil and fan coils quickly.

4) 1t is very useful in small scale industries where ever
winding coils are used.

VIIl. FUTURE SCOPE

1) This project if produced on a large scale would be
cheaper.

2) This saves considerable time in production of coils.

3) Reducing costs of transformers, condensers etc.

4) This project could be commercialized if modified.

IX. CONCLUSION & FUTURE WORK

This paper has proposed an application of automation arduino
a Microcontroller based. The system meets the demand of
high speed production wusing the least mechanism
requirements. The system has proved to work effectively
avoiding unnecessary wastage of copper and paper material.
The system also provides high accuracy and precision in
proportion of transformer coil winding.
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