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Abstract— The paper presents the detailed study & analysis 

of the method for the development of automatic transformer 

winding machines. The paper includes brief study of 

literature related to the controller, stepper & induction 

motor. The literature review on controller includes the 

comparative study of controlling angle of stepper motor & 

its working. The different parameters required for the 

selection of induction motor are presented in systematic 
manner.  Further it deals with methodology for the design 

which is required for implementation. As there is no any 

existing method of implementation, we are proposing our 

own new method which is best suitable & feasible for 

implementation. 
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I. INTRODUCTION 

Coil Winding machines are used to wind coils for 

transformer, stators of motor and chokes. To wind a coil 

using manual coil winding machine will be inconvenient 

and waste of time. Various Automated coil winding 

machines are available in the market to overcome the 

drawbacks present in manual winding machine. 

The machines present in the market are bulky, 

complicated and costly. So, in this project these drawbacks 

of automated machine are overcome. Therefore, fabrication 

of coil winding machine will be done in this project which is 

controlled by two stepper motor using Arduino program. 
This machine is inexpensive, easy to operate and build in a 

small scale size. 

II. 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 stepper 

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.  

III. EXISTING METHODS 

Though we referred many books, journals, various websites 
but we did not get specific or standard method for 

manufacturing transformer. So we started searching for the 

manufacturing methods those are widely adopted by the 

different transformer manufacturing companies. Finally we 

would like to classify them as manual & semi-automatic. 

The details are presented here along with relative diagram. 

A. Complete Manual Method (Existing): 

In this type of transformer winding manufacturing method 

the complete windings are done by the skilled worker. In 

this method the shaft on which bobbin is mounted is rotated 

manually with paddle assembly as horizontal motion by 

another hand makes the process. 

B. Semi-automatic Coil winding machine (Existing):  

The advanced version of the transformer winding machine is 

developed as the paddling manually was tedious job. So new 

machine was developed around 1965 in France & this 

machine was widely accepted all over the world & with 

some modifications is used today as well. Though this 

machine was accepted worldwide still it needs the skilled 

worker to operate it as it just eliminated the hurdle of 

paddling but the providing to & fro horizontal motion to 

ensure uniform winding per layer .  

C. Advanced Semi-automatic Coil winding Machine: 

This is more advanced method of semi-automatic 

transformer winding machine as it provides horizontal to & 

fro motion automatically. But the main drawback of this 

machine is that it can only be used for manufacturing LV 

transformers & there also for specific range of bobbin size.   
The advanced automatic transformer winding machine fails 

to provide automatic paper isolation as per requirement. The 

main drawback of this machine is that it is very costly & it 

cannot be used for manufacturing of HV transformers. 

IV. CONTROLLING MOTOR   

We require a motor such that it will give us precisely 

controlled motion. The important characteristic motor 

should have is that it be suitable for digital interfaces such as 
with a microcontroller. The comparative study between 

stepper & synchronous motor is presented below:  

A. DC Motor:  

1) Speed:  

Starting from its name ‘dc’, this motor runs at synchronous 

speed whatever the amount of load it may be. The speed of 
this kind of motor is not dependent on the load.  

2) Starting Torque:  

This motor does not have any self-starting torque, so some 

other auxiliary means have to be provided for starting the 

synchronous machine. 

3) Efficiency:   

This is comparatively more efficient than induction motor.  

4) Cost:  

This kind of motor is much costlier that a similar rating 

induction motor.  

V. OBJECTIVE 

1) To design and build a coil winding machine that has a 

small-scale and at a lower cost.   

2) To create a program that control stepper motor 

movement by using Arduino. 

3) To be a learning tool for student to wind a small 

solenoid and transformer.  
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VI. CONSTRUCTION  

Primary component of task are driving system, winding 

instrument and mention below  

A. Coil Winders  

Coil winders are generally used for smaller jobs. They can 
be hand worked or have a winding drive that is controlled by 

a foot pedal. These loop winding machines are utilized as a 

part of the creation of solenoid curls, multi-segment loops, 

and other such complex curls. In spite of the fact that they 

are little, they can reach up to rates of 1000RPM. 

1) Winding Mechanism:  

Winding mechanism we formally introduce for proper 

wound and at suitable clearance also to maintain accuracy.   

2) Power Mechanism:              

The main source of power is pedal .the operator produces 

power by pedal and transfer through chain.   

3) Meter:           
To getting no of turns we employed meter .which input is 

shaft rotation. 

VII. WORKING 

Two stepper motors runs in synchronization such that in one 

revolution of armature shaft the slider advances according to 

the diameter of armature wire. This helps in even and 

windings without gaps. The flexibility of the program is 
such that it can easily accommodate the changes in diameter 

of armature.Initially the coil is setup is done i.e., the coil is 

firstly attached to the armature manually through the slider 

assembly. The power supply is connected and Ardiuno is 

started. Then the program is allowed to run. According to 

the program the armature shaft rotates equal to the diameter 

of the wire in one revolution and slider linearly advanced 

1.25mm in one revolution. The program helps in 

synchronizing these two shafts and slider to obtain accurate 

rotation. 

VIII. DESIGN  

A. Input Data of the Motor 

INPUT POWER = 0.5 hp (373 Watt) 

MOTOR SPEED = 0 - 1400 rpm 

TORQUE = 2544.205 N-mm 5.2 

B. Design of Pulleys Properties: 

MATERIAL SELECTION: ALUMINIUM / 6061 

FOR LARGE PULLEY 

Outer diameter of the pulley (D) = 90 mm 

Inner diameter of the pulley (Di) = 17 mm 

FOR SMALL PULLEY  

Outer diameter of the pulley (d) = 44 mm  

Inner diameter of the pulley (di) = 13 mm 

C. Material selection of shaft  

EN36 (13Ni3Cr80) 

Material (Hardened and tempered steel material) 

Tensile Strength (Sut) = 800N/mm2 

Yield Strength (Syt) = 680N/mm2 

Assume length of shaft  = 200mm 
all= 0.3 Sut 

= 204N/mm2 5.4.3 

all = 0.18 Sy 

= 144N/mm2 

We will take the minimum of both the values, 
Therefore, 

all = 144N/mm2 

Now, According to ASME code, 

This value will get reduced by 25% due to keyway effect, 

Hence, 

all = 0.75 x 144 =108N/mm2 

Now, Power transmitted by the shaft is given by, 

P = (2 x π x N x T)/( 60 x 1000 ) 

But, 

P = 373Watt 

Therefore,    373 = (2 x π x 684 x T)/(  60 x 1000) 

T = 5207.438 N/mm2 
Max = (16 x Te)/ (Π x d3) 

Therefore, 

108 = (16 x 102793.087)/ (Π x d3) 

Hence=16.92mm~17mm 

 

IX. CONCLUSION  

From the above study related to the designing of the    

components of the coil widening machine we have studied 

that   the machine we are going to manufacture will fulfill 

the requirements like reduced cost of production of the coils, 

increase in efficiency and the accuracy of the coil windings 

also reduce the human labour. We have learnt the various 

parameters required for the designing of a machine and its 

components. We have also studied about the various 

properties of materials that are used in the project uptill 

now. We have also learnt about the drafting of the design 

required on CATIA software. The various parts to be used in 
the manufacturing of the machine are considered.  We have 

also studied much about the industry and how all the 

working processes are carried out in any of the industry. 

Various problems occurred during the design were rectified 

by the guide at the industry. The machine will save a lot of 

time required for winding the coils manually. It may also 

increase the productivity and also improve the quality of the 

coils to be wound. Hence we studied that the machine which 

we are going to design is of great use in industrial and 

household applications.    
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