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Abstract: In this modern era, there are a lot of technological improvements in wire
cutting and stripping. The world is moving rapidly towards an automated or smart
mechanism. Although there are many systems, but there are some disadvantages in
wire cutting and stripping which could operate on their own with a human interface.
The conventional method of wire cutting and stripping may not work efficiently in
terms of human error, poor performance and accuracy. When the wire is being cut
and stripped manually, the worker tends to make mistakes when measuring the wire
as it may not be accurate. The continuous process of cutting and stripping will hurt
the worker’s wrist and might lead to a minor injury. In this project, an IoT-based
automatic wire cutter and stripper machine was developed to increase the wire cutting
and stripping performance. The machine is compared to the conventional method of
wire cutting and stripping on accuracy of measurement and time taken to finish all
the processes. Without a human interface, this machine only needs the input of wire
length and quantity from the loT application to operate. The process of wire cutting
and stripping will be done automatically and accurately. The machine has shown the
more accurate measurement of wire and faster speed of cutting and stripping process
compared to conventional method by the subjects. The machine will certainly be
helpful for small-scale engineering industry that does not have enough budget or big
production of wire. This means that this machine is portable, convenient and easy to
use.

Keywords: Wire Cutting and Stripping Machine, Automatic Process, Remote
Control

1. Introduction

Nowadays, manual labour in underdeveloped small-scale engineering industries may become a
significant problem for these industries. This may affect many companies resulting in performance
degradation and loss in efficiency [1]. The company owners also have to bear losses thus unable to
reach their desired profit and goals. The implementation of automation can solve this problem
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effectively. The manufacturing of automation equipment is advancing at a rapid speed. Automation has
transformed the way manufacturers do business, from the introduction of automation in factories to the
automation of new processes [2]. Robotics and automated systems have the potential to revolutionize
the construction industry and give numerous benefits to the Architecture, Engineering, and Construction
(AEC) sector as a whole [3]. Due to the adoption of Industry 4.0, design and production technologies
have fundamentally changed. The use of sensors and the automation of technical processes to integrate
and automate industries and production plants is also changing the role of computers in automating
industries and production plants [4]. 10T uses smart devices and the internet to provide innovative
solutions to various challenges and issues [5]. It also has brought about several new innovations that
have made it more efficient, comfortable, and dependable [6]. An loT-based automatic wire cutting and
stripping machine has been discussed to achieve low cost-cutting and increase the efficiency [7] as well
as the speed of the process.

2. Materials and Methods

This section will present the methodology used to develop the proposed loT-based automatic wire
cutting and stripping machine. The first subsection will present the overall block diagram of the
machine, followed by the flow chart of the process and finally the details of the setup.

2.1 Block Diagram

The main criteria in most of the projects are inputs, control unit and outputs. The input of this project
is the value in the Blynk application. The control unit is NodeMCU ESP32 and the output are LCD
display, stepper motor and servo motors. Figure 1 shows the block diagram of this project.
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Figure 1: Block diagram of 1oT-based wire cutting and stripping machine
2.2 Process Flow Chart

In this project, the flowchart will give an overview of the steps in the process of automatic wire
cutting and stripping. The flowchart for process flow is illustrated in Figure 2.

147



Zahran et al., Evolution in Electrical and Electronic Engineering Vol. 4 No. 1 (2023) p. 146-154

To calibrate the machine, a first wire
of any length must be cut to achieve

greater accuracy

v

‘ Enter wire length ‘

|

‘ Enter the desired quantity of wire ‘

}

Feed the wire towards the cutter and
stripper

A 4

Process of wire cutting and
stripping

Figure 2: Process flow chart of the machine

2.3 Overall Machine Setup

All the component’s connections are combined in this setup. Figure 3 shows the machine setup of
this project. The components include 12C 16x2 LCD display, stepper motor, 2 servo motors, metal
extruder, NodeMCU ESP32 and motor driver A4988. Plywood is used as a base for the device to sit on.
Plywood is cheap, strong enough to hold the device and easy to use. A handheld cutter is used to cut
and strip the wire. The spool is used to store the wire, which will be inserted into the metal extruder.
3D-printed parts are used to hold the motors and cutter.
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Figure 3: Machine setup
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3. Results and Discussion
3.1 Operation of the machine

This machine can take the input from the user using the 10T system and then automatically measure,
cut and strip the wire accordingly. After completion, the hardware and system have been tested to ensure
that all parts are connected correctly and functioning properly. If there are any problems identified
during the testing, troubleshooting needs to be done. The operation of the machine starts when the user
inputs the value of ‘Wire length’ in mm and the ‘Quantity’ of the wire needed. This process is done by
using the Blynk application. The stepper motor connected to the extruder will then feed the wire towards
the tip of the cutter. The servo motor holding and feeding the wire will change the angle accordingly to
either strip or cut the wire. Finally, the servo motor connected to the cutter will cut and strip the wire.
The LCD is also able to display the operation from the Blynk. The operation displayed are the ‘Length
of wire’, ‘Quantity of wire’, the time required to finish all the processes and the confirmation to start
cutting and stripping. This machine will run based on the values which are 5 pieces of wire with a length
of 100mm and with a strip of 0.5mm at both ends.

When the connection has been established, the machine can be controlled through Blynk. As shown
in Figure 4, the user has to press the ‘RIGHT’ button to perform the ‘NEXT’ instruction.

Figure 4: The machine started with the Blynk application

In Figure 5, the user has to put in the value of the desired wire length. The unit of length is in
millimeter/mm. The user can press the ‘UP’ button to increase the length and the ‘DOWN’ button to
decrease the length. In this case, 100mm is the input length. After that, the user can press the ‘RIGHT’
button to go to the ‘NEXT” instruction. Figure 6 shows the process on LCD.

& WIRE CUTTING AN... € oco

Figure 5: Interface for ‘LENGTH” input on the Blynk application
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Figure 6: Length input process

For the next process, the user needs to input the quantity of the wire desired to be cut, as shown in
Figure 7. Same as the previous process, the ‘UP’ button is pressed to increase the quantity while the
‘DOWN” button will decrease the quantity of the wire. The ‘RIGHT’ button is pressed after the user
inputs the desired guantity to proceed to the next step.
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Figure 7: Interface for confirmation of length and quantity of the wire on the Blynk application

In Figure 8, as the user has input the value for the length of wire and quantity desired, this interface
is the final confirmation before the process of wire cutting and stripping starts. If the values are correct,
the ‘RIGHT’ button is pressed to start the process of cutting and stripping. All of the process, from the
start in the Blynk application, is also simultaneously shown on the LCD.

Figure 8: (a) Spool of wire connected to the extruder, (b) Process of cutting and stripping
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As the user starts the operation, the spool of wire is then moved by the extruder, which is
connected to the stepper motor, as shown in Figure 8(a). It will feed the wire towards the teeth of the
cutter whether to cut or strip. In Figure 8(b), the cutter, which is connected to the servo motor, will
rotate 90° to move the handle of the cutter which will cut or strip the wire. The machine took a total of
38s to complete all the processes. The result of each wire is shown in Table 1 and Figure 9 shows the
wires that have been cut.

Table 1: Measurement of each wire

Wire no. Measurement, cm Average. cm
1 10.1
2 10.3
3 10.1 10.14
4 10.3
5 9.9

Figure 9: Result of the cutting and stripping of the wire

3.2 Comparison between the machine and manual method

In order to test the machine’s efficiency, the machine is tested against the manual method of
cutting and stripping the wire. For the comparison, four UTHM’s engineering students have been
selected as the test subjects. The parameters that will be compared are the time taken to complete the
process and the measurement. The students were given a ruler and a cutter to strip and cut the wire. The
specification followed as the machine above. The results are shown in Table 2 for comparison against
the manual method.
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Table 2: Result of the manual method for each subject

Subjects

Time taken, s

Measurement, cm

Average

measurement,

cm

Student 1

Student 2

Student 3

Student 4

78

127

153

135

Wire 1: 10.3
Wire 2: 9.6
Wire 3: 9
Wire 4: 10.4
Wire 5: 10.3

Wire 1: 9.5
Wire 2: 9.9
Wire 3: 9.6
Wire 4: 8.9
Wire 5: 10

Wire 1: 10.1
Wire 2: 9
Wire 3: 9.4
Wire 4: 9.6
Wire 5: 9.3

Wire 1: 9.8
Wire 2: 9.4
Wire 3: 9.5
Wire 4: 9.5
Wire 5: 9.8

9.92

9.58

9.48

9.6

3.3 Speed Analysis

Based on the graph in Figure 10, all of the subjects’ time taken to complete the process of
cutting and stripping is different. The machine took the quickest time, which is 38 s, compared to other
subjects. Students 1,2,3 and 4 took different time taken as they all used various methods to measure,
cut and strip the wire. By ratio, the machine is 1:3 times quicker than the manual cutting method.
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Figure 10: Graph of speed analysis
3.4 Accuracy Analysis

In Figure 11, the threshold of accurate measurement is 10 cm. The machine managed to get an
average of 10.14 cm, which is quite close to the threshold value. In contrast, other subjects managed to
get an average of under 10 cm, which is not quite enough to achieve the threshold value.
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Figure 11: Graph of speed analysis

4. Conclusion

This project enhanced my knowledge of electronic construction, circuit designing and also
component connection. During hardware development, the information on software management,
circuit designing, components selections and motor functionality has been improved. Theory related to
the subject studied can be applied in this project. Plenty of new knowledge can be learned in developing
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this project. This project is an loT-based automatic wire cutting and stripping machine that can be
controlled using a smartphone application. The machine will certainly be helpful for small-scale
engineering industry that does not have enough budget or big production of wire. As stated in the first
objective, it only requires the user input value for the length and the quantity of the wire. All the
processes are automated and work efficiency compared to the conventional method. This will reduce
human error and increase efficiency and accuracy, which is stated in the second objective. With wireless
communication in mind, the user does not even have to stay near or at the machine as they can operate
the machine wirelessly. This means that this machine is portable, convenient and easy to use.
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