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Abstract

Abstract of the Project bestow to the Senate of Management & Science University in
limited attainment of the requirements for the degree of Bachelor Of Science (Hons.)
in Mechanical Engineering.

DESIGN AND DEVELOPMENT OF QUALITY EDORSEMENT OF
PRODUCT IN. PRODUCTION LINE USING ARDUINO

By
AHMADRAMZI HERGALIHJATMIKO

JANUARY 2023

The idea of having cheap monitering device for production line endorsement
pretty much still in infancy. While human eyes and feelings can be relied upon pretty
much for centuries, it 18 not accurate. Quite sizeable amount of small scale non-high
tech industries having some degree of struggles to monitor_their product. So this is
important moment to try to streamline this.industries as cheaply and responsibly as

possible.

The method of this project will involve SDLC (Software Development Life
Cycle) while any design of the prototype will involve Solidworks™™ and for coding
will involve Arduino IDE software. It will be quantitative methods as it will involve

some design parameter and variable.calculation.

The result will be in form of data performance at given condition. The
controlled variable will be the potentiometer position. There will be spreadsheets of
performance data in relation to the formula given and the prototype can be measured
its performance. Any limitation and problem will be noted in case this project are

advanced further.

il
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Abstrak
Abstrak Projek dibentangkan kepada Senat Management & Science University
sebagai memenuhi sebahagian daripada keperluan untuk ijazah Sarjana Muda Sains

(Kepujian) dalam Kejuruteraan Mekanikal.

DESIGN AND DEVELOPMENT OF QUALITY EDORSEMENT OF
PRODUCT IN PRODUCTION LINE USING ARDUINO

Oleh
AHMAD RAMZI HERGALIHJATMIKO
JANUARY 2023

Idea untuk mempunyai peranti pemantauan murah untuk pengesahan barisan
pengeluaran masih di peringkat awal. Walaupun mata dan perasaan manusia boleh
dipercayai selama berabad-abad, ia tidak tepat. Sebilangan besar industri bukan
berteknologi tinggi berskala kecil yang mempunyai beberapa tahap perjuangan untuk
memantau produk mereka. Jadi ini adalah detik penting untuk cuba menyelaraskan

industri ini semurah dan bertanggungjawab yang mungkin.

Kaedah projek ini akan melibatkan SDLC (Software. Development Life
Cycle) manakala sebarang reka bentuk prototaip akan melibatkan Solidworks™ dan
untuk pengekodan akan melibatkan perisian Arduino IDE. Ia akan menjadi kaedah
kuantitatif kerana ia akan melibatkan beberapa parameter reka bentuk dan pengiraan

pembolehubah.

Hasilnya adalah dalam bentuk prestasi data pada keadaan tertentu.
Pembolehubah terkawal ialah kedudukan potensiometer. Akan terdapat hamparan
data prestasi berhubung dengan formula yang diberikan dan prototaip boleh diukur
prestasinya. Sebarang had dan masalah akan diambil perhatian sekiranya projek ini

diteruskan lagi.

v
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CHAPTER I: INTRODUCTION

1. Context of the Project

The primary features of industry 4.0 are the intelligent, real-time connections
between people and equipment. Globalization, vast selection in customer
expectation and development of internet and communication technology (ICT)
are usually the main determinant of substitute in Operation Management (OM)

strategies applied by companies and firms across industrial world [1][2].

A production line is'a group of mechanical or manual activities that move a
product through as it is being created in a factory. Arduino has benefit when
applied to production line such as improved control over numerous variable

while increasing response time as. problem.occurs.

Things that influence products on production lineis:

- Profitability

- Customer Requests

- Tools and availability
- Demand

- Quality control

IoT role in production line-quality. endorsement.is-torimprove and detect off
spec condition among running equipment and processes that give rise to potential
product defects and of course to save operating costs by reducing down time that

product defect can disturb the whole production line [3].
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11 Problem Statement

Based on the observation on the manufacturing industries in Indonesia, some
of them still not have sensor equipped production line for the purposes of
monitoring product accurately which in turn caused discrepancy on the forecast

and the actual field production.

This also applied torthe:small scale home industry in which'ease usually they
don’t have capital to invest on some degree of IoT based production line quality

control.

1id. Objective(s) of the project
e To design and develop Arduino system using WeMos controller and
prototype.
e To install different sensor for detecting objects within conveyor belt.
e To determine and test object detection on conveyor belt with variable
of the amount of object passed through the conveyor belt, the amount
of time taken by the object to go through the conveyor belt, speed of

conveyor belt, and the weight of individual object on conveyor belt.

iv. Extent of the project

This project plan to research, design and develop IoT system using Arduino
WeMos system with anwintention that the prototype will be-ableto register the
movement and weight of the object introduced to the conveyor belt within
specific speed of the conveyor belt with the object preferably on the size of

potato or orange fruit.
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V. Consequence of the Project

Based on Sustainable Development Goals this project will improves
understanding that small and cheap equipment for production monitoring system
is possible especially for small scale manufacturing industries and to prepare
them for more resilient industries. This‘iS of course in-line with SDG goals 9 [4]
which stated that industries with higher levels of technolegy are much more
crisis-resistant than those with lower levels. This is very good first step to
implement high technologysaspect to this smalliscale manufacturing mdustries
especially in the times where crises are repeatedly hitting the industries.

This is as well to make sure that from perspective of large industries, cheaper
and more simple form of the monitoring system 1s possible with minimum
amount of effort to migrate from traditional lower tech industries as there’s still
quite sizeable portion of Indonesian-industries that still not equipped with
monitoring system.

This as well fulfill SDG goals 12 [5] to ‘ensure sustainable consumption and
production patterns. This project tries to_reduce fault of the production by
implementing simple high tech device to the quality endorsement which
implicated “on reduced. pollution caused by longer overhead time because

inaccurate monitoring.

vi. Limitations of the Project

e Object that can be detected is only solid color object and if the conveyor
too fast the second sensor will not register.

e Size of the conveyor belt is the limiting factor on the size of the object
that can be detected.

e Difficulty to calibrate load cell sensor for multiple object.
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CHAPTER V: SUMMARY AND CONCLUSION

In conclusion this project achieved several objective. This project done the
design and development of Arduino within prototype, designing prototype in form of
conveyor belt, and achieve all of the desired variable reading in order to endorse

quality control within production line.

From the performance test the prototype are well within failure rate of 1 for
every 5 activity whichiis not perfect but not terrible as well. The sensor done the job
wonderfully.and it taken some time to make sure the Arduino program are bug free

as wells

This leads to possibility of operational use. It is easy to understand to operate
it and the suggestion on how to use.this kind of prototype is to integrate it within
production line, making some form of mini quality control section within long line of

production line.

There’s several loophole from this project that is the project isn’t necessarily,
the most advance of its kind nor it.is the most practical. It is very fragile so from this
project activities it can be recommended that with more better resources  this

prototype can be better in the future.

From points above this project has some limitation:

- When potentiometer are set to 100% the second photoelectric sensor wont
detect anything.

- Only 1 object per instance are able to be introduced because limitation within
the load cell sensor within the conveyor belt, limiting the functionality of the
prototype.

- The photoelectric sensor are incapable to read transparent objects.
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Better load sensor and coding for prototype to be able to read multiple object

Make use of better photoelectric sensor

From above limitation hopefully there will be future scope of research, include
in an instance.

i
<

Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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