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ABSTRACT

Welding is a materials joining process in which two or more parts are coalesced at
their contacting surfaces by a suitable application of heat and/or pressure. In
today technology, welding is an important process in manufacture and assembly
project. There is a need for welding expertise to get the best welding qualities. For
small and medium industry, employing a welding expert is quite costly. The purpose
of this study is to design and develop an expert system to select suitable welding
process and determining the optimum welding parameters. While conducting this
project, the important question that the project focused on was how an effective
and efficient computerized system can help in selecting the welding process and
determine process selection parameters. Also an exclusive research was done to collect
data about the arc and other welding processes parameters, designing database for the
welding processes, welding parameters, and work-pieces characteristics related to the
parameters of welding process, and also an algorithms was developed to find out the
most suitable welding process and its parameters related to a specific work-piece. So
having an expert system that helps in selecting the suitable welding process and
determine process parameters can help industries and welders to set the welding
process time, less expensive and extensive clerical work, and provide reliable and
consistent welding processes. However, the required methodology for this project
development began from initial planning, an analysis, design, development of a

prototype, and finally
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implementation and application testing of the system was executed. Farther more,
evolutionary prototype is chosen as the system development methodology for this
project. On the other hand, a prototype of the proposed system was developed and
deployed by using Oracle Application Express version 3.2 as a web page developer tool
and Oracle Database 119 as data storage application. Finally, this project is developed to
achieve the objective of improving the welding processes selections by using expert
system, which is a computer program with reasoning capabilities to solve a particular
problem.
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ABSTRAK

Penaterian merupakan satu proses pencantuman bahan di mana satu atou lebih
bahagian disatukan pada permukaan sentuhan setiaprya, dengan mengaplikasikan haba
dan atau tekanan. Dalam teknologi hari ini, pematesian merupalcan proses yang penting
dalam projek pemosangon dan pembuatan. Wujudanya satu keperivan terhadap pakar
pematerion bagi mendapatkan kualiti pematerian yang terbaik. Bagi industri kecil dan
sederhana, mengambil seorang pakar pematerian adalah agak mohal. Tujvan kajian ini
adalah untuk merekabentuk dan membangunkan sebuah sistem pakar untuk memilib
proses pematesian yang sesuai dan menentvkan parameter pematerian yang optimum.
Semasa mengendalikan projek ini, persoalan penting yang difokuskan adalah bagaimana
sebuah sistem berkomputer yang berkesan dan cekap ( efektif dan efisyen) dapat
membontu dalam memilih proses pematesian dan menetukan pemilihan parameter
proses. Satu kajian ekslusif juga telah telah dilaksanakan untuk mengumpul data tentag
lengkok dan parameter proses pematerian yang lain, merekapentuk rujukan data untuk
proses pematerian , juga sebuah algorithm telah dibongunkan untuk menentukon proses
pematerian yang paling sesuai peserta parameternya yang berkenaan dengan hasil keja
tertentu. Maka, mempunyai sebuah sistem pakar yang mambantu memilib proses
pematerian yang sesuai dan menentukan parameter proses dapat membantu industri dan
juga pemateri untuk menentukan masa proses pematerian, kerja-kerja perkeranian yang
lebih murah dan singkat, dan menyediakan satu proses pematerian yang boleh dipercayai
dan konsisten. Walaubgaimanapon, kaedah yang diperlukan bagi pembangunan projek

ini bermula daripada perancangan awal, analisis, rekabantuk, pembinaan prototaip, dan
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akhirnya pelkasanaan dan pengaplikasian ujian terhodop sistem yang telah dibina.
Tambahan lagi, evolvsi prototaip telah dipilih sebagai kaedah pembangunan sistem
projek ini. Dengan kata lain, prototaip sistem yang dicadangkan telah dibargunkan dan
dilaks anakan dengar menggunakon Oracle Application Express version 3.2 sebagai
pembangun muka web, dan Oracle database 11g sebagai aplikasi peroyimpan data.
Akhir sekah, projek ini telah dijayakan untuk mencapai objektifnya meperbaiki
pemilihan proses pematerian dengan meggunakan sistem pakar yang merupokan sebuah
program berkomputer yang perkebolehan ‘reasoning’ untuk menyelesaikan masalah

terkntu.
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CHAPTER 1

PROJECT OVERVIEW

1.1. Introduction

Welding is a fabrication or sculptural process that joins materials, usually metals
or thermoplastics, by causing coalescence. This is often done by melting the workpieces
and adding a filler material to form a pool of molten material (the weld pool) that cools
to become a strong joint, with pressure sometimes used in conjunction with heat, or by
itself, to produce the weld. This is in contrabmnbmnst with soldering and brazing, which
involve melting a lower-melting-point material between the workpieces to form a bond

between them, without melting the workpieces.

Many different energy sources can be used for welding, including a gas flame, an
electric arc, a laser, an electron beam, friction, and ultrasound. While often an industrial
process, welding can be done in many different environments, including open air, under

water and in outer space. Regardless of location, however, welding remains dangerous,



and precautions must be taken to avoid burns, electric shock, eye damage,

poisonous fumes, and overexposure to ultraviolet light.

Besides that, Arc welding uses a welding power supply to create an electric arc
between an electrode and the base material to melt the metals at the welding point.
Welding in general can be considered as a multi-input multi-output process. Finally, the

process of arc welding is widely used because of its low capital and running costs.

1.2. Problem Background

In today technology, welding is an important process in manufacture and
assembly project. Welding expertise is required to generate a good welding procedure.
For small and medium industry, employing a welding expert is quite costly. Therefore, it
would be indeed an asset to the industry if the expertise on the particular domain could
be pooled and configured into an expert system, which is a computer program with
reasoning capabilities to solve a particular problem.

The existing computerized welding expert systems have same drawbacks

regarding the selecting and determining the welding parameters.



1.3. Statement of the Problem

While conducting this study, the main question to be focused on is how an
effective and efficient computerized system can help in selecting the welding process

and determine process selection parameters.

1.4.  Project Objectives

The main objective of this project is to design and develop an expert system to

select suitable welding process and determining the optimum welding parameters

1.5. Scope

The scopes of this project are:
1. Collecting data about the welding processes parameters.
2. Designing database for The welding processes, welding parameters, and work-
pieces characteristics related to the parameters of welding processes
3. Developing algorithms to find out the most suitable welding process and its

parameters related to a specific work-piece.



1.6. Importance of the project

The selection of a suitable welding process and determining the optimum
parameters is not an easy task. This requires experience and involves a substantial
amount of the time, expensive and extensive clerical work. The availability of expertise
to generate a set of welding procedure is either expensive, scarce, or situations for which

specialists do not have time.

So, with using the expert system, the welder just need to specify the workpiece
materials, dimensions. Then the system will provide the suitable welding process and the

optimum welding parameters.

The advantages of this computerized welding process selection system are:

1. Provides reliable, and consistent welding processes

2. Available 24/7

3. Saving the expertise salaries and their benefits

1.7.  Chapter Summary

This chapter contains brief introduction of arc welding, background of the
problem, statement of the problem, objectives of the project, scope, importance of the
project, and chapter summary.
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