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ABSTRACT

This project is to develop new design and fabricate the bollard light prototype
by using Product Development Process approach. This project uses the principles of
concurrent engineering and rapid prototyping as a tool to produce a prototype. To
realize this project, the new design of bollard will be developed through product
development approach from sketching until prototype fabrication. The entire
elements in the product development have to be considered during the execution of
this project. Computer Aided Design CAD is used to design the product into solid
modeling or surface modeling. The data from CAD will be using during rapid
prototyping process. RP process is to build the master pattern by using fused
deposition modeling machine. Computer Aided Engineering (CAE) is use to identify
the performance of the bollard and at the same time try to get the best material for the
concept bollard through the analysis and optimization of CAE. Finally, the gathered
data from market research, identifying customer needs, interview and survey have
been use to produce the concept for the bollard. The bollard concept that had been
chosen was Urban Style.
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ABSTRAK

Projek ini adalah berkenaan pembangunan rekabentuk dan fabrikasi prototaip
lampu taman dengan menggunakan pendekatan proses pembangunan produk. Projek
ini juga menggunakan prinsip dari strategi kejuruteraan selaras dan rapid prototyping
sebagai alat untuk menghasilkan prototaip. Untuk merealisasikan projek ini,
rekabentuk lampu taman terbaru akan dibangunkan melalui pendekatan proses
pembangunan product dari lukisan lakaran sehingga fabrikasi prototaip. Keseluruhan
aspek dalam pembangunan produk haruslah dititik beratkan semasa pelaksanaan
projek ini. Computer Aided Design CAD digunakan untuk merekabantuk produk
kepada model pepejal atau pun model permukaan. Maklumat data dari CAD akan
digunakan semasa proses rapid prototyping. Proses RP adalah untuk membentuk
master pattern dengan menggunakan mesin fused deposition modeling. Computer
Aided Engineering (CAE) digunakan bagi mengenalpasti kemampuan struktur lampu
taman ini dan pada masa yang sama dapat memilih bahan yang terbaik bagi konsep
lampu taman ini melalui proses analisis dan optimisasi melalui CAE. Akhirnya, data
yang dikumpul daripada kajian pasaran, mengenal pasti kehendak pelanggan,
temuduga dan survey digunakan untuk menghasilkan konsep untuk lampu taman.
Konsep lampu taman yang telah dipilah adalah Urban Style.
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CHAPTER 1

INTRODUCTION

This chapter is to provide the reader with an introduction to the research
conducted for this project. This chapter discussed on the background, scopes, objective

and problem statement of this project.

1.1  Project Background

This project is to develop a new design and fabricate the bollard light prototype
using rapid prototyping machine which is Fused Deposition Modeling (FDM) machine.
The process is started by product planning development and proceeds by design process
development from sketching until prototype fabrication. The analysis and optimization
of this product are by using modern approach which is Computer Aided Engineering
(CAE) to get the best product.

Bollard light is one of the outdoor lighting. This project is to develop new design
of bollard through modern product development approach. The references for this
information are gathered from Majlis Bandaraya Meleka Bersejarah (MBMB), journal,
reference books, and related websites. Rapid prototyping is the process to fabricate
bollard prototype. Rapid prototyping (RP) is the process to develop the master pattern.
The product development process can lead to superior design through the design by
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analysis. The bollard prototype test is by using finite element analysis (FEA) to
optimizing the structure and thermal of the bollard. For design optimization, FEA is

need to check the structure and thermal issue of the design

1.2  Objective of Study

The main objective of this project is to carry out feasibility study of modern

product development process.

1.3 Problem Statement

Traditionally, the product development process has relied on a combination of
past experience, basic calculation, prototype fabrication manually and prototype testing.
The traditional model of the product development process and organization is based
upon a sequential and functional approach to development (Wheelwright and Clark,
1992; Zaccai, 1991). Initially in this process, a design concept was chosen, often heavily
influenced by what worked in the past. In the traditional approach, the drawing of the
concept design is done manually drawing which using drawing tools like ruler, protector
and more. Next, calculations were made to get some assurance that the design would
meet the requirements like structure, material selection and other characteristic.
Typically, the analysis is by using the formula from theory and calculates it by manually
part by part of the drawing. Prototype part was then obtained to obtain a representation
of the product under development. The prototype fabrication was made by manually by
using man power. A review of the methods traditionally used in the product
development process development process would be helpful but it can be defined as the

waste process where the traditional process extend cycle times or incur additional
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resources use, thereby increasing costs. Traditionally, the development process has

relied on classical structural mechanics and experimental based methods.

This project is to solve the traditional engineering process approach. This project
has chosen the bollard light as the product to show the mechanism of the modern
product development process and concurrent engineering approach. The modern product
development process is started with the product planning where here the strategies and
assessment of technology developments and market objectives have been developed.
The process conceptual design is done by collecting data from customer need. The
design is developed by using modern approach which using computer aided design
(CAD). Then the data of the product from CAD will be transferred to the analysis
software and prototype machine concurrently. Furthermore, all process in the modern
product development process can be concurrently works; it can be identified as the
concurrent engineering (CE) approach. Those bring a lot of benefits compared to the

traditional approach.

This project will focus on the bollard because the problem of bollard where the
current bollard in Malaysia are having weakness concept design and the fail of target
market of this product where, from the observation bollard are becoming extinct in
Malaysia’s landscape due to the weakness of product planning and product development
approach. The design of the bollard will be improved by implementing modern product
development process through product planning, identifying customer need, target
concept, design through computer aided design (CAD), analyzing using computer aided
engineering (CAE), and testing product through rapid prototyping. This implementing

process is using concurrent engineering (CE) approach.
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14 Scope

The scopes of this project are:
i.  To study on concurrent engineering and product and design development

process.

ii.  To study on bollard existing market, computer aided design (SolidWork),
computer aided engineering (CosmosWork), and rapid prototyping
(Fused Deposition Modelling).

iii.  To study on the drawing tool which is SolidWork as the computer aided
design (CAD) approach, analysis tool which is CosmosWork as the
computer aided engineering (CAE) approach.

iv.  To design, analyze and fabricate the final concept design of bollard.

1.5  Benefit of Study

For the last few years a product development process is becoming more
important. This project implementing modern product development process which

conducting from the product planning phase until prototype fabrication phase.

Furthermore, this project is focusing on the concurrent engineering within
product development process. It means this project is focusing more on the important of
lead time and cost. The most efficient project is the project that reduces cost,
compressed lead time and produce high profit. This project has trained on working base
on concurrently approach and arranged all process in efficiently to obtain the target of

this project.
This project also has introduced the modern technology tools such as rapid

prototyping machine, CAD and CAE software. This technology is very important in

concurrent engineering implementation. By using these modern technology tools the
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product development process is more effective where these tools provide easier and

faster result.

1.6  Report Outline

Chapter 2 is discussed the literature search more on bollard lighting, product
development process, concurrent engineering approach, computer aided design, and

computer aided engineering, rapid prototyping and rapid tooling technologies.

Chapter 3 is discussed base on the experimental work that have been conduct
during this project. The experimental works are base on project which implements
modern product development process within concurrent engineering in developing new
concept bollard. The process starts from product planning until prototype fabrication and

analysis bollard’s structure.

Chapter 4 is showed the result and the finding from this project. The result is
more on the effectiveness of the implementation of the modern product development

within concurrent engineering.

Chapter 5 is discussed on the result and interpreted the results that have been
found through this project. Furthermore this chapter discussed on the limitation of this

project that barrier to get the accurate result.
Chapter 6 is the conclusion for this project. This chapter has concluded the

overall of this project in positive and negative side. Furthermore, the recommendation

for future research also has been attached in this chapter.
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CHAPTER 2

LITERATURE REVIEW

This chapter has provide an overview of bollard lighting, modern product
development process, concurrent engineering approach, computer aided design,

computer aided engineering, rapid prototyping and rapid tooling technology.

2.1 Bollard Light

Bollard light is a stand which provides illumination as a defining element to
mark pathway, direct pedestrian and vehicular traffic. Furthermore, the bollard can
brighten the dark yards and make the home stand out in the neighbourhood or improve

safety and security.

2.1.1 Function

Bollards light are an aesthetic lighting steel barrier used to illuminate and
brighten the walkway or path way of the landscape for residential used. Bollard also
offers a unique way to dress up the exterior of home, commercial space or any landscape
through soft lighting without detracting from the architectural element of the building’s

outlook.
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