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Abstrak

Projek ini terhasil daripada pemerhatian di pelbagai tempat seperti kedai ,
bengkel mahupun rumah sendiri dan pengalaman yang kami lalui ketika melakukan
kerja - kerja di bengkel seperti bengkel kimpalan , gegas dan mesin .Antara
permasalahan yang sering terjadi seperti kehilangan alatan - alatan tangan di
bengkel , peralatan bengkel yang tidak teratur , ketidaksesuain tempat penyimpanan
peralatan ,masalah punca tenaga elektrik jauh dan kawasan yang tiada sumber kuasa
elektrik , menggunakan tenaga lebih untuk mencari peralatan bengkel ketika
melakkukan tugasan , dan juga masalah mengalihkan dan memindahkan mesin
welding atau perlatan yang berat .Melalui permasalahan ini , kumpulan kami telah
menganalisis model yang sedia ada di pasaran dan melakukan beberapa modifikasi
melalui kekurangan dan masalah model tersebut .Hasil daripada modifikasi itu kami
telah melakukan penambahbaikan dari pelbagai aspek . Selepas itu ,hasil daripda
model sedia ada di pasaran , kami melakukan beberapa memodifikasi bersesuaian
masalah . Projek ini di namakan multi trolley tool box kerana mempunyai pelbagai
fungsi dan hasil gabungan di antara kotak penyimpanan peralatan , platform troli ,
kotak pembekal kuasa elektrik dan juga meja kerja . Modifikasi yang pertama adalah ,
pelbagai penyimpanan peralatan , kedua , trolley platform boleh lipat yang boleh
membawa dan mengalihkan barang berat seperti mesin welding dan sebagai nya .
Ketiga , mempunyai bekalan kuasa arus ac elektrik yang mampu membekal arus pada
peralatan elektronik seperti kipas , mesin grinder , mesin drill , lampu dan sebagainya .
Kelima , multi trolley tool box juga mempunyai meja kerja lipat bertujuan memberi
ruang kerja extra untuk melakukan kerja . Kesimpulannya , hasil daripada modifikasi
projek ini, kami dapat mengatasi permasalahan penyimpanan peralatan yang terdapat
di bengkel dan pada model di pasaran dan menawarkan pelbagai fungsi dan

keefisyenan dalam melakukan kerja -kerja di bengkel .



Abstrack

This project resulted from observations in various places such as shops,
workshops or even our own homes and the experience we went through while doing
work in the workshop Politeknik Sultan Salahuddin Abdul Aziz Shah when has been
doing task at workshop such as welding , foundry ,and machining .Among the
problems that often occur such as loss of hand tools in the workshop, unorganized
workshop equipment, unsuitable equipment storage, hard to find electrical sources
and areas without electrical power sources, using more energy to find workshop
equipment when performing tasks and problem of moving and relocating welding
machines or heavy equipment and limited workspace .Through these problems, our
group has analyzed the existing models in the market and made some modifications
through the shortcomings and problems of the model. As a result of the existing
models in the market, we made some modifications to suit the problem, scope and
limitations of our study. This project is called Multi trolley tool box because it has
various functions and a combination of tool boxes , trolley platform , power supply
box and work bench . The first modification is, a variety of equipment storage, the
second, a foldable platform trolley that can carry and move heavy goods such as
welding machines and the like. Third, have an electric AC current power supply that
is able to supply current to electronic equipment such as fans, grinders, drill machines,
lights and so on. Fifth, this project also has a foldable work bench to provide extra
work space to do work . In conclusion, as a result of the modification of this project,
we were able to overcome the problems of storage of equipment available in the
workshop and on the models on the market and offer a variety of functions and

efficiencies in doing the work in the workshop.
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CHAPTER 1
INTRODUCTION ( 1203 )

1.1 Introduction

A tool storage box (also known as a tool box) is a box that serves as an equipment
storage place that has several levels of storage. usually used to store workshop tools that are
commonly used to do maintenance work, manufacturing and even repair work. After that, the
way a tool storage box works is to store and carry it anywhere by lifting and pushing. In
addition, in the Shah Alam Polytechnic workshop there are several storage places and tool
trolleys, but the existing workshop equipment storage is less satisfactory and less efficient.

Tool boxes are typically used as trade, hobby, or DIY and their contents vary according
to the craft. Modifying the tool box becomes a hobby for people who customize the tool box
depending on what and the needs and functions of the tool box are used. Therefore, we both
have planned to build and modify a tool box with various functions .Each function we modify
based on the needs of use and problem solving available in the Shah Alam Polytechnic

workshop,

1.2 Background

In this era of globalization, the invention of equipment and technology, day by day, is
growing rapidly with one main purpose which is to provide convenience to users. The use of
versatile equipment makes it a major attraction for users to use it. Synonyms of the word
versatile are fickle, changeable and unstable. Therefore, as much as possible is that each

person or thing has the ability to change depending on the situation and the use of the thing.
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This multi trolley tool box is related to the principle of versatility that depends on the
suitability of the use situation.

In addition, health issues on the ergonomics of equipment and products for use such as
pain in the limbs, fatigue transporting to take equipment to move from one point to another,
become a weight point that must be considered before and after the project is carried out.
along doing this multi trolley tool box.

By modifying the design and adding useful functions to the existing market products to
make it versatile and able to solve problems for consumers is our priority to produce this
project.

The mutli trolley tool box project also emphasizes on the safety of consumer good ‘“Akta

Perlindungan Pengguna 1999 ” to prevent any injuries caused by our project design to users

1.3 Problem of statement

Some of the problems ‘tool box' and ‘troley tool box' that are often faced by users are
the first is the durability of the material 'tool box' is not resistant to bending and load that
causes the material to break easily and detach such as in the handle and cover clip that
endanger the consumer. second, (trolley tool box and tool box) whose equipment storage
space such as driver screws, pliers, grating file, electric soldering iron and so on is too limited
and small. thirdly the suitability of inefficient storage space that can damage the equipment
stored and usually the points and blades of the equipment that are easily damaged, due to the
various dimensions and shapes of the equipment. Fourth, the supply of electrical power is
difficult to obtain, such as when doing work - work outside that equipment requires a source
of electrical energy such as lights, drills and so on. Fifth, limited work space, makes users feel
less comfortable when doing work - work that causes the quality of work and work results to

be reduced.
15



1.1 Research objective

The objective of this study is to produce a portable and multi - function tool storage and

it is named multi trolley tool box. Among the objectives of this study are:

1. Able to have a place of electricity supply that can

charging equipment that requires electrical energy

2. Able to store a variety of hand tools of various shapes

in an organized and correct manner.

3. provide comfort to users from the aspect of workspace.

4. Facilitate tool search and reduce manpower.

1.2 Research of question

1. Is your tool storage trolley able to handle the problem statement in (1.3) above?

2. Will this project be able to increase the productivity of individuals, communities and

countries?

3. Can this project increase one's thinking and creativity in creating, improving, and

modifying something?

16



1.3 Scope and limitation

1.These products and modifications are suitable and user friendly

2.This product is more effective to students and workers in the field towards vehicle

workshop, welding, maintenance and so on.

3. The suitability of the product place, more suitable in places such as homes, workshops and

factories.
4.For ideas our team want make by using more heavy duty materials such as mild steel and

hollow mild but we don’t have enough budget and complete equiment and tool , so we

replace a materials with use plywood and used material such wooden pallets .

17



CHAPTER 2

LITARATURE REVIEW (1203)& ( 1184)

2.1 Introduction (1203 )

Litarature review is a study conducted based on theories - theories that are true and used
in fields related to research such as articles, journals, blogspots, and so on. Therefore, in this
chapter there are several theories applied to this study such as the use of our study materials, tool

box system, trolley platform, power supply and work bench.

2.3 History of trolley tool box

Tool boxes were invented about 107 years ago by brothers Charles and Howard. From
year to year the tool box has been upgraded for example, if before the tool box was made of
wood but now the material used to make the tool box is more durable that is made of iron. The

tool box nowadays also has wheels to make human work easier .

2.4 Concept of tool box

Figure 2.4.1

A toolbox could refer to several types of storage to hold tools. It could mean a small

portable box that can carry a few tools to a project location or a large storage system set on

18



casters. Modern toolboxes are predominantly metal or plastic. Wood was the material of

choice for toolboxes built beginning in the early 19th century.

Toolboxes can be mainly divided as 5 types. They are:

e Plastic

o Steel

e Aluminium
e Waterproof

o Cantilever

Figure 2.4.2:Cantilever tool box

Small portable toolboxes are sometimes called hand boxes or portable tool storage.
Most portable toolboxes have one handle on top and a lid that opens on a hinge. Many have
a removable tote tray that sits on a flange inside the lip of the box, with a single larger
compartment below. The tote tray helps organize smaller parts and accessories. Portable

toolboxes sometimes use slide-out trays or cantilever trays in lieu of the removable tote tray.

Metal toolboxes (typically steel) weigh more than plastic ones. A plastic toolbox laden with
tools can weigh the same as a comparable steel box does when empty. Metal boxes are also
subject to rusting and their sharp edges can mark the surfaces of things they are banged
against. Metal is, however, known for being stronger than plastic, so one should balance its

disadvantages against the need to withstand abuse and support the weight of many tools.
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Figure 2.4.3:Portable chest

Portable chests are a type of tool storage that is small enough to carry, but has
drawers to organize contents. Portable chests have a handle on top for portability and a top
lid that opens on hinges. Portable chests typically have 3 -4drawers. Most are made from

metal, but some have a plastic shell with metal drawers in order to help lighten the piece.

A toolbox can also refer to a large tool storage system, or tool chest combos, that
includes multiple pieces. These systems are almost always made from metal. Most tool
storage systems are painted steel, but some are stainless steel and aluminum. They include a
top chest that has drawers and a top lid that opens on a hinge. The top chest is designed to sit
on a cabinet, also called a rolling cabinet (rollcab) or rollaway. The cabinet sits on four or
more casters and has drawers to organize tools. Other pieces can be added to the system or
combo. A middle chest, also called an intermediate chest, can be placed between the top

chest and cabinet .

Figure 2.4.4Tool carts
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Toolcarts (also known as rollcabs) are commonly used in the transportation industry for
maintenance and repair of vehicles on location. Used as portable work stations, some of the

larger types are self powered and propelled, for example, pit carts in automobile racing.

After several decades of decline in popularity, today a resurgence in use is underway.
Viewed by many as intended primarily for specialized craftsmanship, such as machinists, tool
and die makers, jewelers and other specialized craftsmen, they are also sought after by
average tradesman and collectors as working heirloom. Many toolboxes and chests from a
variety of trades can be seen at the Smithsonian Museum of American History.

2.5 Types of tool boxes available in the market

At this point, we can see the various types of tool boxes that are available in the market and
are usually widely used and generally. We can buy this tool box in markets such as hardware

stores and applications buying and selling at Shopee, Lazada and so on .

Figure 2.5.1

Figure 2.5.1 is a basic tool box that only works to store hand tools in the workshop so that
they are not littered and easy to find if you want to use the equipment because it has been stored
in the tool box. The capacity to store equipment in this tool box is also limited due to its
relatively small size the shape of a tool box like this is very basic because this type of design has

not yet gone through the process of innovation.
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N
Figure 2.5.2 : Trolley tool

From figure 2.5.2 is a trolley tool. The usual tool trolley has 3 levels of equipment storage,

has 4 wheels, relatively open storage. After that, its advantage, there are 3 floors that can

separate the type of storage use, portable, and also easy for users to pick up and return

equipment. After that, the disadvantage is that the equipment storage looks unmanaged and does

not look neat, and also easily dirty due to using the concept of open storage.

Figure 2.5.3 : trolley tool box

Trolley tool box works to store workshop equipment. However, the trolley tool box has
a few advantages when compared to the tool box rajahl earlier. This is because, not only can
store equipment. This trolley tool box also has wheels to make it easier for us to move it without
having to use a lot of energy to lifting.Furthermore, the capacity to store equipment in this tool
box trolley is quite wide allowing users to store a lot of workshop equipment. Over time tool
box trolley already has wheels and large capacity tool box trolley already has wheels and large

capacity .
22



2.6 Multi trolley tool box design selection

1.first design

Figure 2.6.1: First sketch

In figure 2.6.1 shows the first sketch of our project, in which there are 4 wheels, 4

drawers of various sizes, 1 handle, 2 shelves, hidden equipment storage and electrical power

supply.

However, there are some shortcomings in this design. after making further study of this

design, it compacted some shortcomings in this design are practicality in terms of maintenance on
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the electrical power supply , quite hard to develop and built this design and also shortcomings in

terms of functionality to overcome our problems and achieve our objectives.

2. Second design

S |
1 ‘\\\\\i
AN
P
|
\
|
{
i L 1
[
T
e (on)]
L I T
T T T T * T T Im””‘l -lm”
Figure 2.6.2

Figure 2.6.2 is our second design that we has been doing at inventor software . Our
second design is the result of improvements from our first design to overcome problems and
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achieve our objectives. Among the improvements made is to add some functions, the design is
easy to build, more practical and easy to perform maintenance.

2.7 Introduction of multi trolley tool box

Figure 2.7

A trolley tool box is generally a portable storage of workshop equipment. After that, there
are various types, designs and functions of trolley tool boxes available in the market and and
also previous researchers who designed and made trolley tool boxes. After conducting extensive
and detailed observations, studies, and surveys, our group has decided and agreed to to modify
the tool box trolley.
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The implementation of modifying and redesigning this trolley tool box, we named as
Multi trolley tool box. In accordance with the name of this Multi trolley tool box, it because
there are various functions and base combined results of trolley platform, work bench, power

supply box and trolley tool box.

In addition, in the Multi trolley tool box study process, we have also planned the multi
trolley tool box manufacturing process based on this design. In the process of making our
project we have been influenced by the materials used by the project, existing equipment and
limitations in terms of our capital and finance and also we attach importance to the design of our
project based on consumer safety such as the consumer protection act 1999.

2.7.1 Trolley platform

Figures 2.7.1

This goods maneuvering equipment is designed for easy transportation of heavy
and bulky items. They come in great use for where carrying heavy items manually over
longer distances would be unsafe or strenuous on your body. The main purpose of using
one is to move items from one place to another with ease while allowing you to carry
more loads than you would manually. You will notice that the item has a simple design so
you and your team can use it straight away with minimal training. You can expect most
versions to follow the design of a flat platform with four casters (wheels) and a fixed
handle which is used to either push or pull the platform and the load it's carrying . There

are a number of advantages you can get from using one of these robust and heavy goods
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moving solutions. We're going to look at a number of them below to give you a better idea
of it's the right moving solution for your current, or any future, challenge. Transporting
heavy or uneven material manually can be a challenging task which is where having one
of these can help as they are there to make the transportation process easy and safer for
you, your team, and anyone else moving items on your site. Most trolleys have a grip
where the load sits to ensure the load stays in place and does not become unbalanced. For
anyone operating this equipment, it means they will not have to worry about the load
accidentally slipping or becoming unstable. The wheels on it allow for a smooth
transportations process as long as there are not any obstructions in the surrounding area

S0 you can move items around your floor space withease.

Safety measure of platform trolley

When lifting any heavy items there is always a potential risk and that's where this item can
help significantly reduce the risk of damage and personal injury. Platform trolleys are
designed to take the heavy lifting out of moving objects, small and heavy, so it is less
strain for the operator and person moving the item to ensure a safe andeasy transportation
method. You need to remember to not try to exceed the capacity of the variation you have
as this canpotentially damage the goods its carrying, making it less efficient when
transporting. If you are carrying heavy goods, please always ensure you are wearing the
correct safety equipment such as suitable safety clothing, gloves, and footwear to avoid

any personal injuryto the operator.
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2.7.2 Inverter

Figure 2.7.2

Inverters are also called AC Drives, or VFD (variable frequency drive). They are
electronic devices that can turn DC (Direct Current) to AC (Alternating Current). It is also
responsible for controlling speed and torque for electric motors. Electric motors are found in
most devices we use to do work such as small electronics, transportation, and office
appliances. These motors need electricity to run. Matching the motor’s speed to the required
process is essential to avoid wasting energy. In factories, wasted energy and materials could
put the business at risk, and so inverters are used to control electric motors, boosting
productivity and saving energy. An AC drive consists of a rectifier unit, a DC intermediate
circuit, and an inverse conversion circuit. The rectifier unit inside an AC drive can be
unidirectional or bidirectional. The former can accelerate and run the motor by taking energy
from the electrical network. A bidirectional rectifier can take the mechanical rotation energy
from the motor and send it back to the electrical system. A DC circuit will store the electrical
power for the inverse conversion unit to use. Before the regulated power is received by the
motor, it undergoes a process inside the AC drive. The input power runs into a rectifier unit
and the AC voltage is converted to DC voltage. The DC intermediate circuit smoothens the
DC voltage. It then flows through the inverse conversion circuit to convert the DC voltage
back into AC voltage. This process allows the AC drive to adjust the frequency and voltage
supplied to the motor depending on the demands of process. The speed of the motor
increases when the output voltage is at a higher frequency. This means that the speed of the

motor can be controlled viathe operator interface.
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2.7.2 .1 Benefits of using inverter

1. Energy-saving

Fan and pump applications benefit significantly from AC drives. Superior to dampers
and on/off controls, using AC drives can reduce energy consumption by 20 to 50 percent by
controlling motor rotation. It is similar to reducing the speed of a car. Instead of using breaks,

the speed of the car can be reduced by lightly pressing on the accelerator.

2.Soft Starters

An AC Drive starts the motor by delivering power at a low frequency. It gradually
increasesthe frequency and motor speed until the desired speed is met. Operators can set the
acceleration and deceleration at any time, which is ideal for escalators and conveyor belts to
avoid dropouts of loads.

3. Reduced Power Line Disturbances

Starting an AC motor across the line can place an enormous drain in the power
distribution system, causing a voltage sag. Sensitive equipment such as computers and
sensors will trip when a large motor starts. The AC drive eliminates this voltage sag by
removing the powerfrom the motor instead of tripping.
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4. Simple Installation
AC drives are pre-programmed. Control power of auxiliaries, communication lines,

and motor leads are already factory wired. The contractor only needs to connect the line
to thepower source that will supply the AC drive.

5. Elimination of Mechanical Drive Components

An AC drive can deliver low or high-speed required by the load without speed-
increasing or reduction devices and gearboxes. This saves maintenance costs and floor-space
requirements.

2.7.3 Foldable work bench

Figures 2.7.3
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Being compact and easy to transport, a portable workbench is ideal for
mobile workshops, allowing you to work anywhere, at any time. The material used
to build portable workbenches is durable, dent-resistant and hardwearing. In
addition, they often have clamps and are suitable for use with various clamps and

tools

The typical woodworking workbenches come in huge sizes and substantial
weight. This allows them to maintain their stance while the worker is working on a

piece of wood using other tools,be it hand tools or power tools.

Moreover, workbenches are equipped with features and devices that hold the
wood piece for you. Some of them include built-in face vices, leg vices, end vices,
and dog holes where you can put pegs, holdfast, and other accessories or tools.

Most of the said features are commonly present in massive sizes of workbenches.

2.7.3.1 The benefits of using fold able work bench

A portable workbench truly is a game changer. If you have concerns about
the sturdiness and effective weight-bearing of a portable workbench , you’ll be

surprised to discover whatthe latest workhorses have to offer.

Often, the height and size of portable workbenches can be easily adjusted.
As a result, they are versatile and can fit into almost any space. Being compact and
easy to transport, a portable workbench is ideal for mobile workshops, allowing

you to work anywhere, at anytime.

The material used to build portable workbenches is durable, dent-resistant
and hard wearing. In addition, they often have clamps and are suitable for use with
various clamps and tools. Asa result, you can easily take care of jobs like cutting,

drilling, and sawing without breaking a sweat.


https://www.solidsmack.com/buying-guides/best-woodworking-vises/

2.7.4 Product safety act

Generally consumer products include goods and services. Pursuant to the
Consumer Protection Act 1999,“goods” means any thing primarily purchased or
used for personal, household or household purposes: includes goods installed on, or
incorporated into, any immovable or movable property; One of the rights of
consumers is the right to security. This means consumers need to be protected from
goods, production processes and services that could cause physical injury or harm to
the health of consumers or cause damage to property.

2.7.5 Selection of project specifications and manufacturing materials

Selection of project specifications and manufacturing materials is influenced by

our capital limits, our equipment.

2.7.5.1 wooden pallets and plywood

Plywood is a popular choice in construction because of its strength and low
cost. It is usually used in areas that are hidden from view in a post-construction
capacity. The most common plywood uses include support for floors, walls, roofs

and garages in residential construction.

The main material selection we used was plywood and wood pallets as
prototypes of our project to replace mild steel plate and mild steel hollow.We
choose these materials due to several factors namely cheap and affordable price,

strong and stable nature of the material, and also easy to work and shape.



2.7.5.2 Battery and inverter

The selection of the type and specifications of the battery and inveter to make
the power box supply is an important thing that will affect the ability and

performance of our power box supply when using it.

For battery selection, we plan to use car batteries. After that, for the car
battery specifications are 12 Voltage and 45 AH. In addition, for the inveter, we

chose the inveter that has pure sine wave DC - AC and 1500 Watts.

The reason we choose a 12V car battery is because it has a large capacity
while the inveter is because pure sine wave is safe to use for electronic equipment

and 1500 Watts because most electronic equipment does not exceed 1500 Watts.

2.7.6 Multi trolley tool box specifications and function

The multi trolley tool box that we designed is basically a place to store
hand tools. However, we modified and redesigned in accordance with the problems,
research and data collection that we have done to overcome the problem and to
achieve our objectives. Our multi trolley tool box was modified with a combination
of trolley tool box, work bench and power supply box. Multi trolley tool box
consists of 6 wheels for portability, 1 work bench to expand work space, 3 drawers
for equipment storage, 1 trolley plate to lift equipment and heavy items such as
welding machines, work pieces and the like with an estimated maximum load that
can at a capacity of 150 kg, a power supply box that can supply Ac current
electricity to electronic equipment up to 1500 Watts and is capable of supplying
electrical energy up to 2,333 hours of maximum continuous use at 15 A. After that,
the multi rolley tool box also has a hand tool hanger. This is a modification we have

made to achieve our objectives.



2.8 Previous researcher’s study (in the country)

Figure 2.8: Previous researcher's study final year project ( Politeknik Banting )

In this figure 2.8, is a study in the country that has previously conducted a
study on Trolley tool box. Researchers have been uploading videos on social sites
on the Youtube app in the last 4 years. The project was implemented by 5 students
who are students from Banting Polytechnic. After that, the final year project they
did was called Toolbox With Flippable Workbench.

Through observation and research that we have conducted, this tool box
with flippable work bench consists of 3, drawers where the bottom drawer for heavy
for heavy material, second drawer for mid weight tools and first drawer for a small,
light tool, and consumables. After that, it has a fairly large and comfortable work

bench to do work in the workshop and 4 wheels to support their mobile projects.



2.9 Comparison between Multi Trolley Tool Box and Tool box With Flippable
Workbench

) Has 3 drawers ® Has 3 drawers
® [IHave a work bench ® Have a work bench
® [IThe main material used is | ® Has4 wheels

plywood (prototype only) ® Has 1 hidden strorage tool space at
® [IHas an equipment hanger bottom flippable work bench .

® [IHas a platform trolley
® [IHas a power supply box

® [lhas 6 wheels

Figure 2.9

From figure 2.9, we can see some differences between Multi trolley tool
box and toll box with flippable in terms of functions and additions that we do on our

project based on the problems and objectives of each.



2.9.1 What makes us disagree on the design of the researcher’s project before.

What makes us disagree on the design and practicality when in the situation of

doing work in the previous researcher's project workshop are:

® \Work bench : - The table legs are designed to be placed on top of the tool box,
it will be inconvenient and heavy when trying to open a flippable work bench.

- The legs of the table that have wheels are intended to be
portable, it will be difficult where every time to move from

one point to another have to fold the work bench first.

- The position of hidden storage tool space at the bottom of
the flippable work bench will be inconvenient when you
want to pick up equipment without opening the filppable

work bench.

2.30 Summery

Overall, what is obtained from this chapter is an experiment made with
reference to previous research sources to complete the work done. In addition,
some information from materials, material selection, and comparison. This

implementation was able to achieve the objectives of our study.



BAB 3
METADOLOGI KAJIAN (1203)

1.1 Introduction

In this chapter, we describe the methodological flow chart throughout the
implementation of our project based on the problems we are trying to solve, the
objectives of the project in progress, the steps and process of project production and

data analysis.

Project selection, we chose this "multi trolley tool box" because based on the
experience and problems faced by students while carrying out assignments, while in a

workshop at Shah Alam Polytechnic.



3.2 FLOW CHART METHODOLOGY

Detail design of the Free Energy
Flash Light

l

Selection of appropriate
materials and component

|

Identifying and resolving project |>

|

Installing project outline

l

Refining division and internal
project (touch up) NO |

Product testing

YES

3.2.1 ldentifying problems

At the beginning of this study is to identify problems in PSA workshops.
Therefore, careful plans are implemented for such problems. This is due to the lack of
tools, damage, loss of tools, tidiness of the workshop, limited work space and the
problem of distance between objects with distant electrical power sources that cause
the tasks given by the lecturer to students to be slow to complete and require energy.
more to complete the task.



3.2.2 Analysis

The data obtained are collected, processed and analyzed for the next steps to be

taken and the determination of the study is done in the way requested in this objective.

3.2.3 Design

Before the project is implemented, the design has been designed to find out the
stable features to accommodate the load and function of the tools and multi trolley
tool box to be stored and used. In fact, this design is so that before the implementation
is done, we can identify problems and detailed information to produce the project.

3.2.4 Implementation

When the project is completed, the multi trolley toox box will be tested with
different loads and dimensions of equipment to be stored such as storing screwdrivers,
saws, drills, spanners, t -shaped spanners, welding machines and so on according to
the storage space that has been reserved. Also, test the power supply point to see if it
can function to supply power to electrical equipment such as drills, lights, and

grinders.

3.2.5 System
When the multi trolley tool box has successfully achieved the objectives

demanded, such products will be placed in PSA workshops and used to address the

problem statement already listed.

3.3 Data colletion methods



For this study, the method of data collection is to do a search on how to
manufacture products through google and youtube websites. The next method of data
collection is to conduct a questionnaire on the problems found in the workshops -
PSA workshops and the way to distribute the questionnaire is to make a questionnaire
online.

3.4 Product Design Selection
The selection of this product design is based on stability, strength,

manufacturing cost, product quality, user -friendliness and ease of producing the
product.

Design 1

Figures 3.4.1




Design 1 is the first sketch obtained from us. The product has various functions
as in Figure 3.4.1. However, this product is difficult to build which requires additional
tools and accurate measurements to be built. After that, consumer friendliness. Design
1 has battery and inverter storage that is inside the main body and looks neat, but it
will be a difficulty when making the drawer part that will collide with the drawer.
Next, when the battery is damage or run out, we need to remove and replace or

charge the battery but need to remove the drawer first.

RAJAH 3.4.2

Figure 3.4.2

Design 2 is our second sketch. This design has been improved from design 1
which is easier to build, neat and user friendly. after that compared to design 1, design
2 has a hanging place and a temporary work place. after that having the supply place
is outside the main body and it is easier to perform the maintenance process of the
battery, inveter, switch and the like.
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3.5 LIST OF MATERIALS AND COSTS

Material Dimension Quantity Price (RM)
Battery 127mm, h-129mm
1 1