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CHAPTER ONE
INTRODUCTION
1.1 Introduction
Door is a movable structure that is used as a means of closing off entrances for security purpose and also for the beautification of the area. In the ancient time, doors were not used and the people of then live comfortably in peace since there is trustworthiness among them, but as time goes on, some people gang up to become an enemy of progress, they started stealing another people’s properties and also terminate their live. This brings the people of those days to sit down and discover what is now known as door. During that time, doors were made of grasses or wood as a means of locking to secure their life and properties.
As a prelude to other parts of this study, this chapter will discuss the background upon which this study was initiated, the statement of problems that led to this study, the Aim and Objectives of the study. Others are Significance of the study, Scope of work, Limitation of the study and Definition of technical terms.
1.2 Background of Study
Wood as a material has a long history; it is the major component in the construction of doors. Doors made from wood is easy to construct and very cheap, but it can easily be destroyed when termites and other pests penetrate through it and it is not friendly with water and fire. The same thing happens to doors made from grasses, even worsen than that of the wooden door. As a result of these properties, wooden or grass door is not effective for security purpose as it can be easily breakthrough. It was due to these problems that made engineers to develop and design more strong and effective door which is the metal door. Metal doors are in various design, these are: metal flush doors, flat sheet metal door etc.
The doors mentioned above give maximum protection to life and properties and meet people’s want. But for more advancement, double panel door was employed by modern engineer into the family of existing doors to give maximum satisfaction. So the construction of this project is based on this double panel metal door. This door is divided into two (2) halves; the big door and the small door. It consists of the frame, the panel which is made of metal sheet, the stopper, the locking device, the hinges and the handle. There are forces acting on door, these are:-
1. Contact Force: - This is a force which exists between surfaces in contact. It includes pushing and pulling forces, frictional forces and tension force in strings and wires.
2. Force Field: - Typical examples of force field include gravitational force, electrostatic force and magnetic force.
A gravitational force is the force which the earth exerts on every object on its surface.
Therefore, in Nigeria where the research was carried out, the activities that was conducted is to fabricate of Twin Panel Metal Door.

1.3 Aim and Objectives of Study
The aim of the study is to design and fabricate the of twin panel metal door. In achieving this aim, the following specific objectives were laid out as follows:
1. To allow large objects to pass through the door at the same time by opening the two (2) panels.
2. To prepare students for future task as an engineer or technologist.
3. To provide maximum security for life and properties.
4. To ensure better life span for door with the use of quality materials.
5. To promote and improve the method of door designs to a modern design.
6. To expose the students to various machines used in the construction of twin panel metal door and to be technically involved.
1.4 Significance of Study
Metal door is a very strong type of door with a good life span and possesses high resistance to corrosion  Metal door is more advantageous when compared to other types of doors due to its mechanical properties especially when a good material is selected for the construction of the door. It is more appreciated when coated properly with quality paint.
Metal door is therefore preferred to other types of doors due to the following reasons.
1. It provides adequate security to life and properties
2. It offers high resistance to strain.
3. It has a good life span
4. It beautify houses, offices etc
5. It offers a very high resistance to rusting when coated properly.
This study will be of immense benefit to other researchers who intend to know more on this study and can also be used by non-researchers to build more on their research work. This study contributes to knowledge and could serve as a guide for other study.
1.5 Scope of Study
The scope of the research is focused on the Design and Fabrication of Twin Panel Metal Door.
1.6 Limitations of the Study
During the course of this study, many things militated against its completion, some of which are:
1. Time Constraint: The time frame given to accomplish this project was very short due to school academic calendar and it was carried out under pressure which made the researcher not to implement some necessary features.
2. Research material: availability of research material is a major setback to the scope of the study.
3. Frequent power failure: This made the researcher append more money on fuel to ensure sustainable power.
4. Financial Constraint: Insufficient fund tends to impede the efficiency of the researcher in sourcing for the relevant materials, literature or information and in the process of data collection (internet).


CHAPTER TWO
LITERATURE REVIEW
2.1 Introduction
This chapter focuses on the review of related literature. A literature review includes the current knowledge as well as theoretical and methodological contributions to a particular topic. It documents the state of the art with respect to the topic you are writing. It surveys the literature in the topic selected. In this research work the literature review includes the Theoretical Review of Twin Panel Metal Door, Need for Doors, Types of Door, Analysis of Alternative Doors, Choice of Alternative and Types of Metal Door.

2.2 Theoretical Review of Twin Panel Metal Door
Doors were invented as a means of locking up entrances to secure lives and properties. Woods, plywood and grasses that are used in construction of doors do not last longer because they are susceptible to both environmental reactions such as humidity, temperature, harmattan, rain, termite and external forces such as pull and push forces which cause deformation of shape and structure of the door after short period of time.

As time goes on, better technological innovations were developed to find alternative ways, which brought about metal doors of different size, shape and pattern. Again, metal doors are more rigid in nature than wood and grass doors. Metal doors have long life span and are not much susceptible to environmental attacks.

Metal doors in existence are of various design, and structures but this twin-panel design was made using materials like square pipes, plate sheets, for the construction as a way of improving on the existing ones. Electrodes were used for the fabrication in order to join the parent metals together. These factors make it stronger and more durable and possess the ability to withstand external forces and environmental influence. The shaking effect during harmattan period and also the stress and strain effects due to constant push and pull forces are drastically reduced to a very tolerable minimum level.
In this present project, the design was made very simple and the beautification purpose of the twin panel metal door is also taken into consideration by making a new design that occupied a test. This makes the door more durable, stress free and easy to use.

2.3 The Need for Doors
The main reason and the need for doors include:
1. For security purpose
2. To allow for privacy
3. For beautification of houses, offices, shops etc.
4. Regulation of access and noise reduction.
5. To control the physical atmosphere within a space by enclosing the air drafts so that interiors may be more effectively heated or cooled.

2.4 Types of Door
Doors are in various designs which are as follows:
· Leather door
· Wooden door
· Flat sheet door
· Glass metal door
· Metal door
The metal door was made up of metals and it has different unit like frame (metal panel), panel (metal pipe and sheet metal), handle (metal bar), and hinges.
The twin panel metal door we constructed is divided into units, namely:
· The panel unit
· The frame unit
· The handle unit
· The hinges

2.5 Analysis of Alternative Doors
Based on the improvement to increase men’s comfort, engineers in training learn design alternatives for making doors to meet up with the presence demand which give a long life span and adequate security.
Doors are in various designs which are as follows:
· Leather Door
· Wooden Door
· Flat Sheet Door
· Glass Metal Door
· Metal Door
Leather Door: This is the door that is made from leather to prevent unwanted access to an apartment and to reduce the rate of penetration of sunlight.
The frame and panel is made of wood and the leather is wrapped round the panel. The panel is joined to the frame with the aid of hinges for adequate movement of the door and also to allow for easy opening and closing of the door.

Wooden Door: Due to the fact that doors made from leather does not guarantee unwanted access to an apartment, this lead to use of wood as material for doors.
Wooden doors are greatly appreciated because, it possesses good workability, ease of construction relatively cheap and it is readily available in market. When a quality, strong and well treated wood material is used, the finishing outlook of a wooden door is inestimable.

Flat Sheet Door: Flat sheet door is a door design with metal frame and metal sheet as the panel. Sheet metal door is used in environment or house where adequate security is needed. Flat sheet door can withstand relatively high strain and strength.

Glass – Metal Door
This is a door in which the frame is made with metal and the body made of glass. Glass metal door is a very attractive and fascinating door design used in homes, offices and corporate buildings.
It is also used in tourism centres and in entertainment industries to create a good looking for their environment. 

2.6 Choice of Alternative
Metal Door: Metal is a very important material used in almost every field of engineering and technology. The use of metal door is gradually replacing, eradicating wooden doors because of its defect such as warping, knotting etc. which tends to lower its strength and make it to be easily break through.

Metal door could be painted and coated properly to prevent it from corrosion. It also provides maximum protection which may be attained in wooden door. (Sauveur, 2010).
Twin panel metal door is a type of door construction mainly with metal. It can be used in houses, stores, offices and auditorium.

Despite its strength and high resistance to strain it can be painted to give it a god and attractive look. This makes it suitable for use even in corporate buildings. Twin panel metal door goes beyond the protection of life and properties alone but also make buildings to look decent. When it is designed with an eye view and door knocker, it enables the owner to view the visitor at the other side of the door and also enable or help the visitor to knock without his/her hand but with the knocker.

This project work is termed twin panel door because it consist of two (2) doors: the small door and the big door which makes it possible for in and out passage of large object which may not pass through the single panel metal door. Therefore, it could be said that twin panel metal door with an eye viewer and a door knocker is the best of all other forms of doors (Sauveur, 2010).

2.7 Types of Metal Door
i. Twin – panel metal door
ii. Steel doors (fire rated & non – fire rated)
iii. Embossed steel doors
iv. Airtight doors
v. Acoustical doors
vi. Lead lined doors
vii. Access panel doors
viii. Metal louvers doors

