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ABSTRACT
Privacy and security are major essential needs in various homes and offices, etc. Whereby it gives rise to the need for doors among other security devices. Ability to have access to door of high quality long span at low affordable price to an average Nigeria has been a problem.
The project hereby aims at fabrication of a metal door with a peep hole are capable of giving maximum securities to it and properties. The local available material [e.g. mild steel] of Different shapes, forms and format were with available indigenous technology without compromising the standard. The door constructed was subjected to different test and it was found to be efficient and has the strength to provide adequate security at affordable price. The metal door consists of the frame unit, the door panel, the bolt, the stopper as the major units.
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CHAPTER ONE
1.0	INTRODUCTION
Doors have been in existence since defensive walls first appeared. It walls are necessary to protect a town; a door to protect the entrance is shortly to follow.
The two developments probably coincided. In the ancient east, we have Uncovered two gate plans dating back at least to the early bronze age(330-220 B.C.E) and we have a fully preserved  gate complex (all but the upper most part) from the middle age (C.A 1800 B.C.E) at feldan.
Their intention was to prevent easy movement into stipulated areas. This is still in use and advanced till today, earlier before the existence of entrance main door, man was known to live in house of grasses and trees cut down moderately either for beautification or as a means of barricading wild animals thieves and enemies from heaving access into their house man resulted to the use of wood obtained from timber and prepared on sawmill as an alternative. This is stronger and safe but its low resistance to high degree of strain. This makes it unsuitable for security purpose.
As a result of advancement in science and technology man discovered the extensive use of iron for the construction of door gives highly satisfaction to man because of its humorous advantages over wood.
Unlike wood, iron door are resistance to destruction by termites high resistance to moisture especially when it is leafed with anti corrosive materials like chromium and high resistance to high degree of strain when subjected to it. It also has longer life span than wood. Due to these merits, metals are now in use for gate construction in place of wood (Taylor and Francis, 2014).
1.1	LITERATURE REVIEW
Some years back from the ancient Egyptian era, there are doors of architectural painting which serves as historical records. The climate in Egypt was hot and dry enough that there was no fear of war print that the wood used for doors were just the slaps of wood on hinges. Due to change in temperature and humidity doors usually have to be framed in most cases.
The metal door earlier designed and constructed year(s) back have the materials used and methods of construction in different form. For example, a designed and constructed iron security door of which iron materials are majorly used.
As science and technology advance day by day, this had given rise to the construction of metal door.
In this present work, proper selection of materials was carefully done to cater for high strength, durability and economic cost that can be afforded by average Nigerians to purchase security door so as to ensure maximum security of life and properties.
In this present project, the design was made very simple and the beautification purpose of the 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.
1.2	AIMS AND OBJECTIVES OF THE PROJECT
The aims and objectives are:
i) to make the building to be more attractive
ii) to enhance the level of learning of student
iii) to minimize the risk of danger to human life and properties
iv) to practicalize the theoretical aspect of the work taught in the class
v) to produce a decent and higher types of metal door
vi) to improve the method of door construction to a modern design
1.3	DEFINITION OF DOOR
Door are movable structure used to close off an entrance typically consisting of a panel that swing on hinges or that slides or rotates.
It can also be described as the barrier which can be opened across and closed by the movement on its hinges to prevent entering of intruders, wild animals and beautification purpose.
1.4	SELECTION OF MATERIALS
These are several materials available for door construction based on their durability, availability, purpose etc. of the materials.
These materials are metals, iron rods, pipe, aluminum, stainless steel, glass, mild steel etc.
1.5	MERITS OF METAL DOOR
i) It provides maximum protection or security of life and properties
ii) It helps in preventing intruders
iii) They are durable in nature as their materials are strong with longer life span
iv) Maintenance is quite easy
v) Metal door can also be used as a safety measure when children are to be kept from wandering outside a home while allowing window and doors to be left open for proper circulation of air.
1.6	DEMERITS OF METAL DOOR
i) It serves as an obstruction to a path during emergency
ii) It reduces the land area of a place
iii) The maintenance cost is quite high


CHAPTER TWO
2.1	TYPES OF DOOR
There are different kinds of doors depending on their purpose in house hold.
2.1.1	Garden Door: Its door that slides on rails, rather than sampling on hinge and when open, slides into an open cavity within a well.
2.1.2	Automatics Door: These are power open and close door fitted with a spring to close it e.g door used in banks
2.1.3	Pocket Door: This is any door that opens to a garden or back garden
2.1.4	A Swing Door: This has hinges that allow it to open either inwards or outwards and is usually spring loaded to keep it closed.
2.1.5	Stable Door: This is divided into half horizontal; the top can be open to allow the house to be the animals inside doors are also known as Dutch doors.
2.1.6	Molden Door: It has the same structure as that of a flush door; the only difference is that surface material is a moulded skin. It is commonly used as interior doors.
2.1.7	A Flust Doors: Is a completely smooth door, plywood fixed over a light timber frame, the low parts of which are often filled with a cardboard core material flush doors are most commonly employed in the interior of a dwelling.
2.1.8	Trap Door: This is door that is oriented horizontally in a floor or ceiling often accessed through a ladder
2.1.9	A Barn Door: This is a door on barn. It is often found on barns 
2.1.10	Ledge And Brace Door: It’s a door made from multiple vertical planks fixed together by two horizontal planks (The ledges) and kept square by a diagonal plank (The brace).
2.2	PROPERTIES OF METALS DOORS
2.2.1	Mechanical Properties: They are characteristics of materials which are displayed when a force is applied to the materials.
2.2.1.1	Strength Properties: There are properties to consisted of the materials hills the ability to sustain any weight subjected to:
2.2.1.2	Ductility: This is the ability of material to be subjected to tensile force or drawn in twine
2.2.1.3	Brittleness: It is the tendency of a material to fracture without visible plastic deformation when subjected to appliance force
2.2.2	Physical Properties: They are determine by their natural occurrence physical properties include.
2.2.2.1	Thermal Conductivities: Ability of a material to conduct heat.
2.2.2.2	Electrical Conductivities: Ability of a material to conduct electricity
2.2.2.3	Readability: Ability of a material to be joined electrode & welding.
2.3	CONSTRUCTION OF METAL DOORS
This explains and gives detail about the measurement and how different part of the panel metal door is constructed materials; mild plate mm thick).


2.4	CONSTRUCTION DETAILS
Operation Sequence
	1.
	Marking of frames
	Steel rule scriber, tape rule and engineering try square

	2.
	Cutting of frame
	Hack Saw

	3.
	Clamping of frame
	F clamps

	4.
	Drilling of hole
	Punch, hammer and drilling machine tap and wrench

	5.
	Tapping of plate
	Tap and wrench

	6.
	Welding of the pieces of metal cut together
	Gauge 12 electrode, welding machine holders, safest goggle filled rod.

	7.
	Fixing of key and cutting of key ways into the panel door
	Drill, hacksaw file screw drivers

	8.
	Cleaning dust
	Wire bush disc

	9.
	Grinding of welding part
	Angel grinder and sand pepper

	10.
	Spraying
	Red oxide, black pain and spraying machine





2.5	WELDING OPERATIONS AND ACCESSORIES
Welding operations is the process of joining two metal together through the help of electric welding machine
WELDING ACCESSORIES
2.5.1	Google
This are glasses or shade worn to prevent direct pay or spark of the light from entering the eyes when welding. They are of different sizes and shapes, care must always be taking when using the goggle it must not be place on the floor of workshop.
2.5.2	Shoe 
This is worn in the workshop to protect the foot from hurt by the chips of metal and spark of welding in the workshop. It is different types, the shoe should have tough and hard soles to prevent electrical shock and must not be slippery.
2.5.3	Apron 
It’s a special type of grown worn in the workshop to prevent the body and clothes from the burnt by Spark or hot metal it is usually worn over the workshop overall.
2.6	TOOLS USED FOR THE CONSTRUCTION
Before the completion of the project, work are carried out mostly in the fabrication workshop productivity workshop and painting workshop.
2.6.1	Punch
This was used to located centre to be drill on the panel door
2.6.2	Steel Rules
This was used to measure the actual requirement dimensioned of materials:
2.6.3	Clamp
This was used to hold the objects firmly during outing when bending the panel into shapes
2.6.4	Hacksaw
This was used to cut the materials into a required shape it consist of the saw frame and the blade
2.6.5	Welding Shield
This was used for chipping protection and it was use during welding.
2.6.6	Electrical Hand Grinding Machine
This is used to remove bumps and smooth rough surface.
2.7	MATERIAL SELECTION FABRICATION DETAILS ASSEMBLY AND TESTING
2.7.1	Door Frame
This is the part of the door which receives the force acting on the door members. It must be made of such material which will enhance its strength and easily workable, though mildsteel is not the only materials which must be used, Bronze, Wood, Silver bras e.tc. are those materials which may be substituted. But, for cost consideration, availability and affordability of a materials, mild steel was employed by the users.
2.7.5	Door Panel
The panel unit bearing the most significant structure is directly exposed to atmospheric condition which determines the behaviour of such materials in service, thus, it must be made of such material with highs tensile strength, less sonorous and weight less Bronze, Shelter and aluminum are the best material to be used for cast iron, mild steel which is enhanced with anti-rusting and duration in service.


2.7.3	Stile and Rail
Stile are the vertical metal units which unit panel member together and give shape for the required width of the door.
Due to its direct involvement in the closure and opening of the doors. It experiences force of various magnitudes which could deform the materials used in services therefore; it must be made from a metal with high impact strength. Mild steel was then selected because it is discovered that it is the only material which could give the requirement property.
On the other hand, rail which is used to divide into panel members into various size which could enhance aesthetics, it gives room for the expansion and the contraction of the panel members in time of hot and cold weathers. They must be made from materials which can absorb and release heat in time of variable condition, good appearance to enhance aesthetic, alloy metal to enhance workability and design.
In view of expected properties, the best material which are most suitable are rarely available and costly and only the little will be able to afford the cost of final production thus mild steel was used and tested against such alternatives and it was observed, it compete in service.
2.8	CONSIDERATION FOR MATERIAL SELECTION
Engineers always face problems when it come to selection of materials that satisfy their requirement the factors considered before the selection of material.
· Impact strength
· Aesthetic quantity
· Availability
· Physical properties
· Workability
· Economic
· Environmental reaction
· Fire rating
2.8.1	Impact Strength
It is mainly concerned with the resistance of the material to fracture and is one of the most important factors to practical application of materials. The material used are highly of good strength and can be malleable into different shapes and size without fracture.
2.8.2	Aesthetics
Aesthetics quality is the material that gives design of an attractive and beautiful look. Good work and design finishing also improves material aesthetic qualities. Aesthetic qualities also include the shapes pattern surface texture, colour etc.
2.8.3	Availability
This is the ability to get the material at anytime required. This is very important especially when the same material with the same characteristics and properties is needed to replace a worn and broken point unavailability of a broken part can result in total abandonment of the whole work piece.
The material selection for the metal door is readily available in the market and materials (mild steel) are widely used in engineering work.
2.8.4	Physical Properties
Physical properties are also considered in the selection of material during the project work physical properties are very important in finding the metals that are good conductors of heat and electricity more so, some materials are very corrosive,
2.8.5	Workability
The range of fabrication process is immense and difficult to make comparison between metal and other materials clearly for metal the process is important since it depend upon the component size, shape and number required per unit time.
2.8.6	Economic Factor
It is concerned with the cost of material fabrication cost maintenance cost and lifetime or year. This particular factor affect the choice of the material for the project purposely because the materials are of low price fabricated at low price too and also expected to serve for a long period of time basically on the quality of material used.
2.8.7	Environmental Reaction
Before the material is selected, the environmental factor like weather has to be considered. The resistance of the materials confirms to this factor simply because the materials used in prone to corrosion there is an introduction of paint all over the body of the project which helps protect it from corrosion. By considering the above factors and properties the major part of the door is made of mild steel which include the door frame, door panel, the hinge etc.
2.8.8	Fire Rating
Fire rating are so frequently specified comparative fire rating information is available for all four materials.
Hollow metal is the only door material that offers a three hour fire rating with the possible exception of highly specialized and very expensive door of the alternate materials. 
2.8.9	Properties of Mild Steel Include
· Ductility: This is the ability of material to be subjected to tensile force or drawn in twin
· High malleability: This is the ability of a material to deform under pressure
· Good Tensile strength: This is the ability of material to withstand stress before breaking
The material used is light in weight for easy transportation during different operation. Also it’s high malleability in the sense that it can be easily bent to the required shape and size. Equally it is of good tensile strength hence it can withstand operations carried on it e.g. bending, drilling of holes etc.


CHAPTER THREE
3.0	DESCRIPTION OF COMPONENTS PART AND WORKING PRINCIPLE
3.1	DESCRIPTION OF COMPONENTS PART
The Frame
This is the unit that fastened and locked to the wall and also held the movable door panel.
It must be cemented to the wall in order to withstand all the load due to oscillatory door panel and the jam-lock.
Handle
The handle provides easy control of opening and closing of the metal door. It is used to push and pull off the door.
Panel Unit
This is the unit that is fabricated to the frame units. It is the main part of the door and also the movable part of metal panel door after the frame have been fastened and locked to the wall.


The Latches
These units are used to lock the door from inside alter closing the door during the night or when outing. They are also fabricated to the metal panel door.
3.2	WORKING PRINCIPLE OF PANEL METAL DOOR COMPONENT
The general arrangement of the door, the door is made from mild steel square pipe, rectangular pipe, flat bars and metal plates.
The door is divided into units for easy understanding and these include:
1. The panel unit
2. The handle unit
3. The latch unit
4. The hinge unit
3.2.1	The Panel Unit 
This is the main body of the door that oscillates in the hinges, which is fixed permanently in the pillar wall. This panel consists of upright square pipes as the mainframe and cross square pipes as support for the guillotime machined cover plants, flat bars and water security arrows to provide rigidity for the arrow and mild steel plate covering the surface of the door.
3.2.2	The Handle Unit 
Its purpose is to provide grip for the door during it’s movement. The location of the door handle on the door may vary between a few inches or centimeters away from the edge of the door to the exact centre of the door defending on local culture. Decorative style or owner preferences. This distance from the edge of the door to the centre of the handle is called the backset. This handle is constructed square prices.
3.2.3	The Latch Unit
This is a unit of the door which allows padlock to be closed in locking up the door; it is constructed from iron rod and fixed in the door welding. This enables it to with stand high degree of strain.
3.2.4	The Hinge Unit
This is the unit which allows the door panel unit to swing to and fro about a point. It is constructed from mild steel 1mm rod and round pipe. One of its sides is fixed into the wall by casting concrete, while the other side is welded into the door, thus enabling it to withstand the weight of the door and high degree of strain.
3.3	DESIGN CALCULATION
	Volume of Frame
Volume of Frame (V1) = Area of Frame (AF) x Thickness of Frame
(Tf)
AF = Length x Breath
AF = 2.10 X 0.893
AF = 1.8753m2
TF = 0.05m
VF = Af x T
VF = 1.8753 x 0.05
VF = 0.93765m3
3.3.1	Mass of Frame
Mass of Frame (MF)
= Density of Mild Steel (P) x Volume of Frame (V)
from P = M/V]
Density of Mild Steel (P) = 7860/M3 (NELKON, 1851)
			= 7860 x 0.093765
MF = 736.99kg
3.3.2	Weight of Frame
Weight of Frame (Wf) = Mass of Frame (Me) x Acceleration due to gravity (g) Acceleration due to gravity (g) = ION/kg (NELKON, 1951).
W f = 736, 99 x 10
W f = 7369.9N
3.3.3	Volume of Panel Door
Volume of Panel Door (Vp) = Area of Panel Door (Ap) X
Thickness of Panel Door (Tp)
VP = A x T
TP = 0.05m
AP = L x B = 2.05 x 0.79
AP = 1.6195rn2
VP = 0.05 x 1.6195
VP = 0.080975m3

3.3.4	Mass of Panel Door
MP
= Density of Mild Steel (P) x Volume of Panel Door (Vp) (from PM/VP)
Density of Mild Steel (P) 7860kg/rn3
MP = P x VP
MP = 0.00975 x 7860 636464Kg
3.3.5	Weight of Panel Door
Weight of Panel (W) = Mass of Panel (Ma) x Acceleration due to gravity (g)
MP = 636.464kg
g = 10N/kg
WP = 636.464 x 10 6364,64N
3.3.6	Volume Cross Bar
VC = Area of Cross – bar (AC) x Thickness of Cross – bar (TC)
AC = LC x BC, 0.665 x 0.070.04655m2
TC = 0.02m
VC = 0.04655X0.02
VC = 0.00093 Lm3
3.3.7	Mass of Cross Bar
Mc = Density of Mild Steel (P) x Volume of Cross
- bar (Va) 
Density of Mild Steel (P) 7860kg/M3
MC = 7860 x 0.000931
MC = 7.318kg
3.3.8	Weight of Cross Bar
Weight of Cross – bar (WC) = MC x g
WC = 7.318 x 10
WC = 73.1SN
3.3.9	Total Weight of the Door
Total weight of the Door (Ta) WF + WP + WC
TW = 7369.9 + 6364.46 + 73.18
TW = 13807.72N


CHAPTER FOUR
4.0	PROBLEMS ENCOUNTER
Problem encounter were:
i) No standby generator
ii) Inadequate supply of electricity
Solution to Problem Encounter
No time was wasted during welding operation by making use of every period of electricity availability.
4.1	NEED FOR METAL PANEL DOOR
The following reasons bring about need for metal panel door as listed below.
i) It is strong, durable and presentable
ii) The life-span of metal panel door is longer than grass and wooden doors
iii) It safe guards the life and properties
iv) It is difficult to break through


4.2	PRECAUTION TO BE TAKING WHEN WELDING
Since precaution in workshop is very necessary to be considered when welding. In welding the following procedure to be notice.
1) Never look directly at welding operation without goggle
2) Using the electrode holder that is well insulated
3) Never use bare hand to hold hot metal
4) Always wear apron, gloves and putting on goggles and foot wear when welding
5) Switch of the welding machine when not in use
6) Appropriate current to the metal to be choose on welding machine


4.3	THE TABLE FOR THE ARRANGEMENT OF LOCK            MECHANISM
	S/N
	Name and Specification
	Quantity

	1.
	Lock tongue box
	1

	2.
	Lock baffle
	1

	3.
	Lock body
	1

	4.
	Screw coupling pipe
	2

	5.
	Handle compound plate
	2

	6.
	Lock core
	1

	7.
	Inner compound plate screw
	2





4.4	BILL OF ENGINEERING MEASUREMENT AND           EVALUATION
	S/N
	MATERIAL
	QUANTITY
	COST OF UNIT
	COST 
N  :   K

	1
	Metal Sheet
	2
	2x2, 000
	4,000.00

	2
	Pipe 5cm x 5cm 
	4
	4x750
	3,000.00

	3
	Pipe 5cm x 5cm
	1
	1x1, 050
	1,050.00

	4
	Pipe 2.5cm x 2.5cm
	1
	1x650
	650.00

	5
	Pipe ¾
	10
	10x400
	4,000.00

	6
	¾ Flat Bar
	3
	3x1000
	3,000.00

	7
	Hinge
	2
	2x225
	450.00

	8
	Key
	1
	1x1000
	1,000.00

	9
	Folding of Metal Plate
	
	
	900.00

	10
	Paint and Spray
	2tins
	2x750
	1,500.00

	11
	Hack Saw Blade
	2
	2x250
	500.00

	12
	Electrode
	4dozen
	4x70
	280.00

	13
	Grinding Disc
	1
	1x250
	250.00

	14
	Labour Cost
	
	
	8,000.00

	15
	Miscellaneous 5% of Cost of Material
	
	
	4,116.00

	16
	Cost of Materials
	
	
	20,580.00

	
	TOTAL
	
	
	32,696.00





CHAPTER FIVE
5.0	CONCLUSION AND RECOMMENDATION
5.1	CONCLUSION
The main objective of designing for economic production of door, is to produce a design that will satisfy both functional and physical requirements at a cost that is affordable to the common man and easy maintenance by the uses. From the construction and assembly of the project, a lot has been highly experienced. It enables me to test my ability to put into practice most theoretical principles bring acquired during the course of our studies in the highly reputable Kwara State Polytechnic.
5.2	RECOMMENDATION
We would recommendation that the school authority pay proper attention to the students’ complaint and give them the necessary assistance. Also proper encouragement should be given to student of the project construction. Encouragement in terms of financial support and materials provision.
Finally, my appeal to the polytechnic authority should free to the use of any of the machine cannot pose danger to them. If all these problems are looked into, I am sure that the best product will always emerged from our great institution Kwara State Polytechnic.
With the help and maximum co-operation of my supervisor, was faced with just some minor problem during the construction and also appreciate the effort of the polytechnic authority for implementing the kind of programme at the end of the course to make the student required some knowledge in term of technological development.
Due to experience and improvement in the application of classroom knowledge to this project work, placed students at an advantage of possibly venturing so that in future after graduation making them to be self employed.
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