CONSTRUCTION OF METAL SHELF

ABSTRACT

In this construction of metal shelf, mild steel was chosen due to its inherit duties. The undismountable metal shelf, which has four compartments and four partition was constructed under the following processes. This  includes drawing and dimensioning of the proposal metal. Metal shelf, market surveying and procurement of the needed materials, marketing out and cutting of the materials, welding, smoothing and filling of the work  then finally the painting. The dimensions are height …… width….. height of one apartment.

Actually, the purpose is to produce fabricated metal shelf that will be economically cheap and at the same time, it will meet up to standard in the market.
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CHAPTER ONE

INTRODUCTION

A metal shelf is an invention with comportment and partition where books, files and some chemicals are packed in laboratory, offices, libraries and even homes have shelves. A shelf can be wooden, metal or glass. They could also be dismountable and undismountable,

The  one used in the libraries and offices for packing books are called book shelf. In  industries, are stored in shelves are referred to as storage facility.

The material selected for the construction of any shelve strongly depends on the material/properties and purpose the shelf will serve, generally considering all the materials of construction, it can be seen that for instance, both point to point comparison between them will definitely show that in general, metals have a lot of advantages over non-metals. For example, while many types of metal are suitable for high temperature operation, non metals such as wood, glass are suitable for lower and limited range of temperatures metal posses a whittler range of chemical stability then non- metal.

OBJECTIVE/SCOPE OF THE PROJECT
The objective of the project is to construct a metal shelf with the following dimensions.

Height = 6 feet     thickness of metal =1.5m (guage) =16

Width = 4 feet
     metal type = mild steel

Breath =14 inches

The shelf is of 4 partitions constructed with metal which is the best material for the construction of engineering device of this type and in each partition distance the distance =1.5m which brings it to the total 18inches.

The metal which is used to contact the book shelf has good qualities of corrosion resistance, mechanical strength, toughness and it is very hard it is also very much available and has very good cost effectiveness. Other properties including weld ability and formability provided the metal at the best option in the selection of material for the construction of this shelf.

CHAPTER TWO

LITERATURE REVIEW

The existence of shelf come about as a result of the need to keep materials which come into existence when man begin to exercise its power of creativity for future use.

In 1812, the British government  wanted the local church records and some important book to be kept for historical research and competition of vital statistics as well as documents with legal significance. The facilities were produced mostly with wooden container to shelf pieces of construction. The shelf was formed, some laws were passed on its maintenance and protection as follows:-

Every register, books or proofed vented metal shelf shall be kept in the appropriate parish church or other place of public worship.

2.1 TYPES OF SHELVES

Wooden shelf

Metal shelf

Glass shelf

2,2
WOODEN SHELF

This is the one made up of wood and specially hand wood usually gotten from “mahogany wood” this wood has good mechanical properties especially when treated and properly dried. They show no tensile strength but present relative resistance to impact, bending and tensional force

they have high caloric value wooden shelf look very good presentable  because wood can be handled and changed into any other shape but can easily be attacked by termites and other related insect.

2.3
 METAL SHELF


Before the metallic sheet is used for the construction of metal shelf is selected, some factors have to be consider: these are as follows:-

The availability of the material

Physical appearances

Mechanical properties such as durability, rigidity and toughness of the material. After considering these factors we found out that the metal the most suitable material. This choice was as a result of its workability, high tensile strength, availability and rigidity.

GLASS SHELF

It consist of glass lined with a supporting metal bar, it is the most attractive shelf it helps to locate a particular book inside the shelf by viewing directly from outside without opening the shelf it is an invention, which need a carefully handling because of its stainless it is constructed by the same way with other material but need only carefully cutting, there is no need for smoothing the surface because the surface of glass is smooth already.

THE DESIGN OF SHELF

Towards the coming of the twentieth century, between 1750 and 1850, the problems encountered by using wood for construction of industrial shelf was over come y the immerging of new discovery on metal and alloys are generally two types namely, ferrous metal and alloys: and non ferrous metal and alloys contain metals other than iron and substance which has none as one of their constituent elements while non-ferrous metal and non ferrous alloy other than error and substance that contain little or no iron. Example of ferrous metals and alloys include aluminum and brass respectively in other hand the invention of glass shelf in early twenties first century has introduced another fine and wide range of storing document for the easiest access. But its disadvantage over wood and metal shelf is that it requires careful handling which is not more important on the two metal, then was being used a material of construction in the fabrication of shapes. Iron and steel have been a very good construction material since then and are stile the most widely used in industries all over the world because there are so many alteration ways of producing different types of iron and steel and also there are some many possible alloying of other material for different purpose with varying possibilities or result oriented characteristics heat treatments.

The cheapest, the most common and the most versatile metal used all over the world. It has excellent ductility and workability. It can be cast down, rolled etc. due to the alloying ability. There are so many commercial graves of metals. The grades contained in three groups which are high, medium and low carbon steel suitable grade of metal is now for construction of industrial shelves depending on the types of material to be kept in them the advert of metallic shelf was an aid to industrial revolution in all part of the world. And the coming of the metallic shelf also brought about another problem, which is corrosion.

Before mention what is corrosion is to metal, it is good to point out the methods of forming metals first of all, metal shelves are fastened by welding process or soldering as the case may be even tackled with serene while in wooden shelves it is only fastened with nails and serene, but in glass shelves, it is only with serene.

The details of these forming of metal will be discussed in subsequent chapter.

CORROSION IN METALLIC SHELVE

Corrosion is a chemical action on the surface of materials especially metals, caused by air, moisture and chemical polishing of metal surface increase the corrosion resistance of metals Hades roughness or any type of unease, if they exist on the surface of the metals corrosion generally weaken the materials it has attached. The peculiar form of weakening depends also on the peculiar form of corrosion attack.

TYPES OF CORROSION ATTACKS

 ASSOCIATED WITH METALS SHELVES

STRESS CORROSION: this is caused as a result of stressing or expansion of metal shelves due to the influence of heat. This result in cracking of the surface and when the stressed metal shelf is exposed to corrosion environment, corrosion will attack the material through cracks produced by stress.

PITING CORROSION: this is a surface corrosion. It attack by developing countries or pits on the surface of the corroding metal shelf.

CONTACT CORROSION: These attack come up when unprotected metals of different types are in contact with one another. And tiny bits of metal pressed into the surface of high metal. Can cause contact corrosion this type of corrosion, this type of corrosion is also common to metal shelves as well.

PROTECTIVE COATING OF METAL SHELF AGAINST CORROSION

The basis for the development of corrosion prevention system in the study and the proper understanding of three main areas namely: the properties and the characteristics of the materials of construction, the functional environmental in which the materials will be installed and the nature and characteristics of corrosion attacks. The best known and the most applied corrosion measures are oiling and greasing painting and spraying enameling, chemical locating, plastic (polymeric) coating metal coating and chemical paper corrosion protection.

OILING AND GREASING

This is the application of lubrication on the moving parts a metallic material that are in contact to prevent rusting. This method of corrosion or rusting of contact parts of materials those are in relative motion.  And this method can also be used to prevent corrosion of moving parts that are in contact with a metallic shelf.

During the application of grade, when the applied stress exceeds the yielding stress, the grade flows  and the viscosity falls rapidly with further increase of stress until it reaches a values of only a little higher than that of the base oil this falls in viscosity is largely reversible since it is caused by the rapture of network function which follows the release of stress can be reformed. However continued vigorous shearing usually result in the rapture of fibers and permanent softening of the grease.

PAINTING AND SPRAYING

This is the application of paint, which contains materials that are generally into deterioration by aid on metals to serve as protection layer.

The base or prime, coating the corrosion resistance system is applied to dry surface prepared by abrasive blasting or other methods to a specified degree of cleanliness and roughness. The prime coating provides adhesion to the substrate for the entire coating system adherence is by mechanical anchorage chemical reaction or by the combination of these prime coating materials once were predominately a red pigment dispersed in linseed oil and curved by oxidation. Today the prime coating material commonly specified for application to steel surface is a dispersion of zinc in a suitable inorganic or organic vehicle. Although this zinc rich primers now dominate the market where protection of metal is concerned prime coating materials generally similar to subsequent coats in the system are specified when protection of non-ferrous or non metallic substrate from corrosion attack is required.

ENAMELLING: 

This is the application of a type of paint usually formulated by the suspension of pigments in resin which is used as a protective measure on metallic materials to prevent corrosion. There are three types of enamelling namely curfani coating, extrusion and riss-roll spray.

CURTAIN COATING

This is a method of coating which may be employed with law viscosity resins, solution suspensions or emulsions of resins in which the substrate to be coated is passed through and perpendicular to a freely falling liquid curtain (water fall), the floor rate the failing liquid and the linear speed of the substance passing through the curtion are co-ordination in accordance with the thickness of the coating desired.

METAL COATING

The simple theory about metal coating is that metal which has corrosion resistance properties is used to cover the surface of another metal which is susceptible to corrosion attack in order prevent the corrosion there, the electro chemical character (negative or positive) of the protecting metal towards that of the protected metal is very important. Ordinarily metal that protects others should be positive while the protected metals should be negative. There are the metal coating serve purpose other corrosion protection. The most method of metal coatings are immersion in motten metal, galvanic cell system, (anodic cathodic system) spraying and painting method theoretical example of metal coatings are:

LINC COATING:

The electrochemical character of linc towards iron and steel is negative. The coating be done either by immersion in galvanic cell or spraying, this produce a good surface that does not require further publishing. For large quantities of object such as servers and nails they are put together with linc powder in a retaking frunp that is heated to 250-400 c the server and nails are covered with a layer of linc which protects them from corrosion.

NICKEL COATING

Nickel is not anoxic to iron and steel that means it is electronically positive. The coating is done galvanized is coated with a layer of copper, then later galvanized with nickel, it is polished and in most cases, protected again with a layer of chromium coating, this is because of the proposing nickel coating and any scratch can expose the coated material to corrosion attacks.

ALUMINIUM COATING

Aluminum coating on steel while perform in a similar manner to zinc coating. Aluminum has good resistance to many atmospheres not only that being anodic to steel aluminum will galvanically be protected to expose areas also aluminum coated steel material function very well under high temperature condition where good exculpation resistance is required.

CHROMIXUM COATING

Chromium is below iron in the electron chemical series which is therefore negative put within a short time after coating the chromium changes and becomes strongly positive the coating is galvanically, these are two types of chromium coating, namely: Glance coating- to provide very hard and wear resistance surface. Cracks or porosity on the coated surface will lead to corrosion of chromium – coated iron or steel materials.

VERTEX SINISTERING: through vertex sinistering, metals are coated with corrosion resistance and electrical insulating polymeric layers.

The working techniques is as follows:-

A system of nitrogen or air is blown into a vessel containing very fine polymeric powder consequently the powder in set in a whirling motion. Then the metal to be coated which has been prepared by providing very fine pricking on the surface and heated to the temperature range of 250-6500c, is dipped into the whistling powder for a period of 5-30 second the powder is then very firmly sinistered in the surface of the metal, melting into a strong smooth polymeric coating the internal surface of pipes and vessel after adjusting the sinistering equipment accordingly.

FRAME SPRAYING TECHNIQUES

Another popular method of polymeric coating is frame spraying there the polymeric powder is fed into the spray chip attached to the spray gun, just as it is not spray painting. The low temperature heating needed is provided by a glass air frame close to the spray nozzle. This provides enough heat because the spray material (the polymeric powder is not suitable for this) here are examples of polymeric suitable for  this polyethylene polythene, acryl glass and polytaflorethylene.

CHEMICAL COATING

This involves the converting of steel material with chemicals such as zinc phosphate layers do not constitute sufficient corrosion protection and additional painting is required. Phosphate coatings are commonly used for steel treatment. In the automobile industries.

CHEMICAL PAPER CORROSION PROTE CTION 

This involves the use of special papers made from pilpme process using the sulphate process which employ acid chemical (calcium magnissuim roduim or ammonium institute plus sulfurous acids) the sulpite pulp is adaptable to a wide papers cupboard and box boards. Pulps can be used without bleaching as in new prints or brown wrapping and packaging papers. But to obtain the white fiber of printing, wrapping and tissue paper pulps are bleached with chlorine compounds which of the above  or any combination of them that is applied in any particular case if often dependent on the nature of the expected corrosion attack the environment in which the protected object is to function, the duration of the protection and the form of smoothness of the surface is the use of aramac as material of construction to substitute the metal shelf for some special industries petrochemical industries.

MAINTENANCE OF SHELF

On order to retain the beauty of the constructed shelf several factors has to be put in place to maintain the shelf. Painting of the shelf after construction constitute the first maintenance the shelf can also be maintained by keeping it where there is no reach of moisture or water to avoid corrosion. Also dusting of the shelf is necessary with dry cloth not wet cloth.

SAFETY PRECAUTIONS

While marking out good pencil where used to avoid errors due to parallax, correct measuring instruments were used to ensure good cutting, during cutting, carefulness was maintained in fixing the metal parts into the machine to avoid cutting out desired parts.

During welding, safety eye goggle was put on to prevent the eye from flying objects of the metals and also the high sparks. During filing operation, hand gloves were put on to reduce the cut that might result from edged. In drilling operation no piece of working instrument was held. The guard that cover the spindle was not removed before the machine was started careful observation of the floor was made so as to avoid matching on sharp object.

MATERIALS OF CONSTRUCTION

Metal has been chosen as the best material for some of the engineering construction as well as construction of book shelf. This is because it has some qualities which makes it to be the best of construction of metal shelves some  of the qualities are enumerated below:-

Workability is one of the  qualities which means that metal can be cold worked or hot worked without much stress, it can also be bent, rolled hammered without breaking (ductile).

Weldability: it can also be welded using any type of welding operation without inducing damage on the metal above all the material for construction resists the action of corrosion when place in a conducive environment. This means that the action of corrosion on the material depends seriously on the type of environment on which the materials were placed.

Mechanical strength is another strong quality of metals this properly shows that metal is hard and tough enough to with stand the action of stress, indentation and scratches.

CHAPTER THREE

CONSTRUCTION PROCEDURE.

Other metal shelf constructed undergoes different stages or steps before the finished products were attained. The procedure taken to fabricate the metal shelf are as follows.

DRAWING AND SKETCHING:

This is the first and foremost procedure taken, it was done with the aid of drawing board, tee- square, set square pencil and drawing paper. A sketch of shelf was able to be made and then draw to scale so as to give a clear view of the products before construction is done.

MARKING OUT

Marking out pieces was carried out on the metal sheet to achieve precision, this process involves the use of marking out tools like meter rule, venire caliper merimeter screw gauge, the scriber, compass, protractor, vernia edge, gauge, centre punch, hammer and steel tape the metre rule which was used to draw straight lines on the steel after measurement which consist of dimension in meters and millimeters.

The scriber which is a shape pointed strip which was used to scribe lines on the metal sheet object, the compass was also used to draw arcs on the metal steel object surface and it has adjusted legs that enables it draw circles of different diameters the protractor which graduated from 0-180 was used to mark out angles on the metal sheet. The centres punch which has a pointed tip that locate or marking centres the sledge harmer was used 

Together with centres punch or diesel to give indentation to the metal sheet lastly steel tape was used for measurement.

CUTTING

It involves the size of the material in it’s the required shape, size dimensions as measured and marked out. The backside and partitions were cut out and the tools used in cutting out the desired materials in hack saw, taped and steel rule. It took some minutes for the work to be completed.

BENDING AND FOLDING

The utmost aim of this process on the work piece (sheet) was to achieve smooth and easy handing of the shelf without sustaining any injury. The sheets were bent at angle of 90 on each side.

The folding was to the required angle and shape using thick and metallic bars, harmer and folding machine to achieve this .

FILTERING AND SMOOTHING

This involves the smoothing of the rough edge the sides purfition and back. The instrument used was machine.

WELDING

This is the process of forming the various component of parts welding this was achieved by pieces specifically electric are welding. This types of machine was necessary to ascertain strongness and durability of the modern steel shelf because of this 12 guage steel electrode was used in conjunction with fillers, since guage 12 electrode can join and fill the process created as well. This guage 12 electrode was been as the right one for this kind of welding process that is electronic are welding process that is electronic are welding process.

SPRAYING

After the exact shape and size the bookshelf out. It is then sprayed with spraying machine to prevent rusting.

PAINING

Finally painting in the last stage. After every other step must have been done, the next step is to paint the metal book shelf so that it will prevent the metal from corrosion from rusting.

CHAPTER FOUR

DISCUSSION

The construction of book shelf has designed for keeping role in our society, in which it is designed for keeping books and for making research reference and studies if need due to the importance of book shelf it is found in schools and such place like the libraries in this lubrication books are kept in sequential order for easy location. 

This construction of book shelf has undergone  a lot of process by which some factors are to be considered before the selection of the materials and these factors are as follow, economy, appearance, durability the selection of material has been a big problem in the construction of book shelf. In sense that the construction of book shelf needs a material that is cheap.. the material will not cost much money. In the construction of bookshelf, it is fabricated which has the sharing characteristics and also coated with paint to prevent corrosion. In the selection of material, durability to resist rusting and last for a long period of time, it helps in the building up of the durability. In this construction of book shelf metal has to be chosen because of the cheapness of the material and it availability in the society

RECOMMENDATION

We are recommendation that further designs and modifications of this fabrication should be carried out so as to meet the technological standard and the challenges facing the world at large. We also suggest that for improvement of technology in our country other photo types of our model been inverted with different designs as far as it is possible from our market survey we found that the cost of a standard book shelf rack having five compartment and about twelve partition is approximately N25,000.00 (twenty-five thousand Naira) while our locally constructed one, lost us only 20,000- twenty thousand naira from personal consideration we therefore deem that the locally constructed one should be opted when asked to mask a choice in view of the aforementioned about the locally fabrication one.

CONCLUSION

The design and fabrication of the book shelf was carried out by our group all the experimental designs were conducted during the fabrication of this project, before we started the fabrication consultation and research was made on the type of design to be fabricated. The design was there chosen because of its rigidity and its durability. The capacity was designed to hold large books and with the intention that it can be supplied to the institute of management and technology (IMT) new library or might be kept in the chemical engineering department proposed library.

The completion of this project was due to the joints efforts and dedication of the students involved the whole process was carried out at mechanical workshop institute of management and technology Enugu considering the mode of design and the quality materials used in the fabrication the book shelf is good enough to face the test of time and all that might entail we therefore recommend it for immediate use.
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