ASSESSMENT OF THE CONSTRUCTION OF SIEVE EQUIPMENT

ABSTRACT

The sets of seizes with shocker which was fabricated and assembled in the chemical engineering pilot plant was aimed at providing the students with a machine that will aid them in practical involving the separation of solid particles. Besides this, it was also fabricated sizes or diameter of the solid particles of a substance by allowing it pass through the pores or aperture of the sieve plates. The process of operation involved the following: marking out of the sieve plate using dimension of 135mm and the shaker basing with dimension 2.4mm on the corrugated iron sheet using a scriber and a steel rule; punching of the market out line using hammer and chisel, cutting of the punched path of the sieve using guillotine, but in the case of the sieve mesh a Shearer was used in the cutting; folding of the corrugated iron using folding machine; drilling of the four holes using drilling machine, welding of the sieve plate and the handles using oxyacetylure flame; filling of the holes on the welded edges with a c-per body  filler; smoothening of the sieve plate using sandpaper and lastly the painting and sun drying of the sieve plate using an oil paint.The shaker base with the dimensions 2.4mm by 1.8mm was fabricated to house the motor, which comprised of a rotor, stator and coil and a capacitor of 2700 coulomb.  In the end, all the parts were assembled and a sieve equipment of commendable and a sieve equipment of commendable efficiency was fabricated with the specified dimensions mentioned above and a regulator.
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CHAPTER ONE

INTRODUCTION

Sieve equipment is a type of machine used to separate solid particles. Naturally, its manner of separation is comparable to slow sand filtration; nevertheless, sieving is a piece of unit operation that is carried out. According to Terrence (2018), the sieving equipment works by enabling solid particles of various sizes to pass through the pores or aperture, which is made up of ordered, placed sets of sieves in accordance with the particle sizes and shapes. Sieve equipment comes in a variety of shapes and sizes; the shape is not a determinant of motion, but the size is. Baker (2017) opined that the most common forms are commercial and industrial sieves with shockers, which are often built in large sizes. The small-scale sieve, on the other hand, is frequently manufactured in small shape. The majority of these three varieties are electrified and have a timer and a regulator. Their movement is either zig-zag or 'up and down' (vertical), but recent study has confirmed that the movement can be both 'up and down' and zigzag combined, but it is much more expensive.

These solid particle size analysis equipments are generally employed in the separation of solid particles in pharmaceutical industries, gold refineries, and diamond businesses; and because of their application in these industries and factories, the equipment is not widely used. The sieves were designed in such a manner that particles of varying sizes may flow through the mesh or pores of the sieve plates in a short amount of time. Essentially, sieve equipment consists of a series of sieves, ideally of good quality in line with its speed range. The sieve shoker motor has a speed range of 0.1000 2.pm (revolution per minute), 0-1200 r.p.m, 0-1500 r.p.m, and up to 2600 r.p.m and is commonly used in advanced factories and industries. The sieve equipment works best when the solid particles are coarse and fine (Perry 2015). The equipment has a high sensitivity efficiency, but only a handful have been built since the introduction of particle separation. This is due to the losses sustained and the procedures involved, as well as the labour required to clean the sieve plate and handle the sieve equipment. The sieve shocker, on the other hand, is a device that shakes or vibrates a stack of ordinary sieves and test trays, causing solid particles to sift gradually from the top (with big apertures) to the bottom (with small openings) and a receiver (pan). Mesh sizes are 17.5mm and 7.3mm, 3.0mm, 2.0mm, 1.5mm, 0.04mm, and 0.08mm in descending order. The shaker is an electrical device that consists of an electric motor with a capacity of 1.5 r.p.m. (revolutions per minute) that does the vibration and causes the sieves to shake; a capacitor of 2700 that stores the current; the sieve on/off switch; and a spindle that was placed off centred in the motor to allow the vibration to move in a zig-zag pattern. The sieve shaker is the most critical piece of sieve equipment since there would be no vibration without it.
CHAPTER TWO

LITERARURE REVIEW

HISTORY OF SIEVE 


The history of sieve particle size analysis can be dated back to the earliest time, even before the early man sieve, as a tool for separation was invented in mount Tinamtant, an ancient place known for its beautiful land scape. Sieve was early called fenshai, Wodii Shaidi in Chinese and it was made up of remie as the screen and bamboo as the frame. Ancient natives in Tinamtai crashed wheat in store motor, separated the flour with the use of sieves, and then made ambrosia to worship heaven. A well was dug to the memory of this great invention and named as Preshion well located in Tinamtai courtesy. 


However, with the development of human civilization and technology, sieve as a tool became more useful in industries and for domestic purposes; and this has led to an increase in the filter cloth mill, which lies at the foot of Mount Tinamtai for instance, provides various standard sample sieves for chemical engineering and fine chemical industries to make their contribution to industrial development most of the materials used is copper and stainless steel. Different types can be provided such as stainless steel screen, chromium electroplated frame. The mesh is from 5-600 and diameters are 20cm, 25cm, 30cm, 40cm and 50cm. 


The process of sieving particles is described by determining the outcome of particles aperture interactions, where a nest of sieves of decreasing aperture size is commonly used to obtain data in size distribution of samples. This is done to check whether the particles will pass through the selected apertures and underflow or remains on the sieve as over size or will blind the aperture. The efficiency of sieve in giving a sharp it between undersize and oversize is very much influenced by small variations in aperture sizes. The blinding of sieve surfaces is also affected in the region. 


The main use of sieving is in analysis, a rest of sieves of decreasing aperture sizes is commonly used to obtain data on size distributing of samples. A sample is placed on the coarsest sieve. The rest of sieve is vibrated so that the particles on the sieve are presented to apertures in the surface of the sieve. 


Particles which are smaller than the aperture will pass through and fall into the lower sieve, whilst particles which are larger than the aperture will be retained.  In this way a verticals classification, based on the size of particles relative to sieve aperture is obtained.

DEFINITION OF SIEVE 


 Sieve is an implement consisting of a wire or plastic net attached to a ring. Sieves are used for separarting a finite range of particles sizes, dependent on the nature of the method used. 


Sieve analysis may be carried out using a nest of sieves, each lower sieve being of smaller aperture size. Generally, sieve series are arranged so that the ratio of aperture sizes on consecutive sieves is 2, 2½, or 2¼ according to the closeness of seizing which is required. 


The sieves can either be mounted on a vibrator, which should be designed to give a degree of vertical movement in addition to the horizontal vibration, or may be hand shaken. Whether or not a particle passes through an aperture depends not only upon its size but also on the probability that it will be presented at the required orientation at the surface of the screen. The sizing is based mainly on the linear dimensions of the particles and lower limit of size which can be used is determined by two principal factors; the proportion of free space on the screen surface becomes very small as the size of the aperture is reduced and; the attractive forces between particles becomes larger at small sizes, and consequently the particles tend to stick together and block the screen. 

TYPES OF SIEVE


Currently, sieves are designed to count, or more realistically to estimate the sizes of particles. The various types of sieves are discussed below: 

MICRO-MESH ELECTROFORMED, PRECISION SIEVES


Can help ensure product quality in both laboratory and manufacturing applications. Micro-mesh sieves are used to sort, etc. screen classify a variety of materials to determine particle size and shape. The flat, smooth surface of the Micro-mesh sieve simplifies cleaning and minimizes dogging and particulate entrapment. Micro-mesh sieves are precisely instruments custom-produced from electroformed mesh material and assembled in a variety of standard diameter frames. The nickel Micro-mesh sieve features square apertures approximately 001” thick, with mesh sizes starting from 3 microns. A nickel-plated copper can support the mesh / nickel support grid, and is surprised in stainless steel frames. The support grid is offered in 2.5 lines per inch, 5 lines per inch, and 14 lines per inch configurations. As sieves are often used for sequential particle sizing, micro-mesh sieves are available with matching pins, covers, and resting pans for complete classification systems. These accessories are made from stainless steel, as are the sieve frames. Pans and covers are offered as a set, while nesting pans are offered separately. 


Endicott’s woven wise mesh sieves are the most widely used test sieves for all types of laboratory sampling and particles analysis. They are made with only the highest quality materials and are available in diameter sizes of 38, 100, 150, 200, 250, 300, 315, 400 and 450mm or in 3,8,12 or 18 inches. They can be supplied with aperture sizes ranging from 125mm down to 20 microns in full and half height versions. Woven wire mesh sieves are available in frame materials of either brass or stainless steel with larger diameter d=sieves also available in plated steel specifications. 


Half height sieves are being used where smaller quantities of samples are analyzed. These are available diameters of 100, 200 or 300mm and 3,8, or 12 inches with the complete large of woven wire mesh or perforated sieving mediums. 



Micro plate sieves made from electro-elated nickel plate in stainless steel formed of 100mm diameter are produced by Endecott’s for very fine particle analysis. Available with unique self-cleaning aperture sizes from 75 to 5 microns. 



Wet washing sieves are extremely useful sieves where samples need to be separated with the help of wet washing. They are available in 8-inch diameter by 4 or 8 inches deep or their metric equivalent with brass or stainless steel frames. A complete range of aperture sizes with optional support medium for fine mesh. 


Extra depth sieves are extensively used by the construction and cement industries. These extra depth sieves are available with a diameter size of 450mm and a depth of 300mm. it is made from plated steel with woven wire mesh or perforated plate-sieving mediums. 



SCREEN SURFACES


Screening is the separation of mixture of sizes of grains into two or more portions by means of screening surfaces, the screening surfaces acting as a multiple go-no-go ganged and the final portion consisting of grain of more uniform sizes than those of the original mixture. 

 
Materials that remains on the given screening surface is the oversized or plus materials. Materials passing through the screening surface is the undersized or minus materials and retained on the subsequent surface is the intermediate material.


The selection of the proper screening surface is very important, and the opening wire diameter, and open area should all be careful ly considered. The four general types of screening surfaces are woven-wire cloth, silk bolting cloth, punched plate and bar of rod screens. 


Woven-wired cloth is by far the greatest selection as to screen opening, wire diameter, and percentage of open area. Thousands of specifications are available from over 0.10m (4in) clear opening to 500 meshes. Woven wire screens are obtainable in a variety of mostly and alloys. Steel and high carbon steel are generally favoured for the coaser openings because of their abrasion resistance qualities, and other materials such as phosphor bronze and stainless, steel are used for their corrosion resistance or non-contamination qualities. 


Square mesh cloth is the conventional type of screen cloth, but there are many types of screen cloth with an oblong weave. These latter construction provides greater opening area and capacity and in addition makes it possible to use stronger wire for the same size of screen opening and for the same percentage of open area. In choosing a wire cloth specification, there must be a compromise between sharpness of separation, capacity, freedom from blinding and life of wire cloth. The square mesh cloth will give the closest control of the maximum size particle in the undersize material, but the effective size of the opening will be reduced because of the foreshortening when used at an angle of inchnation, with consequent reduction in capacity. It should be realized that is often necessary to use a cloth specification with an aperture bigger than the smallest size material acceptable in the oversize in order to ensure thorough removal of the undersize. A screen with a rectangular opening will increase the capacity but with little loss of sharpness when handling round or ambical grains. Slabby or flat materials may also be handled on rectangular – opening cloth if the final product specification will allow in the undersizing of a certain percentage of flat pieces having one dimension greater than specified square opening sieve. In other words pieces that might fall through a rectangular cloth and be allowed in the product might not go through the limitation square mesh sieve on which the specification is based. If the through product is to be further ground or processed, a small amount of this materize will not be objectionable. Screen cloth specifications having a relatively large length to width ration are ascribable when moisture or sticky material tends to cause blinding with square or short rectangular openings. The finer the diameter of the mix from which a given specification is woven, the greater will be its screening capacity, although its screening life will be shorter. Since production capacity is generally more important than screen surface cost, are should be taken to award too heavy a specification which might restrict the capacity of the screening unit on which it is used and thus create a bottleneck in the flow. 


Silk bolting cloth material originated from Switzerland and is generally woven from twisted multistrand – natural silk. The system for number and garden for both bolting cloth and gritz gauge has been handed down from the original Swiss-weavers. In recent years, nylons from and similar synthetic materials woven largely from monofilaments have been introduced. The nylon grades are generally designated by their micrometer opening and are available in light, standard and heavy weights.


Punch plates are available in a variety of separation including round, squares, lexa-good and elongated openings. Punched metals will generally wear larger than wire cloth and has more rigidity, which is an advantage in certain applications. However, it usually does not give the capacity per unit areas that wire cloths does and is generally heavier. Its use is normally limited to the coarse separation. 


Bar screens are generally used in handling large and heavy prices of materials. They are formed from rails, rods or bars, suitable shape made from rolled steel or castings, fired in parallel position and held by cross bars and spaces. Bars, which tapers in thickness from top to buttom and may also taper in width from are end to the other, are recommended because they tend to avoid blinding. 

TYPES OF SCREEN

GRIZZLY SCREENS: A grizzle is a solid parallel metal bar in an inclined stationary frame. The screen consists of a set of parallel bars held apart by space at some predetermined spewery. The bars are made of manganese steel to reduce wears. A grizzle is widely used before a primary crusher in crushing plants to remove fires are on rock enters the vibrating screen.

REVOLVING SCREEN: This type, which was once widely used, is being widely replaced by vibrational screens. They consist of cylindrical frame surrounded by wire cloth or protected plate open at both ends and inclined at a slight angle. The materials to be screened are delivered at the upper end, and the oversize is discharged and the cover end. The desired product fails through the wire cloth openings. The screen revolves at a relatively low sped of 15 to 20 r / min. the capacity is not greater and efficiency is relatively low.   

MECHANICAL SHAKING SCREEN: These screens consists of a rectangular frame which holds wire or perforated plates and is slightly inclined and suspended by horse rods or cables or supported from a base frame by flexible flat springs. The frame is driven with a reciprocating motion. The material to be screen is fed at the upper and advanc by the forwarded stroke of the screen while the finer particles pass through the openings. In many screening operations such devices have given way to vibrating screens. 


Shaking screens such as the mechanical conveyor made by Syntrio Company may be used for both screening and conveying. The advantages of this type are low clearance and low power requirement. The disadvantage are the high cost of maintenance of the screen and the supporting structure owing to vibration and low capacity compared with inclined high speed vibration screens. 

VIBRATION SCREENS: These screens are used when large capacity and high efficiency are desired the capacity in the timer sizes, is not greater than that of any of the other screens, therefore when efficiency is an important factor, other types of screens are need. Advantages of this screens include accuracy of sizing, increase I capacity per unit area, low maintenance cost per ton of materials and a saving installation space and weight. There are a greater number of vibrating screens in the market but basically they can be divided into two main classes – mechanically vibrated screens and electrically vibrated screens.


Mechanically vibrated screens: the most versatile for medium to coarse sizing is generally concluded to be the vertical circle produced by an eccentric of unbalanced staff but other types of vibration may be suitable for certain screen operation particularly in the finer sizes. One will know four bearing operation, particularly in the mechanical vibrated screen, installed in an incline position, is the Ty-roch. This is a balance throw machine mounted on a base frame, having a full floating mounted on a base frame, having a full floating body mounted on a shear rubber mounting units which absorbs the shock of heavy materials and allow the shaft to revolve its own natural center of rotation. The two bearing screens have the same screen body as the four bearing type but without the base frame. The gyratory motion is caused by eccentric weights on the shaft and the screen itself is supported by overhead cables or spring on the floor.


Screening machine activated by rotating unbalanced weights have a symmetric shaft through the screen body with and unbalanced flywheel, which may be moved in relation to the shaft, permit adjustment of the amplitude of vibration. On some make of machines the complete shaft assembly is contained in a unit bolted to the top of the screen body. The horizontal type screen is activated by an enclosed mechanism consisting of off-centered weight geared together on short horizontal shaffeds. The mechanism is actually mounted between the side plates and above the screen body.  

ELECTRICALLY VIBRATED SCREENS: These screens are particularly useful in the chemical industry. They handle very successfully many light, fine dry materials and metals powders from approximately 4 mesh to as fine as 325 mesh. Most of these screens have immense high speed (25 to 120 vibration) low – amplitude vibration supplied by means of an electromagnet. Typical of these is the hammer screen used throughout the chemical industry.

OSCILLATORY SCREENS: These are characterized by low speed oscillations [5 to 7 oscillations per sec (300 to 400 r / min)] in a plane eccentrically parallel to the screen cloth. Screen in this group are usually used from 0.013 in (1/2 m) to co-mesh. Some light free flowing materials however can be separated at 200 to 300 mesh silk cloths are often used. 

RECIPROCATING SCREENS: These screens have many applications in the chemical work. An eccentric under the screen, supplier’s oscillation ranging from gyratory [about 0.03 m (2m) diameter] at the feed and to reciprocating motion at the discharge ends. Frequency is 8 to 10 oscillations per second (300 to 600 r / min) and since the screen is inclined about 50, a secondary high amplitude normal vibration of about 0.0025m (1/10 in) is also set up. Further vibration is caused by ball bouncing against the lower surface of the screen cloth. These screen clothes are used extensively in many chemical and processing plants for handling fire separation even down to 300 meshes. They are used to handle a variety of chemicals, usually dry, light or bulky material, light metal powders, powdered food, and granular materials like rocks or gravel.

GYRATORY SCREENS: They are bon like machines either round or square, with a series of screen cloths rest one on another. Oscillation is supprical by eccentrics or counter weights i.e. in circular or rear circular orbits. In some machines, a supplementary whipping action is set up. Most gyratory screens have auxiliary vibration caused by ball bouncing against the lower surface of the screen clothes. Machines of this type are operated continuously and can be located in pneumatic conveying terms as scalping screens. The size ranges from 0.6 to 1.5m (24 to 60m) 

GYRATORY RIDDLES: These screens are driven in an oscillating path b y a motor attached to the support shaft of the screen. The gyratory riddles are the least expensive screen in the market and is intended normally for batch screening.

SCREEN ANALYSIS: When picking a screening machine for a specific screening problem, the use of generalized formulae and charts to predict the capacity of the screening machine will give only an approximate value, and because of the many variables which may affect the performance, screen consultants will readily admit that they must depend largely on laboratory tests and field experiment. There are two governing factors however that is worthy of mention: the width of screen which generally relates to efficiency, it is necessary to reduce the bed thicken to a practical maximum; and length, to allow the undersize to be removed without an ordinate amount of fines in the oversize.  To choose a screening machine for a particular screening application, the customer and manufactures should consider the following: 


Full description of materials involved together with the name and type of the material, bulk density and physical characteristics such as hardness, particles shape, flow characteristics (free flowing, sluggish or sticky), percentage of moisture and temperature. Normal and maximum total rate of feed to screen. Complete screen analysis of screen feed, including maximum lump size, and the sieve analysis of the desired product. 


To know whether the screening is to be accomplished by dry or wet, and what amount of water is to be needed. The separation or separation required and the purpose of screening, whether slotted or rectangular openings would be used in place of maybe square openings. The method of delivering feed to the screen; either open or closed circuit open or enclosed screen. 


Previous screening experience with the material flow sheet or description of related equipment. The operating hours per day, power available and space limitations. 

MATERIALS FOR CONSTRUCTION


Variety of materials can be used in the fabrication of sieve and shaker. The materials are mostly metals and some alloys. Some of these materials include iron, carbon, steel, stainless steel, Aluminum, copper etc. generally speaking, solid characteristics, screening solid composition and cost of materials influence the choice of materials to be used in sieve mesh and shaker fabrication. Whenever possible, the shaker is made of some kinds of steel and Alumimium.

ALUMINIUM AND ALUMINIUM ALLOYS 


Low density is the special property of Aluminum and its alloy being only one third of that of steel. They also offer attractive appearance; high terminal conductivity; excellent resistance against corrosion from the atmosphere, salt water and from variety of chemical; ease of fabrication and excellent low temperature strength and shock. In addition, they are non-sparking and non-toxic. 

CARBON AND LOW-ALLOYS STEEL 


The most widely used metal for construction in the process industries are iron, carbon steel (mild steel) and low alloy steel. Low alloy steel used for the construction of shocker are steel alloyed chiefly with chromium (max 9% with eligible nickel present), Nickel (max. 9% with negligible chromium present), and molybdenum (max. 1%). Other elements, which may be added intentionally in definite quantities, include Aluminum, Born, cobalt, Tungsten and Vanadium. The alloy of carbon continuing less than 1.7% carbons are regarded as steels. The term “stainless” originates from the fact that steel containing more than about 10% chromium are free from corrosion under unpolluted atmospheric conditions. A thin surface film, which is self-leading in many environments, provides the resistance to corrosion.

SELECTION OF MATERIALS FOR CONSTRUCTION 


The choice of materials for sieve construction requires careful, consideration. It obviously affects the capital and operating requirements of the equipment, and also influences the choice of particles coming in contact with the equipment and the mechanical design features.


To avoid corrosion of such equipments since it operates an open space and consumable substance, other materials like stainless steel, nickel, galvanized metal and copper could be used but were disregarded due to their high cost and some other characteristics which they could not make up for by this, their usage was limited. However, mild steel has been chosen in the fabrication of the sieve and Aluminum sheet was also chosen for the sieve plates. 

SIEVE SCALE


 Sieves are available in a number of standard series. There are several standard series of screens; the sizes of the openings are determined by the thickness of wire. Examples are as follows:


The U.K British standard (B.S) screens are made in size from 300 mesh upwards but they are too fragile for some operations. The Institute of Mining and metallurgy (I.M.M) screens are more robust, with the thickness of the wire approximately equal to the size of the apertures. 


The Tyler standard sieve scale has the widths of its successive openings at a constant ratio of 2. The Tyler scale has been enlarged to include intermediate opening so that the entire scale have successive openings according to the fourth root of 2 or 1.189. The sieve series adopted by the National Bureau of standard American society (NBSAS), for testing, and American National standard Institute and many countries, apply the fourth root 2 principles, and the openings are fully compatible with the Tyler standard scale even through the sieve designation may vary.

CHAPTER THREE

FABRICATION PROCEDURE


The sequence of fabrication of the sets sieves with shaker included the following: marking out of the sieve plate and shaker base on material to be used (mild steel), punching of the marked out lines; cutting of the punched path of the sieve; folding of material; drilling of holes; welding of the sieve plates and handles; filling of the holes on the welded edges; smoothening of the sieve plate and finally painting and sundrying of the equipment. In the fabrication of the shaker base, act 2. 4 x 1.8mm thickness of mild steel was used for the base.

MARKING OUT 


The marking out of the work was divided into three parts namely the sieve plate, the shaker and the sieve mesh. 1.8mm was the dimension of the sieve plate; 2.4mm for the sieve shaker while 135mm for each of the sieve mesh using metal scriber and steel rule. The mesh sizes are 17.5mm, 7.5mm, 3.0mm, 2.0mm, 1.5mm, 0.04mm, and 0.08mm. The height of the sieve holder is 440mm, and the diameter of the sieve plat is 135mm. the height of the shaker is 370mm while the width is 260mm. 

PUNCHING 


The punching operation was done after all the dimensions had been known. Punches were made on the marked out lines using a hammer and chisel. The impact force on the head of the hammer and the sharp edge of the chisel enabled the easy cutting of the material. This also helped us to know the sizes and shapes of what was to be cut. 
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CUTTING 


The cutting of the punched areas on the corrugated sheet was done using gullstine machine and a metal sheet cutting scissors. The corrugated sheet was cut first before the mesh. 

DRILLING  


Four holes were drilled on the sieve shaker plates, which created points of attachment of the sieves from top to bottom to the shaker. This was achieved by using 8mm drill bit, fitted into a drilling machine to create the holes. The holes were create four on the plate so that it can be screwed to the casing of the shaker. The drilling operation was done mechanically, but it can also be done manually using a hand driller. 
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FOLDING


The corrugated sheets were folded with the aid of folding machine and hand to form a perfect circular shape of the sieve plate and rectangular shape of the shaker base. The edge of each of the sieve plates was carried with the sieve mesh according to their sizes and apertures. 

WELDING


The welding operation was done on the sieve holder, the joint of the sieve plates and the sieve mesh using oxy acetylene gas so as to create fixed handled. The shaker base and also covered by welding using 30 SWG stainless steel electrodes in an electric welding machine, because of the mechanical property of the material.


The folded mild steel were properly assembled and welded by the sides ton hold the folded part. The top plate on the electric motor was bored off centered so as to enable vibration in a zig-zag way and not rotational and to make the set of sieves shake well. The casing was used to protect the electric motor and the capacitor on a force plate. 

FILLING AND SMOOTHENING 


The holes on the welded parts of the equipment was covered with super body filler using a small peddle and hand, and allowed to dry in the sun. the filling made the welded joints look neat and perfect. 


Polishing of the equipment fabricated was then carried out using a smooth sand paper to obtain a very plain, smooth and shining surface, since the body needs painting. The painting of the equipment was done using a sprayer with a paint that was mixed with a thinner to enable it come out from the sprayer. 

CHAPTER FOUR

DISCUSSION


In the fabrication of the sets of sieves with shaker, the following processes were encountered; marking, filling, sand peering, washing and painting. Marking out was the first step in the fabrication of the sieve. This was done by using metal scriber and steel rule on the corrugated iron sheet to create a perfect dimension of what is to be fabricated.


Punching on the other hand is an operation that aids the clearity of the marked out lines for the holes. It was done by using chisel and hammer. We ensured that the chisel used was sharpened which really helped or easy punching. 


The drilling of the holes was carried out on the plates and we ensured that the holes was not bigger than the marked holes on the plates, and we also ensured that the required washers and nuts were put in the normal position. The washer used was a rubber washer so as to reduce vibration instead of iron washers. It is used to prevent rusting and to keep the shaker stationary. The actual reason for the perforation on the plate was to enable reduced vibration by placing the washers in the holes.


The cutting of the iron sheet was done using an oxy acetylene flame instead of an ordinary cutter. Initially, we tried sing an ordinary cutter but could not cut smoothly. The sieve plate was cut using gullotine machine which helped to cut the sieve mesh smoothly. We also ensured that the sieve mesh were of uniform sizes to avoid the dropping of particles during the exercise.


In the folding process, a sheet-rolling machine was used in folding both the sieve and the shaker casing into shape. The welding of the motor casing was done by joining the motor casing using a stainless steel electrode in an electric welding machine because of the mechanical property of the material and for long lasting. During this operation, we ensured that we removed our wristwatches and bangles. We also used eye goggles and hand gloves to avoid injuries.


In the case of the filling, the welded zone had holes was filled with super body filler instead of ordinary filler. The super body filler sticks longer to the sieve plate than the ordinary filler. This helped to produce smooth surfaces and edges. 


The sieve shake on the other hand does not shaking which enabled the pastiches to be separated into different shapes and sizes. The vibration of the shaker occurs in a zig-zag movement instead of rotational movement due to the spindling of the electric motor, which was cut off-centered on the top plate. Its efficiency depends on the size pf the electric motor and also on the capacitor that is uses to store the current passing into it. 


The sieve shaker is the most important part of the sieve equipment, this is because without it, there will be no vibration at all. The materials used for both the sieve plate and the shaker was corrugated iron sheet because of the tensile nature, and it does not respond easily to corrosion and is equally less expensive. 

CHAPTER FIVE

CONCLUSION AND RECOMMENDATION


The ordinary method of separating solid particles is by a sieve equipment machine. This consists of a set of sieve and an electric shaker. Sieve with shakers are of different diameter of mesh or aperture decreasing from the ed on the top to the bottom, so the quantity of solid particles used at the initial stage during experiments cannot be the same that will be obtained at the last stage because the large particles do cause blinding of the mesh. 


The sieve equipment is mainly used for the separation of solid particles through a mesh, which retains most as overflow, but once the particle passes through the mesh, they fall into the other plate and passes on to the next plate until all the solid particles are separated. 


The sieve shaker is an important part of the sieve equipment. It soes the shaking which enables the particles to be separated into different shapes and sizes. The vibration of the shaker occurs in zig-zag movement due to the fact that the spindle of the electric motor was cut of centered on the top plate. Its efficiency depends on the size of the electric motor. 


The sieves with shake for solid particle analysis is far better than the ordinary hand sieve and sieves cost because it separates the particles according to their sizes and shapes. The sieve equipment can be used for large pharmaceutical, diamond, gold, mining garri, and flour null industries to mention but a few. 


After the fabrication, the sets of sieves was tested and seen to be of working efficiency.    
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APPENDIX

COSTING


This consists of the price, of materials and labour involved in the fabrication of the sieve equipment. This can be sub-divided into three: 

Direct material 

Direct labour 

Overhead cost 

DIRECT MATERIAL 


This involves the cost of materials physically observable and are involved directly in the fabrication of the sieve equipment for this project, the cost of materials involved are: 

Material



Unit

Qty

Amount (N) 

- Mild steel for motor casing 
350

1

3500

- Electri motor


4000

1

4000 

- Stainless plate


550

2

1100

- Stainless rod


450

2

900

- Electrodes



80

20

1600

- Ball bearing


250

2

500

- On / off switch


200

2

200

- Galvanized sheet


2500

1

2500

- Sieve net (screen)

600

7

4200










18,500

  COST OF DIRECT 

	Job description
	Time applied (days)
	No of students involved
	Direct labour Unit Price (N)
	Amount (N) 

	Folding, cutting and welding motor casing 
	3
	7
	5000
	5000

	Assembling of component parts
	2
	7
	3,200
	3,200

	Drawing 
	2
	7
	1500
	1500

	Smoothening and filling
	2
	7
	1000
	1000

	Polishing and painting 
	1
	7
	1500
	1500

	
	
	
	
	12,200 


OVERHEAD COST

Miscellaneous 


Unit Price 

Qty

Amount (N) 

Cost of browsed materials 
30


50

1500

Cost of Transportation






3800











5300 

OVERALL  

Direct material




N18, 500

Cost of direct labour



N12, 200

Over head cost




N   5,300

Total






N36, 000
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