CONSTRUCTION OF CELLOPHANE SEALING MACHINE

ABSTRACT


The construction of the cellophane sealing machine was carried out.  The project started with an encompassing review of the various methods of heat sealing film packages.  The machine can be used in sealing both low, medium and high-density cellophane.  The product has a heating element, which converts electrical energy to heat energy, which converts electrical energy to heat energy, which is utilized in the sealing of the cellophane.  It has an efficiency of about 90% with a reasonable degree of accuracy.

 
The major components of the machine included 24 – 30 volts transformer, heating element, electrical cables, plywood, tape (paper, Teflon, black) lever machine, seconds time, micro – switch and on/off indication bulb.


The machine was relatively cheap and compares favourably with imported types of the same capacity.  The total cost of production amounted to the sum of fifty thousand, one hundred naira only (N50,100.00).
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CHAPTER ONE

INTRODUCTION

Cellophane sealing machine is basically used for cellophane and nylon materials sealing.  It is a machine that uses the principle of light, heating materials or element to seal two impressed surfaces or even more impressed surface depending on the nylon usage and application.

The packaging phenomenon was previously done by the use of paper bags but as time went on, this method changed to cellophane packaging system and till date, it has been growing.  This cellophane can be obtained by the process of polymerization of organic compounds to form polyethene.

With the invention or introduction of technology, different types of packaging systems have been deviced, of which the most highly used is the cellophane  packaging and sealing.  Although, the use of time in packaging is still in use.  Cellophane packaging excels since it can be easily obtained, fabricated, as well as store materials of different shapes and sizes.

The properties of poly ethane that made it to be highly useful in all aspects of packaging are inertness, high resistance of acid attack, water, base, organic chemicals, low coefficient etc polyehtene is used in packaging goods like ice cream, treated water, beverages, and biscuits, pharmerceutical products and some other fungicides like cocoabre sandus, copper sulphate (blue stone), ridomil plus etc.

1.1
APPLICATION OF POLYETHENES (CELLOPHANE)


Cellophane is used for different forms of packaging which include:

1.
Produces wrapping:
Low density polyethene is widely used in the packaging of fresh horticultural produce.  The touch and well sealed films are required for the packaging of these items.

2.
Frozon food packaging:
The toughness of low density polyethene at low temperature coupled with the fact that it can be formed into bags on a film.  Seal basis has led to its use, in frozen food packaging.  These include frozen soft fruits, frozen milks, water etc.

3.
General food pa ckaging:
The interness of low density polyethene has led to its used for packaging of foods like bread, ice cream, biscuits, margarine, storage of sugar etc because it will not react with the food item.

4.
Textile packaging:
The textile industries make use of low density polyethene bags to package the textile product after production so as to prevent it from being damped.

5.
Packaging of pharmaceutical products:
The main use of high density polyethene is the strip or blister packaging of pharmaceutical capsules and tablets, especially in cases of hydroscopic products, owing to the high water penetration resistance of polyethenes.

6.
High density polyethene are equally used in the packaging of aerospace hardwares and valves.

7.
Low density polyethene film is used in the field of heavy duty sacks, its main advantage being that the sacks could be stored in the open air and high resistances to tear propagation and ensures visibility to the contents

1.2
TYPES OF SEALING MACHINE

1.
Cellophane sealing machine:
The cellophane sealing machines are used for polyethene and other associated materials.

2.
Fibre bag sealing machine:
This type seals products that are usually contained in fibre salts.

3.
Can sealing machine:
This is mostly used in the metallurgical industries for sealing metal can etc.

4.
Paper sealing machine:
Products that are packaged in bags are usually sealed using the vacuum sealing machine type.

1.3
OTHER USES OF CELLOPHANE ARE

a.
As a sealant:
Cellophane is used in the sealing of plastic contains.

b.
In manufacturing of rain coats:
 Cellophane (polyethane) with high densities are used in the manufacturing of rain coats.

c.
They are used as additives to other products.

d.
In lamination:
Because many current packaging application requires combination of properties not available in any single packaging film, two or more different films, are often laminated to obtain the desired properties.  An extremely wide range of properties can be achieved in various combination of cellophane with polyethene aluminum foil, rubber, hydrochloride film, wax and pa per.

e.
Printing:
A printed design or message may be applied to gravure, flexographic or letter press printing, and several colours may be applied consecutive to cellophane.

g.
Hot – melt coating:
One important example is its use in the direct wrap, used on some varieties of processed cheese.


In our economy today, there is ever increasing demand for cellophanes and as such, it is very necessary to construct a cellophane sealing machine to meet the needs of the people. The project in guestion is aimed at providing this machine at a relatively cheap cost from locally gathered materials, thus, reducing the cost of production of cellophane sealing machine as well as to enhance the effective utilization of cellophane products.

CHAPTER TWO

LITERATURE REVIEW

2.1
HISTORICAL DEVELOPMENT OF CELLOPHANE


A synthetic material closely resembling linear polyethylene was made and studied just before 1900, but it w as produced from diazomethane, an expensive material.


The real beginning of polyolefin plastics was the discovery in 1933 by Dr. E.W. Fawcatt and Dr. R.O. Gibson of the imperial chemical industries laboratories in England.


Alt hough a process for making a film of regenerated cellulose by denitrating cellulose nitrate was described as early as 1882.  commercial production did not begin until Branden Berger developed a method for making the film cellophane, deriving cellophane from cellulose and plane from the find syllable of the French word diaphane meaning transparent.


The film was used mainly as a decorative wrap for packages in 1927 by church and prindle.  The film provides package protective with visibility of the product, is moisture proof, and is easily sealed with heat or solvents.  The development of equipment for printing cellophane in several colours of high speed, bag-making machines and of automatic packaging machines, the tailoring of film properties to suit a wide variety of applications and the readness of film producers and coverters to provide customers with services of many kinds have all contributed to the increasing usage of cellophane film.


Cellophane or polyethane is a branch of thermo plastics.  They are basically of two types.  Low density cellophane and high density cellophane.  The actual composition of low and high-density polyolefins are polyethylene and polypriopane respectively.

2.2
PRODUCTION OF CELLOPHANE MATERIALS


Cellophane which is a transparent polycrystalline film is produced by regeneration of cellulose through a viscos stage.  In an automated continuous process, wood pulp, cotton fibre, or another natural source of cellulose is treated with ageous sodium hydroxide (NaoHag), shredded, and aged to yield soda cellulose.


Cellulose is next reacted with carbon disulphide, (CS2) resulting in sodium hydroxide to form a viscos.  It the process sequence and adjustment yields a low viscosity intermediary at this stage, extrusion through a slit into a sulphuric a cid batch with sodium sulphate an carbon disulphide forms a sheet.


Alternatively, had the process sequence and adjustment yielded a high viscosity, intermediary, ejection through spinnerets would have produced a synthetic fibre.


In the acid sulphate both, the viscose coagulates into a regenerated cellulose with evolution of hydrogen sulphude and carbon disulphide (to be recycled).  After washing and further processing, depending on properties desired in the finished product, the material is dried.  The sheet formed may be coated to enhance its imperviousness to moisture and its receptivity to printing ink.

2.3
PHYSICAL PROPERTIES OF POLYOLEFINS


Polyolefines are long chain aliphatic hydrocarbons which means that they belong to the same general class of chemical compounds as paraffin wax.  Many of the properties of polyolefin plastics can be understood by analogy wit h wax, while others are quite different.

WATER RESISTANCE


Polyolefin plastics are highly water resistant, they absorb practically no water and are quite resistant to the passage of water either in liquid or vapour form.  The lack of water absorption means that they do not change dimensions in accordance with changes in atmospheric humidity.

CHEMICAL RESISTANCE


They are resistant (polyolefins) to chemicals in water solutions, in organic salt solutions, acids and other materials that are highly corrosive to metals but have little or no effect on polyolefines.  They are equally resistant to strong alkalis and  to hydrofluoric acids, which attack glass.

SOLVENT RESISTANCE


At room temperature the polyolefins are generally insoluble in solvents.  Although they can be dissolved at elevated temperatures in a variety of solvents, especially the aromatic hydro-carbons.  Polyolefin plastics generally contain a fraction that can be extracted by hydrocarbon solvents at room temperature  and many solvents and oily matters pass through them quite readily.

GAS BARRIER PROPERTIES


Polyethene materials are not good barriers of oxygen, carbondioxide, nitrogen, or other gases, but rather they have the ability to change from one polyethene to another. 

DENSITY


The polyethenes a re all light weight materials.  Not having a density above that of water    (ie 1.0      kg/m3).  Polyethylene is poly – 4 – methyle pentane.  (TPX) is the lightest and linear polyethylene, the heaviest.  If polyethene density increases, tensile strength, stiffness, heat resistance, yield strength, and hardness all increase.  Permeability, stress crack resistance, impact strength and thear strength decrease at the time.

TENSILE STRENGTH


This  helps to group the polyolefins into how, medium and high density polyethenes.

ELONGATION


The wide range of elongations of most polyolefins result from the phenomenon of cold draw.  Cold draw is very important in many of the polyolefins processing techniques where the processing consists in part of drawing the material at a temperature well below its melting point.  In order to understand the importance of the high elongations of polyolefins in their end use, consideration of a typical polyolefin plastics stress – strain curve is useful.


The figure below shows such a curve.  Numerical values for stress have been omitted because these different, considerably from one polyolefin to another, but numbers have been put in for purposes of discussion.    


TYPICAL STRESS/STRAIN CURVE


When the typical polyolefin is first loaded, it responds with a nearly straight line stress – strain relation.  However, this begins to curve in the larger strain direction after about 2 –5% elongation this curve continues to flatten until somewhere in the 15 – 25% elongation region, then strain will continue without added stress.  This is called yield point.  From this point onward elongation continues at constant or even slightly diminished stress.  This is the cold draw region of the curve.

THEMAL EXPANSION


They have high thermal expansion compared to metals and other construction materials.  This must be taken into consideration when they are used in some products along with other materials. 

THERMAL CONUDCTIVITY


Thermal conductivity of polyethene increase with increase in temperature.

2.4
SEALING OF FILMS


There are many practical methods of sealing cellophane films.  They include the following:

1.
ULTRASONIC SEALING:
The high frequency ultrasonic wave produce fussion at the part interface without no part distortion and no delay for cooling.  The method is therefore fast and reliable.  However, the equipment used is expensive and thus the process has not had wide use.  It provides a good seal and can be used for both high, medium and low density polyethene.

2.
FLAME SEALING:
This is used on heavy film or thicker wall construction like collapsible tubes.  The edges to be sealed are clamed together leaving a projecting edge.  A flame of a high intensity infrared heater melts the edges, and they are clamped together by a cooled metal clamp to complete the seal.  This method is easily prone to fire hazards.

3.
HOT BAR SEALING:
This is a form of heat-sealing, which is still practiced today.  It involves a kind of lever mechanism with a passage of electric current.  It consumes time to achieve completed products

4.
USE OF A DHESIVE:
Adhesives are some times employed in sealing films.  This method is not ideal for LDPE because it has restrictions and not satisfactory for many purposes.

5.
MECHANICAL SEALING METHOD:
This method is an open type, simple method of closing a plastic bag is with elastic band or a wire tie and later is in fact used for fasting polyethane bags for bread etc.


the project in question put into ocnsideration all the above mentioned factors and choose the hot wire sealing method.  The heat is supplied by an electrically heated wire (tungsten filament) through the transformer.  The heat seals and fever the film.  This method has an added advantage of producing two seals simultaneously.

THE STRUCTURAL FORMULAR OF LDPE 

CH2 – CH2 – CH2 – CH2 – CH2 – CH2
CH2 – CH2 – CH2 – CH2 – CH2 – CH2 CH2 – CH2 – CH2 – CH2 – CH2 – CH2 – CH2
The vigorous nature of high pressure process however, militates against the straight forward process of chain growth and a great dead chain branching occurs which has an important bearing on the properties of low density polyethene.


Both short and long branch chain prevent a close packing of the main polymer chains and this accounts for the fact that the process just described produces low density polyethene.

CHAPTER THREE

3.0
MATERIAL SELECTION

3.1
GENERAL PROPERTIES OF ENGINEERING MATERIALS


Basic properties (general) of engineering materials include:

*
Hardness:
The ability of a material to with stand scratching and indentation e.g steel can scratch aluminum and hence is harden.

*
Toughness:
The ability of a material to withstand impact.

*
Ductility:
The ability of a material to change shape under a load e.g. copper is ductile.  It can be drawn into three wires.

*
Malleability:
The ability of a material to be harmmered, beaten and rolled into a different form without regaining its original shape.

*
Plasticity:
The ability of a material to be easily forced into a new shape by heat and remain in the shape when load is removed.

*
Elasticity:
The ability of a material to resume or regain the original length and shape after being stretched or compressed.

*
Corrosion Resistance:
The ability to withstand decay caused by rusting (oxidation) or attack by chemical

*
Fussibility:
The ability of a material to melt easily on soldering.

*
Conductivity:
The ability of material to allow the passage of hear or electricity. 

*
Tensile Strength: 
The ability of a material to withstand a pulling or stretching load (called t ensile force) without breaking.

*
Compression strength:
The ability of a material to withstand a squeezing load (called compressive force) without breaking or deforming.

*
Shear strength:
The ability of a material to withstand a load (called a shear forced which tends to cut the material.

3.2
METALS AND ITS PROPERTIES


Metals include those material (engineering) that show some specific engineering properties.  They are divided into ferrous and non-ferrous metals.


Some of their properties include:

Mechanical properties e.g workability, weldibility

Chemical properties e.g. corrosion resistance

Electrical properties e.g. good electrical conductors 

3.3
FERROUS METAL (IRON & STEEL)


The major ferrous constructional materials until the latter part of nineteenth century were cast iron and wrought iron and many road and railway bridges built in these materials are still in service.  Iron and steel are materials which can be given widely varying properties to suit specific applications by means of various production and subsequent processing methods by adding other materials (alloying) and by suiheat treatment.


Steel are classified into alloyed and unalloyed structure and tool steels.

3.4
PROPERTIES OF STEEL

Hardness (due to % of carbon content)

Strength in compression than the strength in tensile

Easily machinable

Corrosion resistance

Meltng point (iron) 1150C – 12000C

Fluidily in molten form (easy casting of lubricate part)

Forgeability

Weldability

Tensile strength 

3.5
NON FERROUS METALS


These include:
Aluminum, copper, lead, magnesium, nickel, tin, zinc, cadmium, nickel, chromium, tungsten, titanium, vanadium etc 


Properties of some of the above non-ferrous metals.

Aluminum:
Melting point (6000C), crystal structure (face centred cubic) density (3.7 x 103kg/m3) ultimate strength (45 x 106 N/m2).  Electrical resistivity (2.66 x 10-5Rn   at 200C), corrosion resistance (very good).

Copper:
Melting point (10830C), density (8.93 x 103kg/m3) tensile strength (220 x 106 N/m2), corrosion resistance (very good), electrical resistivity (1.07 x 10-8 nm at 200C), crystal structure (face centred cubic).

3.6
GLASS AND ITS PROPERTIES


Glass is one of the materials available for construction work.  It is produced in glass smelting plants.  The only materials from which it can be made is quartz sand (silica acid).  It is finally powdered, then soda is added as a flux.  Lime makes the glass brilliant, durable and hard. The raw materials are mixed in drums, poured into fire resistance containers and melted to a doughy mass in the glass smelting furnace at a temperature of about 12000C.  This mass solidified on cooling and forms a transparent material, the glass can then be shaped easily when it is hot as desired.

Properties of Glass

Hardness transparency

Resistance to acid and alkali

Poor conductor of heat

Poor conductor of electricity

As an insulator

Brilliant nature

Brittle ness 

3.7
WOOD AND ITS PROPERTIES


Wood generally is a very important material serving multiple purposes in I ts variety of forms.  Chemical industries, iron industries, pharmaceutical industries,  water transport industries, construction industries and domestic homes, all untize wood to very great extent.


Normally wood is composed of carbon hydrogen, oxygen and nitrogen in the percentage (%) of 44% C, 6%H, 50% 0 & N

Properties of wood

Hardness (owing to the degree of it carbon content)

Resistance to acids and chemicals

Resistance to corrosion

Resistance to alkali

Workability 

3.8
TYPES OF WOOD


The two (2) types of wood are 

Hard wood:
They are non porous wood usually with very capacity texture, having good mechanical properties especially when treated and properly dried.  They show no tensile strength but prevent relative resistance to impact, bending and torsional forces.  They are usually obtained from iroko trees and mahogany.

Soft wood:
They are porous wood usually from palm trees and big trees.  Their porous fabric nature allows carbohydrate oxygen reaction which depletes the carbon content of the wood, thereby making or reducing the hardness.

3.9
MATERIAL OF CONSTRUCTION FOR THE PROJECT


A mild steel was used for the ocnstruction of the project work.  The selected material formed the major p art of the cellophane sealing machine and for constructing the square pipe and in making the lever mechanism part of the machine, owing of some desirable (appreciable) properties of mild steel.

These desirable qualities of mild steel in constructing cellophane sealing machine include the following among others:

Hardness, toughness, tensile strength, resistance to corrosion etc.

The periodic availability of mild steel accounts and justifies its selection for the project work.  The material was readily available for use during the period of construction.

Also, the cost of the mild steel w as not relatively high when compared with other materials like wood, glass, non ferrous metals that could equally and alternatively serve the same purpose as mild steel for the construction.

3.10
ANALYSIS OF OTHER MATERIALS USED FOR CONSTRUCTION


Other materials used for the construction of cellophane sealing machine include:

-
Electrical cables:
The transformer constructed is only used for an alternate current source.  Based on this an alternating current (A.C) cable was bought and used for connecting the machine to electrical source.

-
Transformer:
This is installed in the machine to step down the electrical main supply voltage from 25 volts to 30 volts.  This helps to prevent burning of the heating elements by high voltage supply.


During the construction of the transformer, a  soft iron was wound round by 1200 lurns of a thin copper wire and another copper wire of larger diameter was also wound round the first layer after covering it with a n insulator (pape tape).  The number of turns of this second layer is being referred to as the primary per wire of larger diameter is referred to as the secondary coil.  One and of each coil was connected together.  Other materials such as constantan, Nickel, Aluminum, Silver can also be used for the winding of the transformer.  Silver was noted used inspite of its high electrical conductivity because of its high cost.  Copper was considered reasonable because of its high electrical conductivity, low resistant to current, cost, tensile strength etc.

-
FURMICA:
Part of the top of the machine was made with plywood (bar of wood) furmica being used on the top protects the wood from water peculation, physical and insect damage and also for beautifying the surface

-
HEATING ELEMENT:
The main function of the heating element into heat energy for easy sealing of the cellophane.  The heating element has rotating power of about 200 watts.  For much conversion of electrical energy into heat energy, the element must have a very high resistance to the flow of current.  The current passes through it from the current source and it gets heated thereby doing the sealing.

-
ON AND OFF INDICATING BULB:
It contributes greatly to the proper functioning of the machine.  It serves as a controller which shows whether electrical current is entering the machine or not, hence the bulb will be on, showing red light but if it is not entering, the bulb will be off.

-
TENSION SPRING:
The smaller tension spring is needed to provided to provide accommodation for the expansion and contraction of the heating element when heated during the sealing operation.  The larger tension spring is used for controlling of the mechanism part of the machine.  A tension spring is considered suitable because of its high elasticity.

-
BOLT AND NUT:
Bolt and nut made of mild steel is need for the coupling of the parts of the machine.

-
MICRO SWITCH AND SECONDS TIMER:
The micro switch is necessary for bridging and breaking of electrical circuit.  The seconds timer (though not included) helps in controlling the time required for the passage of electrical current into the heating element.

CHAPTER FOUR

4.0
CONSTRUCTION METHOD


In any engineering design and construction work, it is usually necessary to state the steps taken in producing the desired product.  Thus, in the construction of a portable cellophane sealing machines the following   steps were involved.

4.1
ENGINEERING DRAWING


Before the fabrication of the machine, we did the sketch drawing of the machine and developed it before we started construction.

4.2
COLLECTION OF MATERIALS


The materials used in the construction of this machine are from local source.  These materials were subjected to various tests ranging from tensile strength, stress and strain analysis before there are considered as being suitable for the construction work.

4.3
DIMENSIONING AND MARKING OUT


The measuring tape was use to measure out the required dimensions of the half inch square pipe, the flat bar and the plywood, while the scriber was used to mark off the dimensions of the materials.

4.4
CUTTING AND WELDING


Cutting:
The half-inch square pipes, and bars were cut to the required sizes using a hacksaw, while the plywood and the furmica were cut to sizes using the cutting saw.

Welding:
This involves  the joining of the cut mild steel together by heating their edges and pressing them together.  The edges of the metal under the effect of heat melt at their different temperature and fuse together hence forming a particular shape or length.

Welding type:

*
Ultrasonic:
Makes use of mechanical vibration of high frequency of about 20 – 40 kilo HZ

*
Hot plate tool:
Is the simplest which depends on steady contact of the heat on a particular spot on the mild steel until they are melted.  It makes use of the oxy-acetely flame and was use for welding in the project construction.

4.5
FILING OF EDGES


After cutting out the metal bars to the required sizes, a flat bar file was then used to smoothen the edges of the metal pipes and bars to ensure that they are squared using the T-square.


4.6
BUILDING OF THE BOX


The box was built using the metal (mild steel) and the cover was also built with the same material with a wooden cross bar.  The metal and wooden materials were held together using nut and bolt.

4.7
PLACING OF FURMICA


The  furmica which was cut is placed on the wood with evostic, hence to protect the wood.

4.8
TRANSFORMER COSNTRUCTION


Two bar magnets which posses North and South poles war brought in separate cores and were bounded together 800 turns of 0.03mm diameter of copper wire was wound round the core to form the primary part of the transformer and 150 turn of 0.25mm diameter of copper insulating the primary to form the secondary part of the transformer.  After all this, it was tested with an induced voltage at 25 – 30 volts.

4.9
ELECTRICAL CONNECTION


The positive terminals of the winding were connected to AC (alternating current) plug.  The AC plug helps to get or plug to the electricity main source.  Then the negative terminals were connected through the indicator bulb which joins the switch and AC plug wire to the main supply.  The secondary coil was connected only with the element which has a capacity of 2000 volts with a connector. The springs which were attached to the connector help to draw the element back to its original position.

CHAPTER FIVE

5.0
DISCUSSION


The portable cellophane sealer is found to be highly efficient after its modification.  The machine has a metal frame and wood.  It is desirable that these components should be protected from damage due to external stress and environmental conditions.


Consequently, the metal frame was coated with paint to avoid rusting.  Also, the wood was covered with furmica to avoid damage.  The density of cellophane material ranges from high, medium and low density types each of these class of cellophane has a peculiar product or process that it is utilized.


The filament is a good conductor of heat and electricity and can therefore easily convert electrical energy to heat energy.  This makes it possible for the filament is heated, it expanses and if it is continuously used to seed cellophanes, distortions is likely to occur on the product.  To avoid this, the bolts used for holding the filament were inclined away from the filament.  Also, a spring was attached to the bolts at the ends of the filament to increase tension and give a straight cutting ad sealing.


There exists various cellophane cutting and sealing methods.  They include mechanical sealing, high frequency heating, ultrasonic sealing, heat sealing, use of adhesives etc.


The choice of a particular method depends on a number of factors including the sealing characteristics required, the nature of the film to be sealed, production speed and the cost effectiveness of the materials of construction and power sources.  The effectiveness of a sealed cellophane can be ascertained by inflating with water or air and then exerting pressure on the bag, any leakage will be manifested by escape of air or water from the bag.


The heat sealing method is preferred to other sealing techniques mentioned above due to some uncompromisable advantages which includes: fast production speed, effective and less expensive energy source ie electrical energy, the ease of fabrication, less ambiguity in its use and low cost of the materials of construction.  Heat sealing method can be in the form of heated wheels for band seals, high frequency heat sealing, flame sealing hot wire sealing, etc.  The one adopted for this project is the hot wire sealing due to its ability and ease to cut and seal effectively and simultaneously.


The ability of the cellophane sealing and cutting machine to cut and seal cellophane of different densities depends on the duration of time for the low and medium cellophane, shorter time is required while for high density cellophane, longer time is needed to cut and seal and material.

THE CAPACITY OF THE MACHINE  


The portable cellophane sealing machine ahs a capacity of 720 – 1200 seal bag per hour.


In an average of 8 working hours per day it has the capacity of 9600 sealed bags ie 1 day = 8 x 1200 = 9600 sealed bags.  That is to say, it can seal at every 3 seconds and cut at 5 seconds.  So there is 5 working days of the week, the portable machine is capable of sealing or producing up to 48,000 sealed bags is 5 x 9600 = 48,000.


However, the machine can also work advancely for 24 – 48 hours depending on the need in production but for the maintenance purpose of the machine, it is reduced to eight working hours.


Therefore, the sizes and types of the bags being machined are as follows:

High density Santana for pure water, for packaging of salts (-18-22 micro).

Local Santana type (-8-9 micro)

Plan white for bread (-8-10 micro)

It was observed that when the machine is allowed to do work for about 60 minutes and more, the element will be over-headed.  When this happens, the tape form will bur up.  This is resolved by incorporating an automatic switch; such that when the box is closed, the circuits will be completed and the sealing process would be done and if the box is opened again the circuit will be disconnected and put off. 

CHAPTER SIX

6.0
CONCLUSION


From the discussion, it is vital to conclude that engineering materials like mild steel, heating elements, transformer, plywood, furmica, foam second timer, switch and others can be successfully assembled into a fine and portable cellophane sealing available and relatively cheap.


The heat sealing method used is preferable to other sealing methods because of its cheapness, less prone to fire hazards or over loading/over heating and its good sealing quality.  The mechanism of operation was also simple.  

CHAPTER SEVEN

7.0
RECOMMENDATION


The locally manufactured cellophane sealing ma chine is highly recommended.  This is so due to a number of observations noted.  To start with, the low cost of fabrication and operation is one factor. T he low power consumption (electrical energy) by the machine.  The simplicity of its mode of operation together with its portability are obvious advantages.


Judging from these factors, the relative cheapness of machine parts is certain.  Its therefore highly recommended over importing foreign one with complicated mode of operation.  These imported ones also portray expensive requirement and high cost of fabrication.  They also require higher consumption of electrical energy with complex component parts.


To recommend maximum durability and effective performance of the machine, instructions should be adhered to at all times.  They include

Temperature higher than 3000C has to be avoided when using cellophane sealing machine.  This is because excessive temperature causes cellophane degradation.

The electrical connections have to be checked before and after work, hence to know it there is leakage of circuit.

The spring which is attached to element should be checked before and after use, but should be changed or replaced when damaged.

Continuous hold on the pedal in the depressed position for a long time is not advisable

The machine should be cleared after use hence by removing all sealing materials.4
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APPENDIX

List of some important elements and their properties

	Element
	Symbol
	Atomic weight (C = 12)
	Relative Density (Specific gravity)
	Melting Point (0C)
	Properties and uses

	Aluminum
	Al
	26.98
	2.7
	659.7
	The most widely used of height metals

	Iron
	Fe
	55.847
	7.9
	1535
	A fairly soft white metal when pure but rarely used thus in engineering

	Tin
	Sn
	118.69
	7.3
	231.9
	A widely used but rather expensive metal tin can carry only a very tin coating of tin on mild steel

	Sodium 
	Na 
	22.9898
	0.97
	97.8
	A metal like potassium.  Sued in the treatment of some of the light alloys.

	Copper 
	Cu
	63.54
	8.9
	1083
	A metal of high electrical conductivity which is used widely in the electrical industries and in alloys such as bronze and brasses.

	Cobalt
	Co
	58.933
	8.9
	1495
	Used chiefly in permanent magnets and in high-speed steel.

	Caron 
	C
	12.011
	2.2
	-
	The basis of all fuels and organic substances and an essential in gradient of steel

	Chromium 
	Cr
	51.996
	7.1
	1890
	A metal which resists corrosion hence it is used for planting and in stainless steel and other corrosion resistant alloys

	Gold
	Au
	196.967
	19.3
	1063
	Of little use in engineering but mainly as a system of exchange and in jewellery 
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