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ABSTRACT
Maintenance is the combination of all technical and associated administrative actions intended to retain an item in, or restore it to, a state in which it can perform its required function. Companies are seeking to gain competitive advantage with respect to cost, quality, service and on time deliveries.
The effect of maintenance on these variables has prompted increased attention to the maintenance areas as an integral part of productivity improvement. Due to numerous advantages of maintenance, manufacturing companies are trying to adopt maintenance strategies to support their businesses. The purpose of this study is to analyze maintenance strategies found in local manufacturing companies.
In this paper report it was discovered that maintenance strategy has improved company operations and performance simultaneously.
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CHAPTER ONE
1.0	INTRODUCTION TO MAINTENANCE OF WORKSHOP EQUIPMENT
All action necessary for retaining an item or restoring to it, serviceable conduction including servicing, repair, modification, over hand, inspection and condition verification.
It is also referred to as the way or method of increasing the ability of a system, it keep system equipment in working order.
1.1	PURPOSE OF MAINTENANCE
•	Attempting to maximize performance of production equipment, efficiency and regularly prevent breakdown or failure.
•	Attempts to minimize production loss from failure increase reliability of the operating system.
1.2	AIM OF MAINTENANCE
The aim of maintenance is to improve the quality to facilitate the replacement of broken items and inspection and inspection and underneath equipments. To improve in the layout of equipment to facilitate maintenance work i.e., providing space around or underneath equipments.
To improve slack in the operating system, i.e., providing excess capacity so that the failure of equipment does not affect the performance of other equipment.
To ensure that the failure of equipment in work in progress is not immediately reflected in a shortage of materials or parts for a subsequent piece of equipment.
To establish a repair facility so that through speedy replacements of broken parts, equipment down time is reduced.
· To undertake preventive maintenance, which through regular inspection and or replacement of critical parts, reduces the occurrences of breakdowns?
· To achieve production quality and customer satisfaction through adjustable and serviced equipment.
· To maximize useful life of equipment.
· To keep equipment safe and prevent safety hazards
· To minimize frequency and severity of interruptions.
· To maximize production capacity through high utilization of facility.
· Must be consistent with the goal of production.

1.3 PRODUCTION IN MAINTENANCE
1. Lack of management attention to maintenance
2. Little participation by accounting in analyzing and reporting costs.
3. Difficulties in applying quantitative analysis
4. Difficulties in obtaining time and cost estimates for maintenance work.
5. Difficulties in measuring performances. This problem exists due to:
a. Failure to develop written objectives and policy.
b. Inadequate budgetary control.
c. Inadequate control procedures fro work order; service request etc.
d. Infrequent use of standards.
e. Absence of cost report to aid maintenance planning and control system.
1.4	IMPORTANCE OF MAINTENANCE
The importance of an effective maintenance program cannot be overlooked because it plays such an important role in the effectiveness of lean manufacturing as in personal health care insurance, maintenance maybe considered the health care of our manufacturing machines and equipment. It required effectively reducing waste and running an efficient, continuous manufacturing operation, business or service operation.

Purpose of Maintenance
The main purpose of regular maintenance is to ensure that all equipment required for production is operating at 100% efficiency at all times through short daily inspections, cleaning, lubricating and making minor adjustments, minor problems that can be detected and corrected before they become a major problem that can shutdown a production line. A good maintenance program requires company-wide participation and support by everyone ranging from the executive to the shop floor personnel.
1.5	DESCRIPTION
Maintenance: Activities required or undertaken to conserve as nearly, and as long, as possible the original condition of an asset resource while compensating for normal wear and tear.
Accounting: A period cost incurred in activities that preserve an asset’s operational status without extending its life maintenance is an expense that unlike capital improvement (which extends and asset’s life) is not capitalized.
Engineering: Actions necessary for retaining or restoring a piece of equipment machine or system to the specified operable condition to achieve its maximum useful life.
Law:
(1) Meddling in litigation without having a genuine stake by taking sides, and/or giving financial or other assistance to one of the litigant parties.
(2) Financial support or supply of another such as upon a divorce or legal separation.
In order to keep a machine running well for a long time, it requires regular maintenance such as: oil change, coolant level, gear tread. You must make sure to do regular maintenance on all of your machinery to keep them running up to code.
The building will only stay clean if we uphold the cleanliness in order to do that we may have to hire a maintenance worker.
Types of Maintenance
1. Corrective maintenance or breakdown maintenance
2. Preventive maintenance
3. Predictive maintenance
Corrective Maintenance: The set of tasks is destined to correct defects to be found in the different equipment and that are communicated to the maintenance department by users so it is risky to the same equipment.
Preventive maintenance: Its mission is to maintain a level of certain service on programming the intervention of their vulnerabilities in the most opportune times.
Preventive maintenance: It pursues constantly know and report the status and operational capacity of the installations by knowing the values of certain variables which represent such state and operational ability.



CHAPTER TWO
2.0	LITERATURE REVIEW
According to a definition provided by Rastegari and Salonen (2013), maintenance is “the combination of all technical, administrative and managerial actions during the life circle of an item intended to retain it in or restore it to, a state in which it can perform the required function”. Maintenance in its narrow meaning includes all activities related to maintaining a certain level of availability and reliability of the system and its components and its ability to perform a standard level of quality (Al-Turki et al., 2014). Maintenance also includes engineering decisions optimization of specified equipment capability, where capability is the ability to perform a specified function within a range of performance levels that may relate to capacity, rate, quality, safety and responsiveness (Kumar et aL, 2014).
Khairy (2008), describes the key objective of maintenance as “total asset life cycle optimization which means maximizing the availability and reliability of the assets and equipment the required quality specifications, in a timely manner and this objective must be attend in cost-effective way and in accordance with environmental and safety regulation.”


Maintenance Types
Maintenance is classified into two main categories, which are as follows (Al-Turki et al., 2014., Rastegari and Salonen, 2013).
· “Preventive maintenance is intended to reduce the probability of failure or degradation of functioning of an item and is carried out at predetermined intervals or according to a prescribed condition.
· Corrective maintenance, similar to repair work, is undertaken after a breakdown when obvious failure has been allocated”.
 (
Maintenance  
Preventive Maintenance  
Corrective Maintenance 
Condition Based Maintenance   
Predetermined Maintenance  
Scheduled, continuous, or on request 
Scheduled 
Deferred
Immediate 
)Figure 1: represent an overview of maintenance types and their relations
Before a detected fault					 After a detected fault   















Figure 1: Maintenance types, Source: Rastegari and Salonen, 2013
Maintenance Strategy
Fredriksson and Larsson (2012), defines maintenance strategy as “the management method used in order to achieve the maintenance objectives”. According to Bergman and Klefsjo (2010), the content in the maintenance strategy is a mix of techniques and/or policies which depends on factors such as the nature of the plant, the maintenance goals or the equipment that will be maintained, the work environment and the work flow patterns. Rastegari and Salonen (2013), states that “the strategy reflects the organizations conception of its intented long term goal and the approach to achieve it”. Maintenance strategies are a means of transforming business priorties into maintenance priorties (Salonen, 2011). By addressing current or potential gaps in maintenance performance, a generic maintenance plan will be developed.
2.1	MAINTENANCE OF A LATHE MACHINE
Lathe are any machine tools that rotates the work piece on its axis to cut, sand, drill, or turn a variety of materials including wood and metal. Like any machine or system, lathe tends to move effectiveness after repeated use.
There are many things that can go wrong with a lathe over time. If a metalworker follows the basic principles of maintenance, the working life of the lathe can be extended by many times. Some of the principles are deceptively simple:
a) Keep the lathe lubricated and remove debris. Other, such a replacing worn blade, can be a bit more involved.
b) Lubricate the moving parts of the Lathe:- perhaps the most common problem with lathe is the lack of lubrication. This is an ongoing process that should be maintained to allow the moving parts to keep running smoothly.
c) Headstock Lubrication:- the headstock includes the spindle bearings, headstock gearing, and shaft. These parts are lubricated via a distributor tank; which is found under the head stock top over.
d) Gear Box Lubrication:- there is an oil tank found in most lathe that supplies lubrication to the gears in the gear box. Oil levels in the box should be checked at last once a week.
e) Remove Debris from the Lathe: swarf is term used to describe the turning, chips and fillings that are created as the lathe works either wood or metals. It is a big problem for the maintenance of the lathe and should as soon as is practically possible so that the coolant is allowed to drop into the reservoir.
f) Wipe the Lathe: the lathe should be wipe down after each use
g) Dismantle the Lathe: from the time to time; it might be necessary to dismantle the lathe and give each part a thorough cleaning.

2.2	MAINTENANCE OF SHAPING MACHINE
 	Shaping machine; like all machine tools are subjected to permanent wear, this can be minimized by careful handling and constant are and maintenance of the machines.
The operating instructions are blinding for the use and maintenance of the machine and have to be conscientiously observed; they are as follows:
a) Before starting your daily work; lubricate all manual lubrication points according to the regulations
b) Before starting the machine check whether all lever are in the correct position. Wrong lever position may result in breakages.
c) Protect all guide ways against chips, scales, dirt and abrasion of any kind, otherwise they will quickly wear, Inaccurate work would be the result
d) Always put perfect order at the workplace
e) Put clamping means and change gears always in the place provided for them.
f) The tools required for work must lie on appropriate bases in a well arranged and handy manner
g) Clean the machine daily at the end of work

2.3	MAINTENANCE OF MILLING MACHINES
Like any other machines are subject to wear and tear. The physical wear is a result of the use of the machines and of abrasion caused by friction during use. Such wear can be reduced by regular maintenance and serving of the milling machine by the operator.
The maintenance of the milling machines are as follows:
a) Cleaning of guide ways daily
b) Inspection of oil level (sight glass) daily
c) Lubrication as per lubrication chart as per instruction on lubrication chart
d) Oil renewal semi — annually/annually
e) Inspection and; if necessary, refilling of coolant tank weekly
f) Inspection of slackness of bearings annually
g) Inspection of electrics (contractor, limit switches, cable connection) every 3 months
h) Inspections of lubrication pump semi — annually
i) Coolant renewal
2.4	SCHEDULING AND CLEANING METAL LETHE
2.4.1	Daily Check
· Clean chuck guard and any chip if fitted
· Check functioning of electrical interlock on chuck guard
· Check cover plate on outer end of hollow mandrel is in place
· Check function electrical interlock on change wheel guard
2.4.2	Weekly Check
· Visually check condition of electrical switches, conduct, cable
· Lubricate if necessary
2.4.3	Termly Check
· Check condition of motor, drive system and drive belts, replace if worn
· Lubricate as necessary, including slide ways
· On machines with geared headstock, check oil level in gear box
· Check bearing for wear and replace if necessary
· If fitted, check coolant pump and system, claim if required
2.4.4	Yearly Check
· If a coolant pump is fitted, drain the coolant, flush out the system with clean water and replace the coolant every 12 months
2.5	MILLING MACHINE
2.5.1	Daily Check
· Clean all cutter guards
· Check sharpness of milling cutter, take out of use any that blunt or damaged
2.5.2	Weekly Check
· Visually check condition of electrical switches, conduct, cable, etc. this should include any separate motors used for power feeds
· Lubricate if necessary
2.5.3 Termly Check
· Check condition of motor, drive system and drive belts, replace if worn
· Lubricate as necessary, including slide ways
· Check bearing for wear and replace if necessary
· If fitted, check coolant pump and system
2.5.4	Yearly Check
If coolant pump is fitted, drain the coolant finish out the system with clean water and replace the coolant every 12 months.
2.6	GRINDING MACHINE
2.6.1	Weekly Machine
· Clean eye server and check that they are in the correct position
· Check position of tool test aid adjust if required, (the tool rest should be as close as possible to the grinding wheel, normal within 3mm).
· Check condition of grinding wheel
· Visually check condition of electrical switches, conduit, cable

2.6.2 Termly Check
· Check condition of motor, drive system and drive belts replace if worn
· Lubricate is necessary
· If fitted, check coolant pump and system
2.6.3	Yearly Check
· If a coolant pump is fitted, drain the coolant, flush out the system with clean water and replace the coolant every l2months
2.7	LUBRICATION
Moving part of a machine will required lubrication, some machine bearing are sealed for life and will not required additional lubrication. For other machines, oil greasing of bearings will be required. Lathe with geared headstock, and some drilling machines that have a gearbox, will have oil reservoir that will need checking and refilling as required. The feed drives or planning machines for wood will required checking and cleaning excess dust should be removed and chain drives should be greased. Machine such as metal lathes, milling machines and power hack saws will need the sideways lubricated as necessary.
It is good practice to apply a coat of a thin lubrication Oil (e.g as used in motors cars) to bright metal paint of Tools and machines at the start of holiday period especially where there is likely to be excessive moisture in the air.
2.8	FUNCTION OF MACHINE
· The machine changes energy from one form into another. For example on electric generator
· Transfer forces, e.g a car transmission transfer power from the engine to the motor wheel
· Change the direction of a device
· Change the magnitude of a force and allow you to lift a car off the ground
· Change the distance or speed, e.g. a bicycle move a bicycle as the pedal are turned


CHAPTER THREE
3.0	METHODOLOGY
A machine tool turns cylindrical material, touches a cutting tool to it and cuts and the material. A material is firmly fixed to the chuck or the spindle or a machine vice versa and machining operation take place
3.1	GENERAL DESCRIPTION OF THE MACHINE
3.1.1	Lathe Machine
Machining is one of the most important material removal methods in the technology of manufacturing. It is basically a collection of material working process that involves other processes such drilling, shaping, sawing, planning, reaming and grinding among others. Machining is practically a part of the manufacture of all metals and other material such as plastic, and wood as well. And important machine that is useful is machining is the lathe machine.
A lathe machine is generally used in metal working metal spinning, woodturning and glass working. The various operations that it can perform include the following: sanding, cutting, knurling, drilling, and deforming of tools that are employed in creating objects which have symmetry product of the lathe machine are crankshaft, canshaft, tabl legs, bowls, and candle stick holder.
The first lathe machine that was ever developed was the two- person Lathe machine which was design by the Egyptian in about 1300 BC. Primarily, there are two things that are achieved in this lathe machine setup. The first is the turning of the wood working pieces manually by a rope, and the second is the cutting of shapes in the wood by the use of sharp tolls. As civilization progressed, there have been constant modification and improvement over the original two-person lathe machine, most importantly on the production of the rotator motion. The following procedure: the Egyptian manual turning by hand; the Romans addition of a turning bowl; the introduction of the pedal in the middle age; the use of steam engine during the industrial revolution; the employment of individual electric motor in the 19th and mid 2Othm century; and the latest of which is the adaption of numerically controlled mechanisms in controlling mechanisms in controlling the lathe machine.
For the lathe machine to function and perform it operation, various important part are integrated together. These essential parts makeup the lathe machine and include the stand (or leg). This is used in holding the machine and in elevating the lathe bed to a working height.










3.1.2	Grinding Machine
A grinding machine, often shortened to grinder, is any of various power tools or machine tools use for grinding, which is a type of machining using an abrasive wheel as the cutting tools. Each grain of abrasive on the wheels surface cut small chip form the work piece via shear deformation. Grinding is use to finish work piece that most show high surface quality (e.g low surface roughness) and high accuracy of shape and dimension. As the accuracy in dimension in grinding is on the other of 0.000025mm, in most application is tend to be a finishing operation and removes comparatively little metal, about 0.25 to 0.50mm depth.
However, there are some roughing applications in which grinding removes high volumes of metal quite rapidly. Thus, grinding is a diverse field. A grinding machine consists of abed with a fixture to guide and hold the work pieces, and a power-driving grinding wheel spinning at the required speed. The speed is determined by the wheels diameter and manufactures rating. The grinding head can travel across a fixed work piece or work piece can be moved why the grinding head stay in fixed position. Fine control of the grinding or table position using Vanier calibrated hand wheel, or using the features or numerical controls. This machine include the:
Belt Brinder which is usually used as a machining method to process metal and other material with the aid of cosseted abrasive.
Bench Grinder which usually as two wheels of different grain size for roughing and finishing operation and is secure to a work bench or floor stand.
Cylindrical Grinder which include the type use center and the center less type. The cylindrical grinding may have multiple grinder wheels. The work piece is rotated and feed passes the wheels to form a cylinder. 
Tool and Cutter Grinder and The D-Bit Grinder these usually can perform the minor function of the drill bit grinder or other specialist tool room grinding operations.
Jig Grinder which the name implies has a variety to use when finishing jigs, dies, and fixtures, its primary function is in the realm of grinding holes and pins. It can also be use for complex surface grinding to finish
[image: ]





3.1.3	Shaping Machine
Shaping machine is used to machine surface; it can cut curves, angle and many the shapes. It is popular machine in a workshop because its movement is very simple although it can produce a variety of work.



[image: ]Figure 4 below:






SHAPER
3.2	COMPONENT AND PART OF THE MACHINE
3.2.1	Lathe Machine
a)	The bed is casting supported on rigid legs and very accurately machined on the top faces.
b)	The head stock is the casting fixed on the left hand end of the bed
c)	The tailstock is castings that can be move along the bed from the right-end of the lathe and can be locked in any desired position.
d)	The carriage as a casting machined under side to fits the bed and along which it slides
e)	The cross-slides are mounted on the carriage and can be move at right angle to the bed by means of hand wheel at the front
f)	The compound slide is mounted bon the cross slide
3.2.2	Grinding Machine
The main and the major parts of a grinding machine is the grinding wheel and is the part that does the removal of the metal completely
3.2.3	Shaping Machine
a) Base or body is heavy a hollow casting supporting the main part
b) The saddle is fixed to the front vertical face of the body it can be raised and lowered by hand locked position
c) The table is of machined cast iron, slotted on top, bottom and sides for the bolting up of work
d) Ram it moves horizontally across the base side wheel
e) The head is moved vertically and is usually arranged so that it can swivel as well
f) The clapper box is fixed to the head and can be swiveled and locked at an angle to alter the position of the tool in relation to the work
g) The table steady it supports the table during cutting operation
3.2.4	Milling Machine
a) The spindle is the rotating member of the machine which the cutter are attached
b) The bed 		c. Work table 	d. Speed gear box
[image: ]e. The knee 		f. Saddle g. Feed gear box








3.3	SAFETY PRECAUTIONS
Safety precautions on the listed machines below:
1. Lathe machine
2. Grinding machine
3. Shaping machine
4. Milling machine
Safety Precautions on Lathe Machine
· Make sure the lathe setup is safe and all parts are securely in place, including the work pieces, chucks, and the tool rest if using one
· Rotate the work pieces fully by hand to ensure it has full clearance on all sides
· It is better to select a speed that is too slow, which can then be increased in operating
· If using a chuck key, adjusting wrench, or knockout bar before operating the lathe
· Ensure that the belt is in place as well as any other power transmission guards
· The lathe motor should always be turned off before adjusting or removal of the tool rest or any other part or before cleaning lubricating or making measurements
·  Users should be alert while operating because alertness is vital for safe lathe operations
·  Avoid standing in the r4d zone while keeping contact with the power switch in case the machine needs to be turn off
· Safety equipment and attire while working with lathe should be used by the operator
· Maintaining a safe work environment helps to reduce the risks of accident in workshop.
Safety Precautions on Grinding Machine
· Safety equipment and safe attire when working with grinding machine should be used by the operator
· Checking of grinding wheels for cracks before mounting is very necessary
· Never operate grinding wheel at speed in excess of the recommended speed
· Never adjust the work piece or mounting devices when the machine is still on operation
· Do not exceed recommended debt of cut for grinding wheel
· Use proper wheel guards in all grinding all machine
· Ensure the removal of work piece from grinding wheel before turning machine off
· Never leave a running grinding machine unattended
· Users should be alert while operating a grinding machine
· Maintaining a safe work environment helps to reduce the risk of accident in the work piece
Safety Precaution on Shaping Machine
· Ensure no slip/trip hazards are present in work space and work ways
· Checks the machine guards are in position
· Do not leave the equipment on top of the machine
· Locate and ensure you are familiar with the operation of the on/off starter and E-stop (if fitted)
· Ensure cutter is in good condition and securely mounted
· Faulty equipment must not be used. Immediately report must be on suspected machinery
· Secure the work with sharper vises, parallel hold down or clamps and bolt
· Ensure the removal of any burrs, rough edges or cutting that may obstruct how the piece fit into vice
· Safety equipment and safe attire must be used by the operator
· Maintaining a safe work environment
Safety Precautions on Milling Machine
· User must not make contact with the revolving cutters
· Provide a suitable cover to the table surface to protect it from possible damage
· During installation or remover or milling cutter, always hold them with a ray to prevent injury to the head
· Never adjust the work piece or work mounting device when the machine is operating
· Chip should be removed from the work piece with an appropriate rake and a bush
· When using cutting oil, prevent splashing by using appropriate splash guard to prevent spillage on the floor which causes slippery which may result to accident
· Safety equipment and state attire when working with milling machine should be used by the operator
· Usage of the buddy system when moving heavy attachment
· Do not attempt to tighten arbor nuts using machine power
· Maintain a safe work environment helps in the risk of accident
3.4	WORK PERFORMED ON LATHE MACHINE
	Work operation performed on the lathe machine as well all know that lathe is the father of all machines and are a lot of operation that is carried out on lathe which include the following:
· Drilling: This is the tends of operation done in a lathe to create a hole in a work piece with a drill bit which is mounted on the spindle of tailstock
· Boring: This operation is also similar to drilling bit in boring and already drilled hole is being enlarged with this operation internally.
· Turning: This operation is by reducing the diameter of a work piece through zone out externally so as to produce a cylinder of a true size wanted by the operator.
· Others: Other operations that carried out in a lathe are facing, parting-off knurling filling, polishing, spinning, eccentric and cam turning, keyway cutting etc.
3.4.1	Worked Performed on Grinding Machine
	The work that is performed on the grinding machine is mostly for the removal of waste metal on a work piece, sharpening and finishing steel work piece to size by smoothing the work piece itself. Likewise for sharpening of small tools.
3.4.2	Worked Performed on Milling Machine
	Milling machine is a versatile machine which can produce plane (flat) surface that may be parallel, perpendicular or at an angel to the work table and more so this machine can also produces curved surfaces on both the inside and outside of work pieces.
The reasons for these productions are because it makes use of multi-tooth cutter which other machine does not have such teeth cutter.


CHAPTER FOUR
4.0	ELECTRICAL SYSTEM OF THE MACHINE 
LATHE MACHINE
	The electrical system of a lathe machine deals with the transmission of power from a counter-shaft or electric circuit to the working elements and especially the driving-motor of the machine and the switch board. The purpose of the electrical panel is to distribute power, protect the system and relay switches. The electrical Panel fuses and distributes 220 VAC 3- phase power from the power strip to the spindle motor. Also 220 VAC single-phase powers is input into the transformer to produce llOv single- phase which is directed to the pendant. The system is protected by a series of fuses. The 220/440 volt system, respectively, has (3) 40/20 amp fuses to protect the spindle motor and (3) 6/4 amp fuses to protect the coolant pump, two of which is also to protect the transformer. It has (1) 4/2 amp fuses to protect the spindle magnetic braking system and (1)3/4 amp fuses to protect the pendant. The power module also consist of relay switches: the spindle forward! reserve switch (K1/K2), E- stop latch (K8), coolant pump trip (K4), break timer (Kt-1), and the overload strip (0<5)

SHAPING MACHINE
	The designers of shaping machine have habitually located the main clutch in immediately proximity with the main pulley and consequently shapers have therefore been made with the clutch and pulley both on the same side of the machine. In earlier days the prime-driver was always a pulley, but for some time it has been usual to attach and electric circuit. The main electrical plug when inserted into a socket engages the machine and this will also cause the driving member of the ram-acting transmission, the construction of that transmission may be standardized and requires no alternations to satisfy the rate of the prime driver.
MILLING MACHINE
	Electrical planning is always needed in some form when a devices, system, machine, building need electrical power to work. The need for the designing of electric system of a milling machine is to transmit power which engaged the machine to perform some driving operation like metal removing operations and for the production of pane surfaces the assembling and wiring of the machine must be in appropriate standard that all the components be arranged in the electrical equipment cabinet.
	The electrical circuits are always in the initial condition so that all the component are in dead state unless engaged by the control switch draws the contact open the live wire should be located on the top of the circuit and the bottom to make the connecting, troubleshooting, and changing of the components easier, DIN rail terminals are used. These terminals should be named as xl, fuses as fi, relays as ki, and buttons as si and motor as ml.
Conventionally in automatic application PLCs are used to control the system actuators by the information received from the sensors with a PLCs the milling machine can be controlled accurately and safely.


4.1	DIAGNOSING [POSSIBLE FAULT AND REMEDY] 
	MACHINE
	POSSIBLE FAULT
	REMEDY

	LATHE
MACHINE
(CENTRE LATHE)
	(1) Stiffness of some moving  part: i.e the hard movement of rotator part e.g. the jaw chuck, the compound slide, the cross slide, the cross slide, the saddle, the tail stock spindle, Etc.
(2) The spindle of the head stock hooks (i.e no rotator motion).
(3) Worn out of the chuck Jaw (3- jaw chuck) 
	(1) If a part from the affected part is completely damage, change of repair the damage part and there is no damage part, dismantle the faulty part and lubricate it to reduce friction then couple it back. 
(2) This may be cause by low lubricate it.
(3) Remove the jaw from the fill up the worn-out part and shape the teeth to the desire size & shape.

	SHAPING MACHINE 
	(1) Poor finish: this is called by some variables which includes; feeds tooling, rate of feed, the use of cutting solution (cutting fluid), machine setup.
(2) Electrical box: the purpose of the electrical box is to distribute power, protect the system and relay switches. The power of a shaping machine is activated by adjusting the clutch may develop seizing 
(3) Stiffness of the ram  
	(1) Always try to arrange the work so that it is just below the lower of the ram, also check for repeatability using the repeatability and positional accuracy procedure.
(2) Make sure all the way surfaces of the clutch are properly lubricated to avoid seizing.
(3) Dismantle the ram and lubricate the moving part.

	MILLING MACHINE 
	(1) Dividing heads problem: This is caused when the required angel of a machine table is being set wrongly and causes the work piece to be rough. 
(2) Unable to insert the arbor shaft in a universal milling machine. 
	(1) Adjusting of the dividing head and setting of the work piece and setting of the work piece to a required angel on the machine table.
(2) Lubricate the shaft and the cutter of the arbor or reduce the diameter of the shaft. 

	Drilling Machine
	(1) Stiffness of the saddle along the radial arm drilling machine 
	(1) Dismantle all the part of the saddle and adjust the rack screw and lubricate the moving part. 




CHAPTER FIVE
5.0	SUMMARY
The goal for this workshop was to achieve consciences for composites maintenance and repair.
Students at the end of the course will have a common foundation of understanding of the maintenance; repair and handling of composite materials, exposing them to simple repairs and preparing them for more advanced training student at the end of the course will be able to:
· Understand the basic act of composite maintenance and repair, including the design issues associated with air frame structure
· Understand the notes, responsibilities and relationship of technician, inspector and engineer in the composite repair process
· Identify differences in critical damage types, inspection methods and repair procedures for composite and metal structures.
· Perform damage inspection on a composite part produced by student.
· Assess effectiveness of the student repaired composite part. The workshop was sub-divide into these smaller groups which represent engineers, technicians and inspectors. Each of the three work groups was facilitated by Boeing professionals, who provided critical expertise to the workshop process. Each of the tree work groups provided vital information for the successful development of the curriculum.
5.1	CONCLUSION
The project was based on the result of research, analysis and calculation of the component part.
	It is necessary to point the final finished work piece in order to prevent the rusting and damage equipment.
	This study has shown that companies that do not have well planned and defined maintenance strategies usually look for assistance from external experts to tackle strategic problems involving maintenance. It has further shown that companies realize the potential of innovative applications and technologies and attempt to find information before their implications are clearly visible.
	The conclusions drawn from the present study shows that equipment maintenance and reliability management are importantly associated with an organizations competitiveness and must be given adequate attention in the organizations strategic planning (Madu, 2000).
Therefore, maintenance can allow increasing the competitive edge of an organization if managed properly.
5.2	RECOMMENDATION
	It is obvious from the observation during the maintenance of machine it is recommended that preventive maintenance should always be chosen instead of corrective maintenance.
	Industries and workshop should pay more attention to maintenance as it helps to reduce break down of the machine and it increase productivity, maintenance is very vital in the workshop. Unskilled personnel are not advice to operate machines and equipment in the workshop so as to avoid any injury and damage in the workshop or to the machine, all workshop safety and precautions should be strictly adhered to.
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