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CHAPTER ONE
I.  INTRODUCTION
1.1 History and background of SIWES scheme
The Structured Industrial Work Experience (SIWES) is a Skill training program designed to expose and prepare student of Universities, Polytechnics, and Colleges of Technology. Colleges of Agriculture and College of Education for the Industrial Work experience they are likely to meet after graduation. The scheme also afford student the opportunity of familiarizing and exposing themselves to the needed experience in handling equipment and machinery that are usually not available in their institute. Before the establishment of the scheme, there was a growing concern among industrialist that graduated of tertiary institution lacked adequate practical background (studies) preparatory for employment in industries. Thus, the employer were of the opinion that the theoretical education going on in institutions of higher learning was not responsive to their needs. It is against this background that the rotation for initiating and designing the scheme by the Fund during its formative year- 1973/74 was introduced to acquaint student with the skill of handling employers’ equipment and machinery. The ITF solely funded the scheme during its formative years. But as the financial involvement become unbearable to Fund, it withdrew from the Scheme in 1978. The Federal Government handed over the scheme in 1979 to both the National Universities Commission (NUC) and the National Board for Technical Education (NBTE). Later, the Federal Government in November 1984 reverted the management and implementation of the SIWESS programme to ITF and effectively taken over by industrial Training Fund in July 1985 with the funding being solely borne by the Federal Government.
SIWES is a tripartite programme involving the student, the Polytechnic and the industries (employer of labour). The programme is funded by the Federal Government of Nigeria and jointly coordinated by Industrial Training Fund (ITF) and National Board for Technical Education (NBTE).
1.2 Objectives and aim of the Structured Industrial Work Experience (SIWES)
The Industrial Training Fund's policy Document No. 1 of 1973 which established SIWESS outlined the objectives of the scheme. The objectives are to:
1. Provides an avenue for students in institutions of higher learning to acquire industrial skill and experience during their course of study.
1. ﻿ It exposes Students to work methods and techniques in handling equipment machinery that may not be available in their institutions.
1. It makes the transition from school to the world of work easier and enhance students' contact for later job placements and a chance to evaluate companies for which they might wish to work.
1. It provides students with the opportunities to apply their educational knowledge in real work and industrial situations, there by bridging the gap between theory and practice.





CHAPTER TWO
2.0 HISTORICAL BACKGROUND OF FHG INTERNATIONAL STEEL COMPANY
Amidst the industrial revolution's roar, the inception of LOWER FHG INTERNATIONAL STEEL COMPANY, AGO IWOYE OGUN STATE in Year 2016 marked a pivotal moment in the metallurgy landscape at its genesis, Endurance mirrored the nascent automotive industry's spirit, catering to a burgeoning demand for metallic technology and maintenance. As horse-drawn carriages faded into memory, the workshop embraced the burgeoning era of metals, offering services that evolved alongside technological advancements.
Through wars, economic upheavals, and technological leaps. Lower Niger River Basin Development Authority weathered the tides of time. It witnessed the transition from rudimentary metallurgical systems to the advent of complex metallurgical and digital diagnostics.
2.2 Objectives of FHG INTERNATIONAL STEEL COMPANY
Exception service Quality: FHG INTERNATIONAL STEEL COMPANY, aims to deliver top-notch metallurgical services, ensuring that every customer receives reliable and high-quality repairs and maintenance
Customer satisfaction: The workshop prioritizes customer happiness by providing a welcoming environment, transparent communication, and personalized attention to meet individual needs
Technical Expertise: FHG INTERNATIONAL STEEL COMPANY, strives to maintain a team of skilled technicians and metallurgist who stay updated with the latest metallurgical technologies and repair techniques.
Timely and Efficient service: The objective is to minimize metal downtime by efficiently diagnosing issues and executing repairs or maintenance promptly. From routine maintenance to complex repairs.
Ethical Practices: Upholding honesty and integrity, the workshop commits to fair pricing. Transparent assessments, and recommendations that prioritize customers' best interests.
Continuous improvement: FHG INTERNATIONAL STEEL COMPANY, seeks ongoing refinement by embracing technological advancements, implementing feedback mechanisms, and adapting to industry changes to enhance service quality continually.
Environmentally Conscious Practices: FHG INTERNATIONAL STEEL COMPANY is committed to adopting eco-friendly practices, where possible, by responsibly disposing of waste materials and promoting sustainable solutions in the metallurgical industry.
2.4 Organizational Chart of the Company
CHAIRMAN
EXECUTIVE DIRECTOR
EXECUTIVE MANAGER
SECRETARY
RECEPTIONIST
WORKSHOP ATTENDANT
APPRENTICE (METALLURGIST)
APPRENTICE (ELECTRICAL)
APPRENTICE (ALIGNMENT)
2.5 Departments within FHG INTERNATIONAL STEEL COMPANY, 
These are the departments in FHG INTERNATIONAL STEEL COMPANY
1. Metallurgy Department
2. Electrical Department
3. Alignment   Department
4. Mechanical Department
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CHAPTER THREE
MY INVOLVEMENTS DURING THE SIWES PROGRAM
1. INTRODUCTION TO MACHINES AND TOOLS: They are devices or equipment used to perform specific tasks, make work easier, and increase efficiency.
Machines
1. Definition: A machine is a device or system that uses energy to perform a specific task, such as moving, lifting, or shaping materials.
2. Examples: Drilling machines, grinding machines, lathes, milling machines, and sewing machines.
3. Purpose: Machines are designed to automate tasks, increase productivity, and reduce manual labor.
Tools
1. Definition: A tool is a handheld device or equipment used to perform a specific task, such as cutting, shaping, or measuring materials.
2. Examples: Hammers, saws, pliers, screwdrivers, wrenches, and chisels.
3. Purpose: Tools are designed to assist with manual tasks, provide precision, and increase accuracy.
Examples of some Metallurgical Machines and Tools used at Endurance Technical Workshop:
Machines:
1. Electric Arc Furnace (EAF): Used for smelting and refining steel.
2. Induction Furnace: Used for melting and alloying metals.
3. Rolling Mill: Used for shaping and forming metals into various shapes.
4. Machining Centers: Used for cutting, drilling, and milling metals.
5. Grinding Machines: Used for grinding and polishing metals.
Tools:
1. Thermocouple: Used for measuring temperature in furnaces and heat treatment processes.
2. Pyrometer: Used for measuring temperature in furnaces and heat treatment processes.
3. Calipers: Used for measuring the dimensions of metals.
4. Micrometer: Used for measuring the thickness of metals.
5. Spectacles: Used for protecting eyes from sparks and molten metal.
6. Tongs: Used for handling hot metals.
7. Pliers: Used for gripping and bending metals.
8. Wire Brush: Used for cleaning and removing oxide from metal surfaces.
9. Metallographic Polisher: Used for polishing metal samples for microstructural analysis.
II. THE GENERAL CLEANING OF MACHINES AND TOOLS
Regular cleaning of workshop machines and tools is essential for maintaining their performance, longevity, and safety. Here's a step-by-step guide on general cleaning:
PRE-CLEANING PRECAUTIONS
1. Disconnect power: Ensure all machines are turned off and unplugged from power sources.
2. Wear protective gear: Wear gloves, safety glasses, and a face mask to protect yourself from cleaning chemicals and debris.
3. Remove loose debris: Clear the area around machines and tools of any loose debris, such as metal shavings or wood chips.
CLEANING MACHINES
1. Wipe down surfaces: Use a soft cloth or brush to remove dirt, grime, and oil from machine surfaces.
2. Use a mild detergent: Mix a mild detergent with water, and use a soft-bristled brush to clean machine parts. Avoid using harsh chemicals or abrasive materials.
3. Rinse and dry: Rinse machines with clean water, and dry them thoroughly with a soft cloth to prevent rust or corrosion.
4. Lubricate moving parts: Apply a few drops of machine oil or lubricant to moving parts, such as gears, bearings, or hinges.
CLEANING HAND TOOLS
1. Wipe down handles: Use a soft cloth to remove dirt, grime, and oil from tool handles.
2. Use a wire brush: Use a wire brush to remove rust, corrosion, or debris from tool surfaces.
3. Apply a rust inhibitor: Apply a rust inhibitor or lubricant to tool surfaces to prevent rust or corrosion.
4. Store tools properly: Store tools in a dry, secure location, away from direct sunlight and moisture.
III. WORKSHOP SAFETY AND MAINTENANCE
Workshop safety and maintenance are crucial to prevent accidents, ensure equipment longevity, and maintain a productive work environment. Here's a comprehensive overview:
WORKSHOP SAFETY
1. Personal Protective Equipment (PPE): Wear safety glasses, gloves, earplugs, and steel-toed shoes.
2. Fire Safety: Ensure fire extinguishers are accessible, and flammable materials are stored properly.
3. Electrical Safety: Avoid overloading circuits, keep cords organized, and use Ground Fault Circuit Interrupters (GFCIs).
4. Chemical Safety: Handle chemicals carefully, store them properly, and follow safety data sheets (SDS).
5. Machine Guarding: Use guards on machines to prevent entanglement and amputation.
WORKSHOP MAINTENANCE
1. Regular Cleaning: Clean the workshop regularly to prevent dust and debris buildup.
2. Equipment Maintenance: Regularly inspect, lubricate, and maintain equipment to prevent breakdowns.
3. Tool Storage: Store tools properly to prevent damage and loss.
4. Waste Disposal: Dispose of waste properly, including hazardous materials.
5. Pest Control: Control pests, such as rodents and insects, to prevent damage and disease.
IV. HOW TO USE A LATHE MACHINE:
SAFETY PRECAUTIONS
1. Wear protective gear: Wear safety glasses, a face mask, and gloves to protect yourself from flying debris and metal shavings.
2. Ensure proper lighting: Ensure the work area is well-lit to prevent accidents.
3. Keep loose clothing tied back: Keep loose clothing tied back to prevent it from getting caught in the machine.
SETTING UP THE LATHE MACHINE
1. Choose the right tool: Choose the right cutting tool for the job, considering the type of material and the desired finish.
2. Set the lathe speed: Set the lathe speed according to the material and the cutting tool.
3. Position the workpiece: Position the workpiece securely in the lathe chuck or between centers.
OPERATING THE LATHE MACHINE
1. Start the lathe: Start the lathe and let it come up to speed.
2. Feed the cutting tool: Feed the cutting tool into the workpiece, using the lathe's feed mechanism.
3. Monitor the cutting process: Monitor the cutting process, adjusting the feed rate and cutting tool position as needed.
4. Use coolant: Use coolant to keep the cutting tool and workpiece cool, and to prevent overheating.
TURNING OPERATIONS
1. Rough turning: Perform rough turning to remove excess material and achieve the desired shape.
2. Finish turning: Perform finish turning to achieve a smooth, finished surface.
3. Facing: Perform facing to create a flat surface on the end of the workpiece.
4. Taper turning: Perform taper turning to create a tapered shape.

ADDITIONAL TIPS
1. Keep the lathe clean: Keep the lathe clean and well-maintained to ensure accurate and safe operation.
2. Use the correct cutting tool: Use the correct cutting tool for the job to ensure optimal results.
3. Monitor the workpiece: Monitor the workpiece for signs of overheating, vibration, or other issues.
SAFETY PRECAUTIONS
1. Wear protective gear: Wear safety glasses, a face mask, and gloves to protect yourself from flying debris and drill bits.
2. Ensure proper lighting: Ensure the work area is well-lit to prevent accidents.
3. Keep loose clothing tied back: Keep loose clothing tied back to prevent it from getting caught in the machine.
SETTING UP THE DRILLING MACHINE
1. Choose the right drill bit: Choose the right drill bit for the job, considering the type of material and the desired hole size.
2. Set the drilling speed: Set the drilling speed according to the material and the drill bit.
3. Position the workpiece: Position the workpiece securely on the drilling machine table.
OPERATING THE DRILLING MACHINE
1. Start the machine: Start the drilling machine and let it come up to speed.
2. Feed the drill bit: Feed the drill bit into the workpiece, using the machine's feed mechanism.
3. Monitor the drilling process: Monitor the drilling process, adjusting the feed rate and drill bit position as needed.
4. Use coolant: Use coolant to keep the drill bit and workpiece cool, and to prevent overheating.
DRILLING OPERATIONS
1. Center drilling: Perform center drilling to create a pilot hole for the final drill bit.
2. Drilling: Perform drilling to create the desired hole size.
3. Tapping: Perform tapping to create threads in the hole.
4. Countersinking: Perform countersinking to create a conical hole.

ADDITIONAL TIPS
1. Keep the machine clean: Keep the drilling machine clean and well-maintained to ensure accurate and safe operation.
2. Use the correct drill bit: Use the correct drill bit for the job to ensure optimal results.
3. Monitor the workpiece: Monitor the workpiece for signs of overheating, vibration, or other issues.

By following these steps and tips, you can safely and effectively use a drilling machine to perform various drilling operations.
1. INTRODUCTION TO SIMPLE HAND TOOLS COMMONLY FOUND IN A WORKSHOP:
CUTTING TOOLS
1. Hacksaw: A handsaw used for cutting metal pipes and rods.
2. Hand saw: A versatile saw for cutting wood and other materials.
3. Utility knife: A multi-purpose knife for cutting various materials.
STRIKING TOOLS
1. Hammer: A fundamental tool for driving nails, fitting parts, and breaking apart objects.
2. Mallet: A large, flat-headed hammer for tapping and shaping wood.
3. Chisel set: A set of handheld tools for removing small amounts of material.
FASTENING TOOLS
1. Pliers: A handheld tool for gripping and bending objects.
2. Screwdrivers: A set of tools for driving screws and other fasteners.
3. Wrenches: A set of tools for tightening and loosening bolts and nuts.
MEASURING TOOLS
1. Tape measure: A flexible ruler for measuring lengths and widths.
2. Level: A tool for ensuring surfaces are perfectly horizontal or vertical.
3. Calipers: A precision instrument for measuring internal and external dimensions.

MISCELLANEOUS TOOLS
1. Clamp: A tool for holding objects in place while gluing or joining.
2. Sandpaper: A abrasive material for smoothing surfaces.
3. Wire brush: A tool for cleaning and removing rust from metal surfaces.
VI. HOW TO WELD A BIKE TANK TO STOP IT FROM LEAKING:
SAFETY PRECAUTIONS
1. Wear protective gear: Wear a welding helmet, gloves, safety glasses, and a face mask to protect yourself from sparks and fumes.
2. Ensure good ventilation: Ensure good ventilation in the work area to prevent inhalation of fumes.
3. Keep a fire extinguisher nearby: Keep a fire extinguisher nearby in case of emergencies.
PREPARATION
1. Clean the area: Clean the area around the leak to remove any dirt, oil, or other contaminants.
2. Sand the area: Sand the area around the leak to roughen the surface and ensure better weld penetration.
3. Remove any rust or corrosion: Remove any rust or corrosion from the area using a wire brush or sandpaper.
WELDING
1. Choose the right welding process: Choose the right welding process for the job, such as MIG (GMAW) or TIG (GTAW).
2. Select the right welding rod: Select the right welding rod for the job, taking into account the type of metal and the desired strength of the weld.
3. Weld the leak: Weld the leak using a consistent, smooth motion, ensuring that the weld penetrates the metal evenly.
POST-WELDING
1. Inspect the weld: Inspect the weld to ensure that it is strong and free of defects.
2. Test the tank: Test the tank to ensure that it is leak-free.
3. Apply a coat of paint or rust inhibitor: Apply a coat of paint or rust inhibitor to protect the weld and surrounding area from corrosion.
TIPS AND VARIATIONS
1. Use a welding jig: Use a welding jig to help hold the tank in place and ensure a consistent weld.
2. Apply heat: Apply heat to the area around the weld to help relieve stress and prevent warping.
3. Use a leak-testing kit: Use a leak-testing kit to test the tank for leaks before and after welding.
VII. .HOW TO REPAIR A CENTRALIZER OF A BOREHOLE:
TOOLS AND MATERIALS NEEDED
1. Welding equipment: Welding machine, welding rods, and welding helmet.
2. Drilling equipment: Drill machine, drill bits, and drill rods.
3. Cutting tools: Cutting torch, hacksaw, or pipe cutter.
4. Measuring tools: Tape measure, caliper, and level.
5. Replacement parts: New centralizer, bearings, and seals.
STEP-BY-STEP REPAIR PROCESS
1. Disassemble the centralizer: Remove the centralizer from the borehole and disassemble it to identify the faulty components.
2. Inspect and clean the components: Inspect the components for damage and clean them to ensure proper functioning.
3. Replace faulty components: Replace the faulty components, such as bearings and seals, with new ones.
4. Weld or repair damaged parts: Weld or repair any damaged parts, such as the centralizer body or drill rods.
5. Reassemble the centralizer: Reassemble the centralizer, ensuring that all components are properly aligned and secured.
6. Test the centralizer: Test the centralizer to ensure that it is functioning properly and accurately guiding the drill bit.
SAFETY PRECAUTIONS
1. Wear protective gear: Wear protective gear, such as gloves, safety glasses, and a hard hat, to prevent injury.
2. Ensure proper ventilation: Ensure proper ventilation when welding or using chemicals to prevent inhalation of fumes.
3. Follow proper lifting techniques: Follow proper lifting techniques to prevent injury when handling heavy components.

TIPS AND VARIATIONS
1. Use a centralizer repair kit: Use a centralizer repair kit, which usually includes replacement bearings, seals, and other components.
2. Consult the manufacturer's manual: Consult the manufacturer's manual for specific repair instructions and guidelines.
3. Seek professional help: Seek professional help if you are unsure or uncomfortable with the repair process.

VIII. EXPERIENCE GAINED IN THECOURSE OF THE SIWES PROGRAM
As a SIWES (Students' Industrial Work Experience Scheme) student, I had the opportunity to work in a mechanical workshop for six months. Here are some experiences I gained related to workshop safety and maintenance:
SAFETY EXPERIENCES
1. Hands-on training on safety equipment: I was trained on how to use safety equipment such as safety glasses, gloves, earplugs, and steel-toed shoes. I learned how to properly wear and maintain them.
2. Emergency response training: I participated in fire drill exercises and learned how to respond in case of an emergency. I also learned how to use fire extinguishers and first aid kits.
3. Machine guarding and safety features: I learned about machine guarding and safety features such as guards, fences, and safety interlocks. I understood how to properly use and maintain these safety features.
MAINTENANCE EXPERIENCES
1. Equipment maintenance routine: I assisted in performing routine maintenance tasks such as lubricating machines, checking and replacing worn-out parts, and cleaning equipment.
2. Tool maintenance and storage: I learned how to properly maintain and store tools, including cleaning, oiling, and storing them in designated areas.
3. Workshop cleaning and organization: I participated in cleaning and organizing the workshop, including sweeping, dusting, and disposing of waste.
SOFT SKILLS EXPERIENCES
1. Teamwork and communication: I worked with other students and workshop staff, learning the importance of teamwork, communication, and collaboration.
2. Time management and punctuality: I learned to manage my time effectively, meeting deadlines and arriving on time for work.
3. Problem-solving and adaptability: I encountered various challenges and learned to think critically, come up with solutions, and adapt to new situations.
Overall, my SIWES experience was invaluable, providing me with practical skills, knowledge, and attitudes necessary for a successful career in mechanical engineering or a related field.




























CHAPTER FOUR
RECOMMENDATIONS
I use this means to make the following recommendations concerning the training of students in Industrial Attachments. I would like to recommend that allowances should be paid to students during their program just like NYSC and not after. This would help them a great deal t handle some financial problems during their training course.
5.1 CONCLUSION
The issue of SIWES in the various institutions should be compulsory to all under graduate student to have practical experience of what has been taught. It also enables be friendlier with an organization of the course of study.
My impression about the organization is that the company I feel happy with. Because of the way the director of the company treated me, just as if I should work there after my diploma course.
My industrial attachment as a junior technician was a huge success and a great time of acquisition of knowledge and skills. Through my training I was able to appreciate my chosen course of study even more, because I had the opportunity to blend the theoretical knowledge acquired from school with the practical handsome application of knowledge gained here to perform very important tasks that contributed in a way to my productivity in the company my training here has given me a broader view to the importance and relevance of Metallurgists in the immediate society and the world as a whole, as I now look forward to impacting it positively after graduation.
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APPENDIX
MACHINES & TOOLS USED IN THE SIWES PROGRAM
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