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PREFACE
The Student Industrial Work Experience Scheme (SIWES) helps in exposing students to the practical application of their course and to get used to equipment and machines used in the factory. The SIWES was established to promote student skill in industrial practice and pre-expose them to working experience in industrial setting.
The SIWES programme covered a period of four months from August to December 2024 and it is a partial fulfilment of a two-year academic programme to obtain an OND certificate in Engineering. The report explains the description of work done.
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CHAPTER ONE
1.0. INTRODUCTION 
1.1. Background
SIWES stands for Students Industrial Work Experience Scheme. It is a mandatory internship program for students in Nigerian universities and polytechnics, particularly those in engineering, technology and other related fields. 
The SIWES program was established by the Federal Government through the Industrial Training Fund (ITF) under the National Board of Technical Education (N.B.T.E.) in 1973, with the primary objective of bridging the gap between theoreotical knowledge acquired in the classroom and practical experience in the industry. 
1.1. Objectives of SIWES
The Students Industrial Work Experience Scheme is designed to achieve the following specific, measurable, achievable, relevant, and time-bound objectives:
· Practical Skill Acquisition: To provide students with hands-on experience in their chosen field, enabling them to apply theoretical knowledge by equipping them with practical skills and competencies required in the industry in real-world setting.
· Industry-Academia Collaboration: To foster collaboration between educational institutions and industries, and facilitating the exchange of knowledge, expertise, and resources between academia and industry promoting mutual understanding and benefit. 
· Career Preparation: To prepare students for the workforce by exposing them to industry practices, ethics, and expectations thereby enhancing students' employability and career prospects. 
· Skill Development: To enhance students' skills, particularly in areas such as problem-solving, communication and teamwork while developing their critical thinking, creativity and innovation skills. 
· Exposure to Industry Practices: To provide students with firsthand experience of industry practices, procedures, and standards. 
Entrepreneurial Skill Development: To encourage students to develop entrepreneurial skills and consider starting their own business. 
CHAPTER TWO
2.0. DESCRIPTION OF THE ESTABLISHMENT OF ATTACHMENT 
2.1. Location and Brief History of Establishment
KWARA STATE POLYTECHNIC (KWARAPOLY) P. M. B 1375 ILORIN, KWARA STATE was established in 1972 as Kwara State College of Technology. The institution was renamed Kwara State Polytechnic in 1985. Since its inception, the polytechnic has undergone significant development and expansion, with a focus on providing high-quality technical and vocational education. 
2.2. Objectives of Establishment
· To provide high-quality technical and vocational education that meets the needs of the economy and society. 
· To equip students with practical skills and competencies required in the industry 
· To foster collaboration between academia and industry, leading to the exchange of knowledge, expertise, and resources.
· To provide a conducive learning environment that supports academic excellence and personal growth. 
· To provide opportunities for lifelong learning and professional development.
2.3. Organization Structure[image: image1.jpg]
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2.4. The Various Departments or Units in the Establishment and their Functions. 
· Mechanical Engineering Department 
· Functions: 
· Design and development of mechanical systems 
· Thermodynamics and heat transfer
· Fluid mechanics and dynamics 
· Materials science and metallurgy 
· Welding and Fabrication Engineering Department 
· Functions:
· Design welding processes 
· Fabricate metal products 
· Conduct quality control
· Develop new welding techniques
· Testing of welding equipment 
· Inspect welded products
· Train welding personnel 
· Automotive Engineering Unit 
· Functions:
· Design vehicle systems
· Develop engine performance 
· Test transmission systems
· Improve braking systems 
· Develop safety features 
· Validate vehicle performance 
· Research new automotive technologies 
CHAPTER THREE
3.0. WORKDONE
3.1. Various Machines, Tools, and Equipment and their Functions in the Engineering Workshop. 
Tools and equipment can be any items or apparatus that is used to achieve a goal or a specific objective either mechanical or non-mechanical. Also, tools are most component in engineering workshops. 
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· Different Hand Tools in the Engineering Workshop 
· Cutting Tools
· Hacksaw: A hacksaw is a handheld saw used to cut metal pipes, rods, and other metal objects. It consists of a frame, a blade, and a handle.
· Bolt cutters: Bolt cutters are used to cut chains, bolts, and wires. They consist of two handles and a cutting jaw.
· Pliers: Pliers are handheld tools used to grip, bend, and cut objects. There are various types of pliers, including needle-nose pliers, slip-joint pliers, and locking pliers.
· Utility knife: A utility knife is a handheld tool used to cut various materials like wood, plastic, and drywall. It consists of a blade and a handle.
· Scissors: Scissors are handheld tools used to cut paper, fabric, and other lightweight materials.
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· Fastening Tools
· Hammer: A hammer is a handheld tool used to drive nails, fit parts together, and break apart objects. There are various types of hammers, including claw hammers, ball-peen hammers, and sledgehammers.
· Screwdrivers: Screwdrivers are handheld tools used to drive screws and other fasteners. There are various types of screwdrivers, including flathead screwdrivers, Phillips-head screwdrivers, and Torx screwdrivers.
· Pliers: Pliers are also used as fastening tools to grip and twist objects.
· Wrenches: Wrenches are handheld tools used to tighten and loosen bolts and nuts. There are various types of wrenches, including adjustable wrenches, socket wrenches, and box-end wrenches.
· Tape measure: A tape measure is a handheld tool used to measure distances and sizes.
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· Measuring Tools
· Calipers: Calipers are handheld tools used to measure internal and external dimensions. There are various types of calipers, including digital calipers and dial calipers.
· Micrometer: A micrometer is a handheld tool used to measure precise dimensions. There are various types of micrometers, including digital micrometers and analog micrometers.
· Level: a level is a handheld tool used to ensure surfaces are level and plumb.
· Square: A square is a handheld tool used to ensure accurate right angles.
· Protractor: A protractor is a handheld tool used to measure angles.
· Holding Tools
· Clamps: Clamps are handheld tools used to hold objects in place. There are various types of clamps, including bar clamps, pipe clamps, and C-clamps.
· Vises: Vises are handheld tools used to hold objects firmly in place. There are various types of vises, including bench vises and hand vises.
· Gripping pliers: Gripping pliers are handheld tools used to hold small objects.
· Magnetic bases: Magnetic bases are handheld tools used to hold metal objects.
· Bench stops: Bench stops are handheld tools used to hold objects against a bench.
3.2. Arc Welding 
Arc welding is a fabrication process that let you join materials like metals by using heat at high temperatures. Welding uses high temperature to join the materials, whereas soldering and brazing do not allow the base metal to melt. After cooling the base metal and the filler metal gets attached. 
The welding process comes to light when there was a search for a technique for developing iron into useful shapes. Welded blades were the first result of welding in the early years, the carburization of iron produced hard steel that was very brittle for usage, later interlaying the rigid and soft iron with high-carbon material and hammer forging resulted in a tough and durable blade. 
The process of welding uses filler material. The filler material is the pool of molten material that aids in the formation of a strong link between the base metal. The shielding process after welding the metal protects both the base and filler components from being oxidized [image: image6.jpg]



· Types of Welding 
There are many types of welding uses for various purposes under different situations. They are:
· Forge welding 
· Arc welding 
· Shielded metal arc welding 
· Gas metal arc welding 
· Submerged arc welding
· Flux-cored arc welding 
· Electroslag welding 
· Forge Welding 
Forge welding is the early version of welding where it was used to join the small iron pieces to make larger valuable pieces. It is the simplest welding method where two metals are heated and joined, and later hammered for the finishing purpose. 
· Arc Welding
Arc welding is the common type of welding seen today. Arc welding is a type of welding in which an electric arc is created to heat and join metals. Tiny globules of molten metal are transferred from the molten electrode to the weld joint. 
· Oxy-fuel Welding 
Oxy-fuel welding is oxy welding, gas welding or oxy acetylene welding. This process uses the combustion of fuel gases like acetylene and oxygen to weld or cuts the metal. Edmond Fouché and Charles Picard, French Engineers in 1903, developed Oxy-fuel welding.
When acetylene and oxygen are mixed in proper measures inside the hand held-torch or blowpipe the hot flame is produced in the hand-held torch measuring 3200 degrees Celsius. The flame's intensity can be manipulated by altering the proportion of the volume of oxygen in acetylene. Welding can be done using this flame. 
· Shielded Metal Arc Welding 
Various names like flux shielded arc welding manual metal arc welding or stick welding are known as shielded metal arc welding. It is a manual welding process that uses an electrode covered with flux to perform welding. 
· Gas Metal Arc Welding 
Gas metal arc welding is a welding in which an electric arc is formed between a consumable metal inert gas wire electrode and the workpiece metal. The generated heat melts the workpiece metal and is then joined. It is a semi-automatic or automatic process which uses AC or DC from the power supply. 
· Submerged Arc Welding 
Submerged arc welding is a type of welding process that involves forming an arc between the electrode and the workpiece. A blanket of granular fusible material shields the arc on the work. 
· Flux-cored Arc Welding 
This is a semi-automatic or automatic arc welding process. Flux-cored arc welding is similar to the metal active gas welding process. It uses a continuous wire fed electrode and a constant-voltage welding power supply. 
· Electroslag Welding 
Electroslag welding is the most effective welding used to weld materials more significant than 25mm up to about 300mm. In Electroslag welding, heat is generated by passing electricity between the filler metal and the workpiece through a molten slag covering the weld surface. 
· Advantages
· Welding establishes strong, durable and permanent joint links
· It is a simple process that results in a great finish 
· The technique, when used with filler material, produces a stronger weld than the base material 
· It can be performed at any place
· It is an economical and affordable process 
· It is used in various sectors like construction, automobile and many other industries 
· Disadvantages 
· It is hazardous when performed outside safety and security guidance 
· It is a difficult task to dismantle the joined material through welding
· Requires skilled labor and electrical supply
3.3. Drilling Machine 
A drilling machine is a machine tool used in the drilling machining process to create round holes in various materials, such as metals, woods and plastics. These machines function by rotating a drill bit at high speeds and applying pressure to drive it into the workpiece resulting in precise and clean holes. Drilling machines are essential in a machine workshop for tasks ranging from simple holes to complex drilling operations, including deep hole drilling and counterboring. Their versatility and precision make them indispensable tools in manufacturing and construction, with different types of drilling machines suited for specific applications. 
· Drilling Machine Operation 
A drilling machine operates through a precise sequence of actions that transform rotational motion into a vertical drilling process. This operation begins when the machine is powered on, activating the electric motor. The motor generates rotational force, which is transmitted to the spindle via a series of gears and pulleys. The spindle holds the drill bit, and its speed can be adjusted according to the material being drilled and the size of the bit used. 
· Main Stages 
· Workpiece Preparation:  Before beginning the drilling process, ensure the workpiece is securely clamped onto the worktable. Proper clamping prevents movements during drilling, maintaining accuracy and safety. 
· Tool Selection:  Choose the appropriate drill bit based on the material and hole diameter required. For example, a rotary drill bit is ideal for metal, while a different type might be better suited for wood or plastic. 
· Spindle Adjustment:  Adjust the spindle and feed mechanism to match the material and desired hole depth. Higher speeds are suitable for softer materials, while lower speeds are necessary for harder ones to avoid excessive heat and wear on the drill bit. 
· Positioning:  Align the drill bit with the intended drilling spot on the workpiece. Use a pilot hole if necessary to guide the bit and reduce the risk of slipping.
· Drilling:  Begin the drilling process by lowering the spindle and applying pressure, the drill bit will penetrate the material, creating a round hole. The operator should monitor the process to ensure proper chip removal and prevent overheating. 
· Completion and Inspection:  Once the desired depth is reached, retract the drill bit and inspect the hole for accuracy and finish. Remove any rough edges if necessary. 
· What are the Core Components of a Drilling Machine 
The core components of a drilling machine include the base, column and radial arm. These parts are fundamental to the machine's operation and stability, providing the 
necessary support and movement for the drilling process. 
Each component has a specific role that contributes to the overall functionality of the machine. 
· Base:  The base is the foundation of the drilling machine, providing stability and support. It absorbs vibrations and ensure the machines remains steady during the operations. 
· Column:  This vertical support structure holds the radial arm and spindle, allowing for precise alignment and movement. It also contributes to the rigidity needed for accurate drilling. 
· Radial Arm:  Attached to the column, the radial arm can be adjusted for different drilling positions. It allows the drill head to move horizontally, accommodating various workpiece sizes. 
· Drill Head:  The drill head houses the spindle and drill bit, controlling their rotation and movement. It is responsible for the actual drilling action. 
· Worktable:  The worktable supports the workpiece and can be adjusted for height and angle. It is crucial for positioning the workpiece correctly. 
· Feed Mechanism:  This system controls the advancement of the drill bit into the material, ensuring consistent pressure and speed during drilling. 
· Spindle:  The spindle is a rotating shaft that holds the drill bit. It transfers rotational motion from the motor to the bit, enabling the drilling process. 
· Chuck:  The chuck is a clamping device that secures the drill bit in place on the spindle. It allows for quick bit changes and precise alignment.
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3.4. Metal Casting in Fabrication Workshop 
Metal casting is a fabrication process where molten metal is poured into a mold to create a desired shape or form. Metal used may be; aluminium, copper, iron, zinc, or alloys like stainless steel (chronium-nickel-iron). 
The process also includes; 
· Creating a replica of the desired shape or form
· Creating a mold around the pattern 
· Heating metal to it's melting point
· Pouring molten metal into the mold and allowing it to cool and solidify
· Removing the casting from the mold and performing additional processing (e.g, grinding) 
3.4. Description of step-by-step Metal Casting Fabrication Process using Sand Casting Technique in Mechanical Engineering Welding and Fabrication Workshop 
Mold Preparation 
We prepare the molding material such as sand (silica) by sieving to ensure that it is free from debris and contaminants and has optimal density and permeability to ensure high quality casting with minimal defects. 
After sieving, we spread the molding material to make a mold on which we lay our pattern (either wooden or metal pattern) and we apply a binder (clay or resin) to the material and ram the pattern into the mold.
Then we lay the mold box on the mold and position a runner pipe in the center of the pattern and 2 riser pipes at points on the pattern to create holes (mold cavity) within the molding material where molten metal will pass through, and we ensure the mold is dry and free of defects. 
After the mold is dried, the mold box is to be raised in order to remove the pattern used before the mold is once again covered.
Melting and Pouring of the Metal Heated
The metal to be used is then heated (i.e, the desired quantity of aluminium scraps) in a furnace or crucible to its melting point. Wearing personal protective equipments (PPE), such as safety glasses, gloves and leather boots, using a pair of tongs the molten metal is gently lifted and poured through the mold cavity ensuring the metal flows smoothly and fills it. 


Solidification and Removal of the Casting
After filling up the mold with the heated metal, it is then allowed to solidify by monitoring the cooling process to ensure it cools slowly and evenly in the mold. After which the mold box is raised for the removal of the casting using a pair of tong after solidification. 
Post-Casting Operations 
Then next is to proceed to cleaning the casting to remove any mold material or debris, after which we inspect the casting for defects or irregularities and finding none other necessary post-casting operations are performed like, grinding or machining to achieve a smooth surface finish. 
3.5. Materials and Equipments used in the Casting Process 
· Silica sand
· Sieve
· Pattern (either wooden or metal) 
· Binders (clay or resin) 
· Runner and riser pipes (to form the mold cavity) 
· Molding box
· Metal scraps
· Furnace machine or crucible 
· Personal protective equipments (PPE) 
CHAPTER FOUR
4.0. Experiences Gained
The 4-months SIWES program has exposed me to technical skills as in, practical application of theoretical knowledge, familiarity with industry-standard equipment and software, and hands-on experience with projects and tasks in relation to my course of study and my view of knowledge is broadened through the experience gained at various units which involves the following:
· Familiarizing with the knowledge of different types of hand tools used in the workshop
· Identification of different components of the lathe machine and common lathe machine problems and their solutions
· How to operate the different types of drilling machines in the workshop
· Identification of different components of drilling machine and hands on learning on operating the drilling machine
· Step by step process on sand casting technique 
CHPATER FIVE
5.0. Summary, Conclusion and Recommendation 
5.1. Summary of Attachment Activities
· Familiarization and Training
· Familiarized with common hand tools used in workshops.
· Underwent training on safety protocols and best practices.
· Machine Operation
· Explored other machine tools and equipment used in workshops.
· Received training on operating different types of drilling machines. 
5.2. Problems Encountered during the Program 
· Time constraints due to multiple ongoing projects
· Unlimited access due to electricity supply 
· Occasional delays due to equipment malfunction 
5.3. Suggestions for the Improvement of the Scheme 
· Ensure that SIWES programs are aligned with the student’s academic curriculum to maximize learning outcomes 
· Establish clear learning objectives for SIWES programs to help students understand what they need to achieve
· Ensure that students receive effective supervision and guidance during their SIWES program
· Provide regular feedback to students to help them improve and adjust to the work environment 
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