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CHAPTER ONE
[bookmark: _Toc68766194]INTRODUCTION
The Student Industrial Work Experience Scheme (SIWES) was initiated in October 8, 1973 by the Industrial Training Fund (ITF), the Student Industrial Work Experience (SIWES) gives opportunity for students to go on a Skill Acquisition or Work Experience program in an Industry that relate to their field of study in order to update practical knowledge of students in the Universities, Polytechnics and Colleges of Technology. It was aimed at bridging the gap between the theoretical knowledge acquired in classes and technical knowledge in the industry by providing students with the opportunities to apply their educational knowledge in real work situations.
With the primary purpose of gaining relevant skills required from an engineering graduate and to secondary purpose of fulfilling the major requirement for the award of Bachelor of Science degree, I undertook my SIWES at Datumenergy Nigeria Limited which is located at Aviation Estate, Ikeja, Lagos from MARCH 2020 to FEBRUARY 2021.

[bookmark: _Toc68766195]OBJECTIVES OF SIWES
The Industrial Training Fund’s Policy Document No. 1 of 1973 which established SIWES outlined the objectives of the scheme. The objectives of the Students Industrial Work Experience Scheme (SIWES) are: 
· Provide an avenue for students in institutions of higher learning to acquire industrial skills and experience during their courses of study; 
· Prepare students for industrial work situations that they are likely to meet after graduation; 
· Expose students to work methods and techniques in handling equipment and machinery that may not be available in their institutions; 
· Make the transition from school to the world of work easier and enhance students’ contacts for later job placements; 
· Provide students with the opportunities to apply their educational knowledge in real work situations, thereby bridging the gap between theory and practice; 
Enlist and strengthen employers’ involvement in the entire educational process through SIWES.
[bookmark: _Toc68766196]ABOUT INDUSTRIAL TRAINING I.T.F.
The objective for which the Fund was established has been pursued vigorously and efficaciously. In the four decades of its existence, the ITF has not only raised training consciousness in the economy, but has also helped in generating a corps of skilled indigenous manpower which has been manning and managing various sectors of the national economy.
Over the years, pursuant to its statutory responsibility, the ITF has expanded its structures, developed training programmes, reviewed its strategies, operations and services in order to meet the expanding, and changing demands for skilled manpower in the economy
As part of its responsibilities, the ITF provides Direct Training, Vocational and Apprentice Training, Research and Consultancy Service, Reimbursement of up to 50% Levy paid by employers of labour registered with it, and administers the Students Industrial Work Experience Scheme (SIWES). It also provides human resource development information and training technology service to industry and commerce to enhance their manpower capacity and in-house training delivery effort.
CHAPTER TWO
2.0 WORD DONE
To build Window in welding and fabrication, you need to follow a series of technical steps that involve designing, measuring, cutting, assembling, and welding of metal components (typically steel or aluminum). Here's a step-by-step guide that can help:
TOOLS & MATERIALS NEEDED:
· Measuring tape or ruler
· Steel square
· Marker or chalk
· Angle grinder or cutting machine
· Welding machine (Arc or MIG/TIG)
· Clamps
· Steel tubes/angles (for frame)
· Hinges and locks (if needed)
· Safety gear (goggles, gloves, apron, helmet)
STEP-BY-STEP PROCEDURE:
1. DESIGN AND PLANNING
· Determine window dimensions (height, width, type – sliding, louver, or fixed).
· Create a technical sketch or drawing showing dimensions and materials.
2. MATERIAL PREPARATION
· Choose your materials (common ones are steel square pipes or aluminum profiles).
· Mark the exact dimensions on the metal using a tape and square.
3. CUTTING
· Use a grinder or cutting machine to cut the metal to size.
· For example, for a square window: 2 vertical and 2 horizontal members.
4. FRAME ASSEMBLY
· Clamp the pieces together in the correct shape.
· Tack weld the corners to hold everything in place.
· Check for squareness using a set square.
· Fully weld the corners after confirming alignment.
5. ADD INNER GRILLS OR DESIGNS (if needed)
· Measure and cut bars for the inner design (could be straight bars, curved, or decorative patterns).
· Weld them inside the frame as per the design.
6. ATTACH HINGES / SLIDERS (if operable window)
· Weld hinges to the side if it’s a casement window.
· If sliding, prepare the track system using angle bars or rollers.
7. GRINDING AND FINISHING
· Use a grinder to smooth the welds and sharp edges.
· Ensure all joints are flush and neat.
8. PAINTING / COATING
· Apply anti-rust primer.
· Then spray or brush paint with desired color (usually black, white, or bronze).
· Let it dry completely.
9. INSTALLATION
· Transport to site.
· Fit the window into the opening using anchor bolts or welding.
· Check that it opens and closes freely.
SAFETY TIPS:
· Always wear PPE while welding or cutting.
· Work in a well-ventilated area.
· Avoid welding near flammable materials.
	Constructing a gate in welding and fabrication is a practical and rewarding project that involves careful planning, accurate measurement, cutting, welding, and finishing. Below is a detailed, step-by-step guide to help you fabricate a metal gate (e.g., pedestrian or vehicle gate):
TOOLS & MATERIALS NEEDED
Tools:
· Measuring tape
· Square ruler
· Chalk/marker
· Angle grinder
· Welding machine (Arc or MIG)
· Cutting machine or hacksaw
· Clamps
· Hammer
· Wire brush
Materials:
· Steel square pipes / rectangular tubes
· Flat bars or round rods (for design or reinforcements)
· Hinges (heavy-duty for gates)
· Lock latch or bolt
· Primer and paint
· Safety equipment (gloves, helmet, goggles, boots)
STEPS TO CONSTRUCT A METAL GATE
1. MEASURE AND DESIGN
· Measure the gate opening where it will be installed (width and height).
· Decide on the type of gate: sliding, swing (single/double leaf), etc.
· Sketch a design showing:
· Outer frame
· Inner supports
· Decorative elements (optional)
· Position of hinges and locking system
2. CUT MATERIALS TO SIZE
· Cut the steel pipes/tubes for:
· Outer frame (top, bottom, sides)
· Internal bracing (crossbars, center support)
· Design bars or mesh (optional)
· Use a grinder or metal chop saw for precise cuts.
3. BUILD THE FRAME
· Lay out the outer frame on a flat surface.
· Use clamps and a square to ensure perfect 90° angles.
· Tack weld the corners, then check alignment.
· Finish weld all corners and joints.
4. ADD INTERNAL STRUCTURE
· Weld vertical and horizontal bars inside the frame for strength and design.
· Include diagonal bracing if it's a large gate for added support.
· If adding designs, weld in flat bars, scrolls, or round rods.
5. WELD HINGES
· Weld the hinge plates or hinges to the gate frame (and later to the gate post or wall).
· Make sure they're aligned properly to avoid sagging or jamming.
6. CLEAN WELDS AND SURFACE
· Use a wire brush or grinder to smooth out rough welds.
· Remove rust, oil, or dirt from the surface.
7. PRIME AND PAINT
· Apply anti-rust primer (very important for outdoor gates).
· Let it dry, then apply two coats of paint (e.g., black, silver, bronze).
· Allow it to dry completely before handling.
8. INSTALLATION
· Position the gate in the frame or between pillars.
· Weld or bolt the hinges to the posts.
· Test for smooth opening and closing.
· Attach lock, bolt, or latch system.
TOOLS & MATERIALS NEEDED
Tools:
· Tape measure
· Chalk or marker
· Set square
· Grinder or metal cutter
· Welding machine (Arc/MIG)
· Clamps
· Drill (for handle or lock holes)
· Wire brush
· Safety gear (goggles, gloves, helmet, etc.)
Materials:
· Steel square pipes or angles (for door frame)
· Sheet metal (1.2mm to 2mm for covering panel)
· Hinges
· Door handle and lock system
· Anti-rust primer and paint
STEP-BY-STEP CONSTRUCTION GUIDE
1. TAKE MEASUREMENTS
· Measure the door opening (height × width).
· Subtract clearance space (usually 10mm total for fitting).
· Decide if it's a single or double door, and whether it's flush or panel-style.
2. DESIGN & PLAN
· Draw a simple design sketch including:
· Outer frame
· Support bars
· Sheet metal or decorative panel layout
· Position of hinges, handle, and lock
3. CUT THE METAL MATERIALS
· Cut square pipes to size for:
· The outer door frame
· Internal supports (horizontal or diagonal)
· Cut sheet metal to match the frame size (for covering)
4. ASSEMBLE THE DOOR FRAME
· Arrange the square pipes on a flat surface.
· Use a square and clamps to ensure 90° corners.
· Tack weld the corners, check alignment, then fully weld the joints.
5. ADD INTERNAL SUPPORTS
· Weld horizontal or diagonal braces inside the frame for strength.
· If making a panel design, weld in inner frames or divisions.
6. WELD THE METAL SHEET
· Place the sheet metal onto the back or front of the frame.
· Tack weld at corners first.
· Then stitch-weld or seam weld around the edges.
· Avoid overheating to prevent warping.
7. ATTACH HINGES
· Weld 2 or 3 hinges to one side of the door.
· Align hinges with the door frame (pillar or wall support).
· Use heavy-duty hinges for exterior or security doors.
8. INSTALL HANDLE & LOCK
· Mark the spot for the lockset and handle.
· Drill or cut holes as required.
· Fix the handle and locking system securely.
9. FINISHING TOUCHES
· Grind down any rough or protruding welds.
· Clean the entire door surface with a wire brush.
· Apply anti-rust primer.
· Paint with desired color (matte black, white, bronze, etc.).
10. INSTALL THE DOOR
· Mount the door into its frame using clamps or props.
· Tack weld the hinges to the wall/post.
· Check for free and even swinging motion.
· Finalize the hinge welds and test lock functionality.
HOW TO CONSTRUCT A METAL FENCE (Fence Hack)
A metal fence is often made of square or round pipes and rods, used for security, decoration, or partitioning.
Tools & Materials:
· Square pipes or angle iron (for frame)
· Round rods, flat bars, or square pipes (for pickets or panels)
· Cutting machine or angle grinder
· Welding machine
· Measuring tape, square, marker
· Anti-rust primer and paint
· Clamps
· Posts (can be buried or bolted)
Steps:
1. Take Measurements & Plan
· Measure the length and height of the fence area.
· Draw your design: frame + vertical rods/bars (with or without designs).
2. Cut the Materials
· Cut:
· Top and bottom rails
· Vertical bars or pickets
· Support posts (taller than the fence height for burying or bolting)
3. Fabricate the Fence Panels
· Lay down top and bottom rails on a flat surface.
· Tack-weld vertical rods at equal intervals (e.g., every 4–6 inches).
· Weld everything securely.
4. Weld to Fence Posts
· Weld or bolt fence panels to vertical posts.
· Posts can be:
· Buried into concrete for stability
· Bolted to a wall or ground slab
5. Grind and Finish
· Grind welds and sharp edges.
· Apply anti-rust primer and paint.


CHAPTER THREE
3.0 SKILLS ACQUIRE
CONSTRUCT OF METAL HANDRAIL
Tools & Materials:
· Square pipes or round tubes (1" to 2")
· Cutting machine or grinder
· Welding machine (Arc/MIG)
· Drill (for bolt holes if needed)
· Measuring tape & marker
· Clamps
· Level
· Anti-rust primer & paint
Steps:
1. Site Measurement and Planning
· Measure the length and height of the staircase, balcony, or area needing the handrail.
· Typical height is 90 cm to 100 cm from the floor.
2. Cut Pipes or Tubes
· Cut vertical posts (balusters), horizontal rails, and top rails to the required lengths.
· Ensure edges are clean and square.
3. Weld the Frame
· Tack-weld vertical balusters to a bottom rail (or directly to a base plate).
· Add a top rail and make sure it’s level and aligned.
· Add intermediate horizontal or vertical bars for strength and design.
4. Grind and Smooth
· Smooth weld joints and sharp edges using a grinder.
5. Prime and Paint
· Clean surfaces, apply anti-rust primer, then spray or brush paint.
· Let dry before installation.
6. Installation
· Weld or bolt the handrail to the floor or wall.
· Use base plates with bolt holes if bolting to concrete.
HOW TO CONSTRUCT A METAL CONTAIINER
A metal Contaiiner is like a small cabin or booth used for selling items, security posts, etc.
Tools & Materials:
· Square pipes (e.g., 50×50mm, 25×25mm)
· Corrugated iron sheets / aluminum sheets
· Welding machine
· Metal cutter or grinder
· Hinges, locks, door handles
· Roofing sheets
· Primer and paint
· Measuring tape, chalk, level
Steps:
1. Design & Plan
· Decide dimensions (e.g., 6ft × 6ft × 7ft height).
· Sketch out sections: base frame, walls, roof, door, windows.
2. Fabricate the Base Frame
· Weld square pipes into a rectangular base.
· Add cross members for strength.
· Raise on metal legs or base plates if needed.
3. Build the Uprights (Vertical Supports)
· Weld vertical pipes at each corner of the base.
· Connect top parts with horizontal pipes to form a roof frame.
4. Add Wall Frames
· Weld horizontal and vertical supports where sheet metal will be attached.
· Frame openings for windows and doors.
5. Weld Roofing Frame
· Use angle bars or square tubes for a slanted or flat roof frame.
· Attach roofing sheets (metal or aluminum).
6. Fix Metal Sheets (Cladding)
· Tack-weld or screw metal sheets onto the frames for walls.
· Cut out and fit sheets around windows and doors.
7. Fabricate and Install the Door & Windows
· Use square tubes to build a door frame.
· Cover with sheet metal.
· Weld on hinges and fix to the Contaiiner frame.
· Add lock and handle.
8. Painting and Finishing
· Smooth sharp edges.
· Apply anti-rust primer, then paint the entire structure.
· Use reinforced flooring if heavy items will be stored.
· Include ventilation gaps or louver windows for airflow.
· Roof should be slightly sloped for water drainage.
· Always keep the structure level and square during welding.
2. HOW TO CONSTRUCT A SOLAR POT (Solar Cooker/Pot)
A solar pot or solar cooker uses reflective materials to focus sunlight onto a cooking pot. In welding and fabrication, this can be built using metal sheets and a stand/frame.
🛠️ Tools & Materials:
· Mild steel sheet or aluminum sheet (for reflector)
· Square pipe or angle iron (for stand/frame)
· Black metal pot (painted matte black for better heat absorption)
· Welding machine
· Cutting tools (snips or grinder)
· Measuring tape and marker
· Hinges or adjustment bolts (optional, for angle control)
Steps:
1. Design and Planning
· Choose the solar cooker type:
· Parabolic (curved dish)
· Box-type (insulated box with glass top)
· Panel cooker (flat reflectors)
We'll focus on the parabolic or panel cooker.
2. Build the Frame
· Cut and weld a circular or rectangular frame using angle iron.
· Add a support stand with adjustable height and tilt mechanism.
3. Shape the Reflector
· Cut the metal sheet into curved/parabolic panels.
· Weld or bolt them onto the frame to form a dish or reflector.
· Polish the surface or attach reflective foil for better sunlight reflection.
4. Pot Holder
· Create a pot stand or cradle in the center of the parabola.
· Ensure it's steady and aligns with the focal point of the reflector.
5. Finishing Touches
· Paint the pot matte black (absorbs more heat).
· Adjust the reflector angle toward the sun.
· Test the pot for boiling or slow cooking.
· A solar pot works best between 10 AM – 3 PM under direct sun.
· Keep all parts rust-protected if using mild steel.
· A parabolic shape gives the best heat focus but is harder to fabricate. You can use a curved mold or pattern to shape the reflectors correctly.

1. HOW TO CONSTRUCT A COAL POT (Cooking Pot)
A coal pot is a metal container used for cooking, particularly in some parts of the world for grilling or cooking with charcoal.
🛠️ Tools & Materials:
· Mild steel sheet or steel pipes (for frame)
· Angle grinder or cutting machine
· Welding machine (MIG/ARC)
· Measuring tape
· Metal brush (for cleaning)
· Steel rods (for grill or burner support)
· Heat-resistant paint
· Anti-rust primer
· Optional: Iron mesh (for the cooking grate)


Steps:
1. Design & Plan
· Choose the dimensions for your coal pot (height and diameter).
· The pot should have a circular shape and an open bottom for air circulation.
· Optional design features: Mesh or rods for charcoal support, vents for airflow.
2. Fabricate the Base
· Cut a steel sheet for the bottom of the pot (ensure it’s large enough to accommodate the desired cooking area).
· Roll the sheet into a circular shape and weld the edges together.
3. Construct the Side Walls
· Cut strips of steel to form the side walls.
· Weld them to the bottom sheet.
· Ensure the walls are slightly tapered or vertical for air circulation.
4. Add Air Vents and Grill Support
· Weld small holes or vents on the sides of the coal pot for airflow (helps with charcoal burning).
· Create a metal grill or mesh that fits inside the pot for holding the charcoal.
5. Create Handles (Optional)
· Weld small metal rods or handles to the sides for easy lifting and portability.
6. Paint & Finishing
· Grind down rough edges.
· Clean the metal and apply anti-rust primer and heat-resistant paint.
7. Test
· Check airflow and the stability of the structure to ensure it holds the charcoal properly.
HOW TO CONSTRUCT A METAL CHAIR
Building a metal chair requires accurate measurements and welding skills to ensure both comfort and durability. Below are the steps for making a simple welded metal chair frame.
🛠️ Tools & Materials:
· Square pipes or rectangular tubing (for chair frame)
· Steel rods or flat bars (for seat and backrest)
· Measuring tape
· Welding machine (MIG/ARC)
· Angle grinder (for cutting and smoothing)
· Chair cushion material (optional)
· Paint and primer
Steps:
1. Design & Plan
· Decide on the type of chair you want to make: simple, modern, industrial, or decorative.
· The typical seat height is around 18 inches from the ground.
· Sketch a design for the frame, backrest, and legs.
2. Cut the Metal Pieces
· Cut the vertical legs, horizontal seat supports, and backrest supports using a saw or grinder.
· For a simple chair, you’ll need:
· 4 legs (usually 1" × 1" square tubing)
· 2 horizontal seat supports (front and back)
· 2 backrest supports (to give the backrest its angle)
· Additional tubing for the seat and backrest.
3. Assemble the Frame
· Lay the seat support tubes on a flat surface.
· Position the legs at 90° angles to the seat support, checking that they are square and aligned.
· Weld the legs to the seat supports.
· Weld the backrest support to the seat frame.
4. Add Seat and Backrest
· Weld horizontal or vertical rods across the frame for the seat and backrest.
· You can use flat bars or rods to form the seat and backrest surface, or simply use wire mesh if you're creating an industrial-style chair.
5. Grind and Smooth
· Grind the welds and smooth sharp edges on the metal parts.
6. Paint and Finish
· Apply anti-rust primer and then spray or brush on your paint (color of your choice).
· Allow it to dry completely.
7. Add Cushioning (Optional)
· If you want to add comfort, attach a cushion on top of the seat frame and backrest.
· You can use foam wrapped in fabric or leather.




CHAPTER FOUR
4.0 EXPERIENCE GAINED DURING THE TRAINING
	The experience gained during welding and fabrication training can be extensive and valuable, depending on the scope and nature of the training program. Here are some common types of experience you might gain:
1. Technical Skills Development
· Welding Techniques: You will learn various welding methods like MIG (Metal Inert Gas), TIG (Tungsten Inert Gas), and Stick welding. This includes hands-on practice with different types of metals such as steel, aluminum, and stainless steel.
· Cutting and Grinding: Mastery of cutting tools like angle grinders, plasma cutters, and cutting torches to shape and prepare metal for welding.
· Reading Blueprints: Developing the ability to interpret technical drawings or blueprints that define the structure of metal components.
· Measuring and Marking: Learning to accurately measure and mark materials for precise cuts and welds.
. Safety and Equipment Handling
· Safety Protocols: Learning and applying safety procedures, including the use of personal protective equipment (PPE) like gloves, helmets, and goggles, and maintaining a safe working environment to avoid accidents.
· Handling Equipment: Gaining hands-on experience with welding machines, cutting tools, grinders, clamps, and power tools. Understanding how to set up and calibrate machines to ensure proper operation.
· Fire Safety: Familiarizing with fire safety procedures, especially when dealing with materials that may catch fire or produce sparks.
3. Problem-Solving and Fabrication
· Design and Customization: Gaining the ability to customize designs and adapt to different project needs. This includes adjusting designs based on customer requirements or project constraints.
· Troubleshooting: Learning how to troubleshoot and resolve common issues like poor weld quality, misalignment, and tool malfunction.
· Precision and Accuracy: Developing a high level of attention to detail to ensure that each weld is clean, strong, and aligned properly.
CHAPTER FIVE
[bookmark: _Toc68766231]CONCLUSION AND RECOMMENDATIONS
5.1 CONCLUSION 
In conclusion, I was offered an opportunity for industrial experience at Datumenergy Nigeria Limited where I engaged in industrial activities that help shape my career development. Beyond gaining industrial experience, I got adapted to the industrial work environment, acquired both working and professional ethics and socialization. 
Before and after completing my training experience, I realized that Datumenergy Nigeria Limited is the best place for industrial training, especially for engineering undergraduates who wishes to specialize as process and piping engineers, maintenance of pipelines and major construction works including civil works (silo and concrete platformsconstruction) fabrication and installation. I realized that I learnt lot new things that one would never be able to learn at our universities academic environment. Also I was able to practice and understand most things I learnt at the university as theory.
Equally, I was not left out during the inspection of piping system, Non-Destructive Testing and bubble leakage testing of threaded joints and commissioning of piping system.
Finally, I can say I completed my Industrial Training successfully; I got lots of experience and guidance of my future career.

5.2 RECOMMENDATION
· I strongly recommend that there should be an improvement in the teaching of the workshop practices courses where student will be allowed to use all the workshop tools and machines.
· The School authorities should set up a well-tailored programme towards developing students’ career.
· All Engineering students should be encouraged on the use of CAD software’s before going on Industrial training.
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