CHAPTER FOUR
4.0		FABRICATION PROCESS AND DISCUSSION
4.1	 Fabrication Process
The fabrication of the portable fabric recycling machine was carried out in sequential stages involving material cutting, machining, welding, assembly, and testing. Standard workshop tools and safety practices were followed throughout the process.
4.2 	Materials Used
The materials used was listed in Table 4.1 below:
Table 4.1 Component and Material Used
	Component
	Material Used

	Machine Frame
	Mild steel angle bars (40x40x4 mm)

	Shaft
	Mild steel (Ø20 mm)

	Shredding Blades
	Hardened tool steel (HRC 60)

	Hopper
	Galvanized sheet metal (1.5 mm)

	Bearings
	Deep groove ball bearings

	Pulleys and Belt
	Cast iron pulleys, V-belt

	Motor
	1 HP electric motor (1440 RPM)

	Fasteners
	M10 bolts and nuts



4.3 	Tools and Equipment Used
The tools and equipment employed to carried out each sequential fabrication process were are as follows:
· Arc welding machine
· Angle grinder
· Cutting torch/hacksaw
· Lathe machine
· Drilling machine
· Measuring tape and caliper
· Vernier scale
· Surface finishing file
· Bench vice
· Hammer and clamps
4.4 	Fabrication Steps
4.4.1	 Frame Construction
Mild steel angle bars were measured and cut using an angle grinder to form the base and vertical supports of the frame. Pieces were tack-welded first to form a rectangular base. Vertical supports and horizontal braces were added, ensuring squareness and rigidity. Welded joints were cleaned using a grinding disc, and sharp edges were smoothed.
4.4.2	 Shaft Machining
A 20 mm diameter mild steel bar was cut to length and faced at both ends on a lathe. Keyways were machined to accommodate blade discs and pulleys. Ends were drilled for bolt tightening to lock the shaft in position.

4.4.3	Blade Preparation
Hardened tool steel was cut into rectangular sections (100 mm x 30 mm x 8 mm).
Blades were ground to intermeshing teeth profiles and the Blades were heat-treated to improve toughness and durability. Holes were drilled at the centre for fastening onto the shaft.
4.4.4  Hopper Fabrication
The galvanized sheet metal was cut into trapezoidal panels and a metal bender was used to form the hopper shape. The panels were tack-welded and fully welded at joints, then attached to the upper frame.
4.4.5	Pulley and Belt Assembly
Cast iron pulleys were keyed to the motor and shaft and V-belt was looped around pulleys and tensioned by adjusting the motor mount slot.
4.4.6 Bearing and Shaft Mounting
The Pillow block bearings were mounted and aligned on the frame and the shaft with mounted blades was inserted into the bearings and locked in position.
4.4.7 Motor Mounting and Final Assembly
A mild steel plate was cut and drilled to hold the motor securely and elongated slots were cut for belt tension adjustment. The base plate was welded to the lower frame and a single-phase switch and overload protector were connected to the motor. A mesh or sheet guard was installed over the blade area for operator safety. The machine was run without load to inspect balance and vibration at the first test and strips of cotton and polyester fabrics were fed through the hopper to verify shredding efficiency. After the first runs. The surfaces of the machine were sanded and degreased and anti-rust primer and paint were applied to all exposed metal parts.
4.4.8  Safety Measures Implemented
The shredding chamber was cover with guide and installation of emergency stop switch on motor line, The base was stabilised with rubber pads while the electrical components properly insulated
4.5 Discussion
The results of the performance test carried out on the machine by loading different type of fabrics are as shown below:
Table 4.2 Performance Evaluation Test Result
	Fabric Type
	Input Weight (kg)
	Time Taken (s)
	Output Size (mm)
	Shredding Efficiency (%)

	Cotton
	1.0
	48
	20–30
	96%

	Polyester
	1.0
	52
	25–35
	93%

	Denim
	1.0
	65
	30–40
	90%



Base on the performance evaluation carried out on the machine using load test the following observation were observed.
· The machine showed over 90% shredding efficiency across all fabric types. Cotton had the fastest processing time due to its lighter density and ease of cutting.
· Slight vibration was observed at higher load input. This was mitigated with rubber foot mounts.
·  Measured at ~70 dB, within acceptable range for workshop equipment.
· The 1 HP motor performed within its rated capacity. No overheating occurred during a 1-hour runtime test.
· After repeated use, the blades remained sharp with no signs of bending or cracking.
· Shredded output was uniform, suitable for downstream recycling or reprocessing.
The machine successfully met the design objectives of portability, simplicity, and low-power operation. Its performance confirms the viability of using local materials and fabrication methods to create affordable recycling machinery for small-scale textile waste processing and this supports Hawley (2006), who emphasized system-level sustainability through localized textile recycling efforts, and the machine's design aligns with mechanical shredding strategies proposed by Kuznetsov and Severina (2012).
4.6	 Bill of Engineering Measurement and Evaluation (BEME)
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Table 4.3 Bill of Engineering Measurement and Evaluation (BEME)
	S/N
	Component/Material
	Specification
	Qty
	Unit Rate (₦)
	Total (₦)

	1
	Mild Steel Angle Bar
	40 mm × 40 mm × 4 mm (6 m length)
	3
	6,500
	19,500

	2
	Mild Steel Shaft
	Ø20 mm × 1 m
	1
	5,000
	5,000

	3
	Tool Steel Blade Material
	100 mm × 30 mm × 8 mm
	4
	2,000
	8,000

	4
	Bearing
	Ø20mm Pillow Block Bearings
	2
	3,500
	7,000

	5
	Hopper Sheet Metal
	Galvanized Steel, 1.5 mm thickness
	1 sqm
	5,000
	5,000

	6
	Electric Motor
	1 HP, Single Phase, 1440 RPM
	1
	35,000
	35,000

	7
	Pulley Set
	Cast Iron (Motor + Driven Shaft)
	2
	3,000
	6,000

	8
	V-Belt
	B-Section, 1080 mm
	1
	1,500
	1,500

	9
	Bolts and Fasteners
	M10 bolts and nuts
	Lot
	2,000
	2,000

	10
	Paint and Primer
	Anti-rust, Surface Finishing
	Lot
	2,000
	2,000

	11
	Fabrication and Machining Cost
	
	
	
	31,500

	12
	Labour
	
	
	
	20,000

	
	TOTAL
	
	
	
	₦142,500
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