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ABSTRACT 

The intention of this Mechanical Engineering project is to fabricate a scrap collecting machine. Since complete 

automation is very complex and even research facilities haven’t come up with one you better design one that is 

operated permanent rod magnets, Vacuum Suction, Floor Mopping system. The scrap collecting trolley is 

designed to remove metal scraps from the work station in the workshops to the disposal area with the help of 

Magnet and Suction principle. The use of this vehicle system reduces human efforts and the chances of hazard.  

The collecting work station consists of the work room, Rotary mop, Conveyors and Vacuum suction principle. 

The big iron scraps (Ferrous material) from the work area is collected by a conveyor and disposed in a 

container. The non -Ferrous particles in the workshops are thus collected using the suction principle. Another 

problem faced is that of oil spillage which is adding to un-safety on the travel or transit path in industry which 

needs to be cleaned for which the use of mopping principle is done. The machine is also fitted with an oil 

cleaner mop which will soak the oil in its location without spreading it improving the safety of the workshops. 

I. INTRODUCTION 

Scrap is one of the most common wastes produced in the manufacturing industry. Scrap collection is a difficult 

task that necessitates additional labour and is also time demanding. As a result, the importance of scrap 

collecting is emphasised in this project, and a trolley is created to remove manual scrap collection. In our 

proposal, we will eliminate the requirement for heavy enterprises to manually gather scrap. We are developing 

an automated magnetic conveyer system to gather ferrous debris for this purpose. Man-powered and fuel-

powered vehicles are used among the scrap gathering strategies available. The world's fuel reserves will be 

drained in the not-too-distant future.. We need a different type of approach called a battery operated Scrap 

Collecting Trolley to eliminate this problem and reduce human requirements. The ferrous scrap material is 

collected using magnetic rollers. The automatic scrap collection is powered by a rechargeable battery. 

II. METHODOLOGY 

The project started by proposing a methodology which states the complete process from analyzing the problem 

statement to the implementation of complete trolley. Whole process is disintegrated into steps and explained 

accordingly. 

Problem Statement 

To design and fabricate a trolley that makes use of 3 principles as an integrated unit (i.e. Collection of Ferrous 

Waste, Collection of Non-ferrous waste & Floor mopping using Rotary motor.) 

 Conveyer Principle: Collection of ferrous waste 

 Vacuum suction: Collection of non-ferrous waste 

 Rotary motor: Mopping of the floor 

Preliminary Search 

According to the survey, it is found that no trolley is fabricated that includes the functioning of three 

technologies as a single functioning unit viz. The magnetic principle, the vacuum suction and floor mopping 

using rotary motors. 

Design of Trolley 

In order to design a Scrap Collecting Trolley, various parameters have to be considered which includes physical 

properties, environmental conditions and technical requirements. The physical properties like trolley’s size 

constraints, type of construction, available space, conveyer specifications, and motors are important while 
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environmental conditions such as relative wind exposure, size of the particles, temperature and humidity of 

surrounding have effect on design process. And most important, technical requirements such as mechanical 

equipment (economic), electronic control system are essential for proper functioning of the trolley. According 

to problem statement Scrap Collecting Trolley is designed by taking into consideration the parameters stated. 

Design Parameters 

The design of trolley is basically divided into two sections (1) Design of mainframe trolley   (2) Design of 

components. The components include (a) A magnetic roller for conveyer (b) A conveyer belt in order to carry 

the ferrous scrap to the designated container. (c) 12v DC motor in order to provide motion to the conveyer belt. 

(d) 12v motor for the mop. (e) 1300Watt vacuum cleaner for collection of non-ferrous waste from the 

workshops.  

The trolley mainframe is the primary and essential component of the Scrap Collecting Trolley which is the base 

component and holds other components. The trolley is made up of mild steel with dimensions 76.5 X 122 cm. 

The components mounted on the trolley are as follows, (1) Rollers for conveyer (2) Rotary motor for mopping 

(3) Vacuum Cleaner (4) Containers for Storage of Scrap (5) Castor Wheels (6) 12V Battery 

Component Description 

1) Trolley Mainframe 

It is a cylindrical outer cover made up of Mild Steel with dimensions76.5 X 122 cm thickness which encloses all 

components responsible for development Scrap Collecting Trolley. 

 

Figure 1: Trolley Mainframe 

2) Conveyer Belt 

An abrasive conveyor belt is a type of continuous moving belt that transports materials or packages from one 

place to another. The length for the belt is 112.4 cm in other words, this is a solid band made of tough, long-lasting 

substances, upon which different materials are conveyed. 

 

Figure 2: Conveyer Belt 

3) 12v DC Motor 

A direct current (DC) motor is a type of electric machine that converts electrical energy into mechanical energy. 



                                                                                                            e-ISSN: 2582-5208 
International Research  Journal of  Modernization in Engineering  Technology  and  Science 

( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:04/Issue:05/May-2022              Impact Factor- 6.752                          www.irjmets.com   

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 

 [58] 

DC motors take electrical power through direct current, and convert this energy into mechanical rotation. This 

motor is used to drive the conveyer belt. 

 

Figure 3: 12v DC Motor 

4) Vacuum Cleaner 

A vacuum cleaner, often known as a vacuum or a hoover, is a device that uses suction to remove material from 

surfaces such as floors, upholstery, draperies, and other fabrics. A vacuum cleaner is utilised in the Scrap 

Collecting Trolley to collect non-ferrous debris from the surface. 

 

Figure 4: Vacuum Cleaner 

5) Caster Wheels 

A caster (or castor) is a non-powered wheel that is attached to the bottom of a bigger object (the "vehicle") to 

allow it to be moved. Shopping carts, office chairs, and toy waggons are all examples of where casters are used. 

 

Figure 5: Castor wheels 

Calculations: 

1) Design of Angles 

Due to the load of machine structure & load of trolley & balancing load, the angle may buckle in two planes at 

right angle to each other. For buckling in the vertical plane (i.e.in the plane of the angles), the angles are 

considered as hinged at the middles and for buckling in a plane perpendicular to the vertical plane, it is 

considered as fixed at the middle and the both the ends. 

Here, the maximum load due to above factors = 10 kg (including friction) 
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1 

1 1 

 

F= 10kg = 10 x 9.81 = 98.10N. 

We know that he loads on each angle, F1 = 98.10/4 = 24.52N. Wcr = 24.52 N 

Let 

t1= Thickness of the angle b1= width of the angle 

So, cross sectional area of the angle = A = t1x b1 

Assuming the width of the angle is three times the thickness of the angle, 

i.e. b1= 3 x t1 Therefore 

A= t1x 3 t1 = 3 t1
2

 

And moment of inertia of the cross section of the angle, I = 1/12 t b 3 

= 2.25 t1
4

 

we know that I = AK2, where k = radius of gyration. K2 = I/A = 2.25 t1
4 / 3 t 2 = 0.75 t1

2
 

Since for the buckling of the angle in the vertical plane, the ends are considered as hinged, therefore, the 

equivalent length of the angle 

L = l = 1219.2mm =1219 mm. 

And Rankin’s constant, a = 1/ 7500 Now using the relation, 

  f x A  

Wcr = 1 + a (L / K)2 with usual notation, Here f = 100 N / mm2    

24.52=           100 x 3 x t12 

                   1 + 1 / 7500 12192/0.75t 2 

t1    =3.83 mm  

b1 = 3 x t1 = 3 x 3.83  = 11.5 mm 

but the standard angle available of 20 x 20 x3 hence for safer side we have selected it. which can bear the impact 

loading. Hence our design is safe. 

III. MODELING AND ANALYSIS 

This step follows the 3D modelling of the design for visualization using mechanical CAD software like ‘Fusion 

360’ which also provide virtual tools to elaborate the model as per requirements. 

 

Figure 6: Scrap Collecting Trolley (Top View) [Fusion 360] 
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Figure 7: Scrap Collecting Trolley (Side View) [Fusion 360] 

 

Figure 8: Scrap Collecting Trolley (Front View) 

Static Stress Analysis 

The most prevalent type of structural analysis utilising the FE approach is static stress analysis. A component's 

or assembly's stress, strain, and deformation can be examined under a variety of load circumstances to ensure 

that costly failures are avoided during the design stage. 

Typical structural loads include one or more of the following: 

• External forces in subsea connectors, such as clamping force. 

• Loads on the surface, such as pressure in pressure vessels 

• Physical forces (gravity, acceleration such as centrifugal force in rotating machines) 

The multi-physics approach can also be used to simulate the structural response to more complicated loads, 

such as those resulting from thermal analysis. 

 

Figure 9: Static Stress Analysis using Fusion 360 
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IV. RESULTS AND DISCUSSION 

Scrap Collecting Trolley design is sturdy and durable with less initial set up cost and moderate maintenance. 

Scrap Collecting Trolley along with mountings can be rearranged to create different functional features. Both 

Ferrous and non-ferrous waste can be collected from the workshops with lesser efforts. The floor mopping 

feature thus makes it easier to clean the wet surfaces in the workshop. The trolley is light weighted and the 

castor wheels make the trolley feasible to be carried anywhere with less efforts and compatible such that it can 

be quickly installed in an outdoor space. The Scrap Collecting Trolley’s design fulfilled and is improved in 

accordance with parameters and factors to meet the specifications of a commercial trolley available in the 

markets. 

 

Figure 10: Trolley (Front View) 

 

Figure 11: Trolley (Top View) 

V. CONCLUSION 

The design and development of the Scrap Collecting Trolley has been completed successfully. This mechanical 

engineering project's goal was to create a system that could collect ferrous and non-ferrous scrap in a given 

area by combining three concepts into a single working unit. We used a series of experiments to explain how 

this system works. Finally, this modular system may be expanded to accommodate other waste kinds. 
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