
DESIGN AND FABRICATION OF METAL CHIP CRUSHING 

MACHINE 
M.Venugopal1, K.Subash2,T.Tamil selvan3,G.Thamarai selvan4, 

 M.vinod mani5 

1, Assistant professor, Department of  Mechanical Engineering ,Gnanamani College of Technology, Namakkal, 

Tamilnadu, India 

2,3,4,5 Department of Mechanical Engineering, Gnanamani College of Technology, Namakkal, 

Tamilnadu, India 

 

Abstract: The paper is about fabrication of mechanical crusher which would help to crush the sed juice cans, 

paint cans and punched sheet etal waste. This paper   aims to   design a crusher that could be installed anywhere 

and would aid crush of used wastes. This paper involves the process of designing the crusher considering forces 

required for crushing and ergonomic factor that an operator needs. The design of this machine is such that it 

would require optimum load to crush metals and will not strain the user or operator. After the completion of 

design process, it is manufactured and transformed into a machine that would help in waste management. The 

crushing of used cans will also ensure that the cans are not used beyond the self-life of the metals. Therefore this 

paper will prove to be a useful asset in many ways. We have designed the crushing machine using Modelling 

software’s. The crusher is designed based in the simple principle or a mechanism which is Crank and Slotted 

Lever Mechanism where the rotary motion from the motor is converted into reciprocating motion by the crank 

which is in-turn connected to the piston that crushes materials. The Designed components were then assembled 

and analyzed using an analysis software and the required dimensions of the crusher for the optimum 

performance have been found. These data’s were then transformed into a real time model by manufacturing it. 

The designed crusher was then checked and the crusher effectively crushed all the components with ease and 

with reduced human effort. 
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INTRODUCTION 

In a country like India, waste management and disposal of the waste seems to be a tedious task where a 

huge amount of wastes has been generated due to enormous consumption. There also lies an issue in 

transporting the wastes to the recycling plants, wherein a huge amount of effort, time and money needs to 

be put in for transporting the wastes which are clustered and are not in uniform  

shape or size. The waste materials needs to be made into a uniform shape for easy and effective 

transportation. This paper aims in producing a mechanical crusher which would be a helping hand for 

waste management. This crusher can be used for crushing sheet metal wastes, paint cans, cool drink cans, 

machining scraps for reducing the space occupied by these while carrying it to the recycling plants. Cans 

and tins are made in such a way that there are lot of hollow space within them to carry whatever it has 

been designed for. These materials if carried just like that, would occupy more space and would require 

huge containers and transportation cost becomes an issue. These materials needs to be arranged properly 

to increase the carrying capacity of the vehicle and as the cans being an indefinite shape needs to me 

made into uniform shape and size for easy disposal. This is where the mechanical crusher comes in to 

play. The crusher would crush the cans thus reducing the gap between them and make them to uniform 

size and shape so that the materials can be baled up according to the size of the crushing bin. The uniform 

size and shape of the materials can be obtained by providing a bin onto which the material is to be 

crushed. The crusher is designed to operate by both mechanical and electrical means. This crusher is 
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designed in such a way that it is simple to construct and would require minimum effort for operating in 

both mechanical and electrical types of operation.   

 LITERATURE REVIEW 

1) B.P.Numbi, X.Xia and J. Zhang, have presented an optimization technique for the vertical crushing 

machine. The paper presents the optimal control model to improve the operation efficiency of a vertical 

shaft impact crushing machine. They have proposed optimum methods to reduce the power consumption 

by varying the conveyor feed flowrate, the vertical shaft impact crusher rotor feed rate and the bi-flow or 

cascade flow rate. 2) Department of Design and Technology, Loughborough University, has presented a 

paper emphasizing the need for recycling the wastes particularly the metal can wastes. The paper insists 

that the requirement for environment accountability has become a feature of consideration for the 

engineers, especially for mechanical engineers. The various design methodologies have been discussed in 

the paper for the construction of a can crusher which would be helpful in waste management.  3)  

M.Lindqvist and C.M.Evertsson, Department of Applied Mechanics Chalmers University Of Technology, 

Sweden have presented a paper to develop a wear model for the cone crushers which are used to crush the 

rocks minerals which are in the form of ores in mines. Disagreements between predicted and measured 

geometry and several effects were suggested to explain the discrepancy in the model. The model is of 

complex construction and it has some of the real time shortcomings which reduces the efficiency of the 

machine drastically. The various drawbacks have been studied and the measurements have been done to 

predict the efficiency.  4)  ZHAO La-la, WANG Zhong-bin and ZANG FENG of China University of 

Mining And Technology, have presented a paper on the Multi-object Optimization design for differential 

and grading toothed roll crusher using genetic algorithm. The crusher blends the efficiencies of toothed 

roll crusher and also the jaw crusher to possess great crushing ability and high breaking efficiency [10]. 

Crank rocker mechanism forms the basis of the machine. Thus the construction of the machine becomes 

complicated and as a result the cost of the machine increases. 5) OLALEYE B M Department Of Mining 

Engineering, Federal University Of Technology, Nigeria, has proposed a paper on Jaw Crusher 

performance in the granite quary.The paper determines the Effect of Rock Strength on Crushing Time and 

Grain Size Distribution of the rocks. Investigation was conducted with five sample rocks and the 

performance and drawbacks were spotted out. Various tests have been performed and the results have 

been tabulated and plotted in the form of graphs.  

METHODOLOGY 

Existing Methods: 

The existing crushers are heavy ones and these crushers are excessively used for crushing materials at big 

industries and manufacturing plants for crushing cars, stones, metal components, etc., Moreover, these 

crushers are hydraulically and pneumatically operated and is feasible if very high amount of crushing 

forces are required for crushing a material [8]. The operating costs of these crushers are very high as it 

requires continuous power, continuous maintenance as this involves hydraulic fluid or compressors kits, 

etc., these type of high end crushers are not necessary for small recycling plants and is not affordable to 

many people. It requires proper maintenance as the hydraulic fluid needs to be changed constantly on 

time basis. It also requires skilled labor for operation 
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Proposed Method 

The crusher that is designed is done in such a way that even a layman can operate it. The current crusher 

uses crank and slotted lever mechanism to crush the materials. The construction is simple and 

manufacturing of this does not cause much pain. The manufacturing cost as well as the maintenance cost 

is very less as compared to that of hydraulic machines. This crusher can crush the waste effectively and 

also the operating time is very less as compared to the existing ones. This crusher would best suit the 

small recycling plants and small industries and also shopping malls for crushing small and simple 

materials like paint cans, soda cans, aluminium tins, machining scrap, sheet metal waste, etc., 

 

Working Principle 

The machine has been constructed in such a way that it can be operated by both electrical and mechanical 

means. The drive unit consists of an electrical motor of 0.5Hp. The   motor is fitted with a smaller pulley 

of 0.05m diameter. The power from it is transferred to the larger pulley of 0.41m diameter by means of a 

V-belt drive. The larger pulley drives the main shaft which houses the crank. The main shaft is supported 

on the machine frame by means of two ball bearings housed inside Plummer blocks to prevent vibrations. 

The presence of bearing also reduces friction over the shaft. The crank is rigidly fixed to the shaft. The 

connecting rod is fixed to the crank by means of temporary fasteners to provide rotational motion to it. 

The connecting rod is fastened to the piston rod which is in turn connected to the piston. The piston 

reciprocates inside a bin in which the wastes are placed it also acts as a guide way for the piston. The 

power from motor in the form of rotation is converted to reciprocating motion by means of crank and 

slotted lever mechanism. Thus the cans and other wastes are crushed efficiently.
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COMPONENTS 

AC Motor: 

We are using to ½  HP motor in this  machine and it’s runnig speed is 70rpm -90rpm.the motor speed is 

constant. 

 

 

Bearing: 

The bearing is mainly used for the rotated to the two roller. 

 

Roller: The roller is mainly used for the crushing to the metal chip.  

 

 Design Calculation 

(T1 – mv2)/(T2 – mv2) = e((µα) / sin θ/2) 

The formula will be calculated to the crushing machine. 

 

International Journal of Scientific Research and Review

Volume 7, Issue 4, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/181



Acknowledgement 

  I take this opportunity to express my profound gratitude to The Principal, Dr. RAJKIRAN BALLAL, 

and Mr. Sunil Nayak HOD, Department of Mechanical engineering and Mr. CHANDAN.L, Assistant 

Professor, Department of Mechanical engineering. 

References  

[1] Vishal N. Kshirsagar, Dr.S.K.Choudhary, Prof. A.P. Ninawe (2014). An Automatic Approach for Can/ Plastic 

Bottle Crusher Machine. International Journal of Research in Aeronautical and Mechanical Engineering.Vol.2 

Issue.7, pp.102-113, July 2014.  

[2] Surve Qais, Sayed Saif, Sayed Jafar, Shaikh Nadeem (2015). Fully Automatic Can Crusher. International 

Journal of Mechanical and Industrial Technology. Vol. 2, Issue 2, pp.155-159.  

[3] Vishal N. Kshirsagar, Dr. S. K. Choudhary, Prof. A. P. Ninawe (2014). An Automatic Can / Plastic bottle 

crusher machine. International Journal for Scientific Research & Development. Vol. 2, Issue 02, 2014,pp.66-68.  

[4] Vishal N. Kshirsagar, Dr. S..K Choudhary, Prof. A.P Ninawe (2014). Design Consideration in an Automatic 

Can/Plastic Bottle Crusher Machine. International Journal of Engineering Research and General Science. Volume 

2, Issue 4, June-July, 2014, pp.769-779.  

[5] Shadab Husain, Mohammad Shadab Sheikh (2015). Can crusher machine using scotch yoke mechanism. IOSR 

Journal of Mechanical and Civil Engineering. pp. 60-65.  

[6] A. Elfasakhany, J. Marquez, E.Y. Rezola, J. Benitez (2012). Design and Development of An Economic 

Autonomous Beverage Cans Crusher. International Journal of Mechanical Engineering and Technology. Volume 3, 

Issue 3, pp.107-122.  

[7] Vishal N. Kshirsagar, Dr. S. K. Choudhary, Prof. A. P. Ninawe (2014). Experimentation and Analysis of an 

Automatic Can/Plastic Bottle Crusher Machine. International Journal for Innovative Research in Science & 

Technology| Vol. 1, Issue 2, pp.1-5.  

[8] Dr.Sc. Shaban A. Buza, Dr.Sc. Kastriot A. Buza, BSc. Krenar Pllana (2014). Can Crusher Design in response to 

Environmental Concerns. Journal of Trends in the Development of Machinery and Associated Technology. Vol. 18, 

pp.179-185. 

RESULTS AND DISCUSSION:   

The crushing machine was successfully fabricated and the machine was tested. The machine crushed multiple cans 

simultaneously with ease both during electrical as well as during mechanical modes of operation. While crushing 

the cans manually, the cans got crushed with minimal human effort and reduced the fatigue factor of the worker.  

CONCLUSION:  

The crusher is constructed in such a way that even a layman can operate it without much effort. It is made efficient 

and the cost of production of this crusher is very less. The crusher has been designed accordingly keeping in mind 

about the minimum power requirements and minimum effort to the operator. This crusher upon fabrication would 

serve its purpose the small scale recycling plants and does not require power for operation and can also be 

operated manually without much physical effort. 
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