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Abstract— Managing waste can be challenging for industrial, 

commercial and institutional (ICI) sectors. Organizations 

must deal with a wide variety of materials, large volumes of 

waste, and behaviors of many customers, visitors, and/or 

students from within and outside of the province.  There is no 

one action that will best fit the needs of all ICI sector 

organizations.  However, a strategic solid waste resource 

management planning approach will help to define solid 

solutions. Integrated waste resource management planning 

enables organizations to create a comprehensive strategy that 

can remain flexible in light of changing economic, social, 

material (products and packaging) and environmental 

conditions.  In many cases, the most efficient and cost 

effective way to manage waste is to not have to deal with it at 

all; therefore waste diversion and waste minimization are 

often a primary focus for most integrated waste management 

plans. Specific goals and targets are defined in a plan. In 

many jurisdictions, the ICI sector must follow prescribed 

federal, provincial and municipal goals and targets as 

identified in acts, regulations, and by laws. 
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I. INTRODUCTION 

The main purpose of this project is to fabricate a machine 

which would crush four materials plastic bottles, cans, 

aluminum foil & disposals, which can be used for Nagpur 

smart city project in the long run as there is currently no 

other machine which can be used for un degradable 

materials which are one of the major threat to environment 

and cleanliness of this city. 

 
Fig. 1: 

The idea is to develop a simple eco-friendly machine 

which can be placed anywhere in the city, in the gardens, 

apartments, etc., which would encourage people to put waste 

in it which in turn will reduce  

Environmental pollution, and a big step towards 

cleaner and healthier Nagpur. 

Therefore, as a student of mechanical engineering of 

Nagpur University, this project interests and exposes me to 

the field of mechanisms and design engineering. To design 

the mechanical part of this crusher and to fabricate the 

mechanical part of the system is the step to learn mechanical 

engineering. 

AIM 

1) To modify the existing designs of crusher to 

accommodate more materials of various shapes and 

sizes. 

2) Reduce environmental pollution caused due to un-

degradable materials and thus help in smart city projects. 

Objective 

1) To develop a crusher for un-degradable materials,  

2) To fabricate crusher with low cost and less time 

consuming.    

II. LITERATURE REVIEW 

1) R. Rajesh et. al., ‘Design and Fabrication of Can 

Crusher’, International Journal of     Innovative Research 

in Science, Engineering and Technology, Vol. 5, Special 

Issue 8, May 2016, e-ISSN: 2319-8753, p-ISSN: 2347-

6710 pp 105-110. 

III. ABSTRACT 

The main aim to make mechanical related project is to recycle 

properly and to reduce scrap volume. Nowadays large storage 

space is required in hotels and canteens due to the use of cans. 

These research paper have design and structure analysis of 

can crusher. So many researchers have done research on 

design and analysis. But still there is scope. This project 

involves many process line design, fabrication, assembly 

procedure. 

IV. CONCLUSION 

This design procedure is done for fabrication of automatic can 

crusher. Which will increase durability and increase 

efficiency and helps to understand the design. We can design 

a can crusher to reduce space volume of cans and also to 

reduce human efforts. The automatic operation can be done 

using electric motor and actuators.  

2. Patrick Akata Nwofe et. al., ‘Management and 

Disposal of Municipal Solid Wastes in’, International Journal 

of Scientific Research in Environmental Sciences, 3(3), pp. 

0107-0118, 2015.  
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V. ABSTRACT 

Good waste management is the important part to 

environmental sustainability for the study. The methods used 

in Abakaliki Metropolis Ebonyi State, Nigeria for Municipal 

solid waste management and disposal methods is shown. The 

investigation includes composition and characteristic of 

waste and environmental issues and its management. 

Questionnaires were used to obtained primary data from 

some population in those areas having highest amount of 

solid waste in the government sanctioned waste dumping 

sides and open spaces on the major streets. From oral 

interviews and field observations environmental health issues 

arising from waste management were assessed.    

VI. CONCLUSION 

After the investigation done in management and disposal of 

solid waste in Metropolis. It is found that most of the solid 

waste are of the biodegradable and undegradable material. 

Further study made as to know that agency which uses to the 

evacuation of these waste don't do that on a regular basis. 

Also after observation of these present waste disposal 

situation. It is expected to increase due to urbanisation in the 

state increases unplanned settlements and lack of waste 

management in Abakaliki Metropolis. 

VII. FRAME 

We have selected the rectangular shape frame of material 

mild steel. The frame is selected because of its weight and L-

shape angle to reduce the vibrations in the machine. .The 

shaft is made according to IS-C-45 on Centre lathe machine 

in workshop and alignment of the shaft is supported between 

the Centre lathes during fabrication. 

Motor: 

We used high speed low torque 746 watts motor to rotate the 

cutter. We required cutting speed 55.264 m/min for that it is 

perfect to use this motor.  

Gear Box: 

We use 9:1 gear box for reduce the speed of motor and 

increase the torque. 

Design Consideration: 

 Maximum force required to calculate plastic bottles, tin 

cans, and disposal. 

 Considered element 

 
Fig. 2: 

Design Calculations: 

 Force required to crush the plastic bottle  

Force required to crush the tin Can  

So, we considering maximum of it. Torque, T = F × r × sin 

(Ɵ)  

Where, r is radius or length of the crank. 

F is required crushing force.  

T is torque required  

ω is angular velocity = 2πN/60  

Where, N is speed of the blades.  

Mechanical Component: 

 Cutter 

 Bucket 

 Motor 

 Gear box 

 Flexible bush pin coupling 

 Spur gear 

 Shaft 

 Bearing 

 Hopper 

 Bucket plate 

 Leaver 

VIII. CONCLUSION 

The above design procedure has been adopted for the 

fabrication of crusher machine (for non-degradable materials) 

which will make the product durable for the long time as well 

as make it efficient and also helps to understand the concept 

of design.  Thus with the help of this design we can fabricate 

a crusher machine to simply crush the materials into fine 

pieces as well as to reduce the human fatigue. Also the 

automatic operation can be possible using the mechanical 

power transmission operated by electric motor or electric 

actuator etc. This solely will reduce the crushing operation 

done before recycling of materials in industries and also to 

reduce the transportation cost by reducing its volume. 
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