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Abstract : The paper is about design of a Plastic Bottle Crusher which would help to crush the used Plastic bottles and would thereby help in waste 
management and disposal. This project aims to design a portable Plastic Bottle crusher that could be installed anywhere and would aid crush of used 
bottles. This project 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 bottles and will thus not strain the user or operator. After the completion of 
design process, it could be manufactured and transformed into a Recycle aid able machine. The crusher thus would help in recycling plastic waste. It 
would also help in reducing the volume of waste generated and  will thus help in effective waste management. The crushing of used water bottles will 
also ensure that the bottles are no used beyond the shelf life of its plastic. Therefore this project will prove to be a useful asset in many ways. 
 
Index Terms: Crusher, Bottle Crusher, Can Crusher, Crusher Design, Jaw Crusher 

———————————————————— 

 

1. Introduction  
A crusher is a machine designed to reduce large solid 
material objects into a smaller volume, or smaller pieces. 
Crushers may be used to reduce the size, or change the 
form, of materials so they can be more easily and efficiently 
used in the purpose intended to. Crushing is the process of 
transferring a force amplified by mechanical advantage 
through a material made of molecules that bond together 
more strongly, and resist deformation more, than those in 
the material being crushed do. Crushing devices hold 
material between two parallel or tangent solid surfaces, and 
apply sufficient force to bring the surfaces together to 
generate enough energy within the material being crushed 
so that its molecules separate from (fracturing), or change 
alignment in relation to (deformation), each other. The 
earliest crushers were hand-held stones, where the weight 
of the stone provided a boost to muscle power, used 
against a stone anvil. Querns and mortars are types of 
these crushing devices. 
 

2. Tentative Design of the New Mechanism 
The process initiated was a preliminary design wherein the 
basic mechanism and working of the project was decided. 
The ideas and innovations about the working of project 
were implemented in this stage. The following are the 
objectives of Design. 
 

3. Objectives of design 
The Portability and compactness of the machine were the 
major objectives of design, so that the machine thus 
designed could be stationed easily at any public place.  
Also the machine had to be simple in design and 
construction such that it could aid easy maintenance.      
The Bottle Crusher machine is a hand operated machine 
and thus it is important of it to have an optimum usage of 
effort. Accordingly the mechanism was designed. The 
conceptualized machine should also have the ability to 
crush bottles of different dimensions and hence the 
dimensions and other design aspects were chosen 
accordingly. 
 
 
 
 
 
 
 
 

4. Stages of design 
 

Stage 1: 
In this stage the design of base plate was done. The basic 
idea behind this project is to manufacture such a machine 
crusher that could be placed on recycle cans and crushing 
operation could be carried out easily. Also the crusher 
should be portable for transport replacement and 
maintenance. Keeping all the above objectives in view the 
base plate was designed like a cover or cap of a cylindrical 
container with a rectangular slot in middle to accommodate 
the mechanism. 
 

Stage 2: 
In this stage the crushing mechanism was designed. 
Experimentally it was found that the bottom and top 
portions of bottle are hard and thus it is difficult to crush the 
bottle along its axis. Crushing a bottle latterly would require 
greater force and produce more vibration. Also crushing the 
bottle latterly would not produce a optimally compressed 
waste i.e. the force required is more and the area the 
crushed product occupies is also greater than the axially 
compressed waste. Considering all these factors a 
reciprocating mechanism was incorporated to crush bottle 
along its axis. 
 

Stage 3: 
The Crushing operation that is the desired action is carried 
out in only one stroke of cycle. A flywheel is connected 
between the reciprocating ram and driving mechanism to 
store the energy in idle stroke and deliver it in the 
operational stroke of crushing. Thus the flywheel is 
incorporated in design. In this way the mechanism is made 
more efficient. Also the flywheel acts as an intermediate link 
to connect the driving mechanism and the ram. The end of 
the link connected to ram is attached to flywheel and thus 
motion is transmitted. 
 

Stage 4: 
In the further stage of design driving mechanism for the 
flywheel and reciprocating parts where designed. The 
design of driving mechanism should be such that maximum 
torque should be transmitted. However the speed can be 
compensated to increase the torque. The smaller gear that 
can be seen in figure is the input driver gear of mechanism. 
It is meshed with a bigger gear to reduce speed and 
increase torque provided by the mechanism. 
 

___________________________ 
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Stage 5: 
Further modification in design was done in this stage. The 
previous design had only one flywheel driving the crushing 
ram. This would cause a non-uniform application of force on 
the bottle which would lead to improper crushing. Therefore 
two flywheels where incorporated to aid uniform action of 
force and also balance the weight of complete system. 
 

Stage 6: 
In this stage the driving mechanism of the system was 
designed. The driving mechanism is placed between the 
two flywheels to make the system compact. A bevel gear is 
used to provide drive to the system. Subsequently the bevel 
gear transmits the power to a set of reduction gear 
assembly. 

 
Fig. Preliminary Design of Mechanism  
 

The larger gear shown with yellow in figure and flywheel are 
mounted on a common shaft and thus the mechanism is 
driven 
 

Stage 7: 
In the previous design, as shown in figure, the base was 
circular in cross section which led to larger utilization of 
ground space and increased material usage and ultimately 
led to higher material cost. Hence, rectangular base has 
been selected as it reduces the ground space required as 
well the cost of material. 
 

Stage 8: 
During the crushing stroke, the volume of the bottle 
decreases, which in turn, increases the pressure of the air 
inside the bottle and obstructs the crushing stroke. To avoid 
this puncturing operating is performed. Cutter is used to the 
cut the bottle during the crushing stroke which will aid in 
removal of air present inside the bottle. 
 

Stage 9: 
In the previous design, shown in figure 3.6, the guide bar 
was circular as shown in the figure. The bottle was quite 
unstable in the circular bar system during the crushing 
stroke as no proper support was being provided to the 
bottle. Hence, the selection of rectangular bar eliminated all 
the flaws of circular bar thus giving proper support and 
aiding the crushing mechanism. 

Final Design of mechanism: 

 

 
Fig.  Final Design 

 

5. CONCLUSION 
The study on operation and mechanism of various types of 
crushers was done in the process and subsequently a 
crusher mechanism was designed to crush plastic Bottles. 
The mechanism designed can be used as a portable 
crusher and can be installed on waste bins. The design of 
exit port is such that it gives mechanism the agility to crush 
bottles as well as Cans of various dimensions. The 
mechanism designed is simple and utilizes optimum effort 
to crush bottles and cans and thud reduces volume of 
waste and aids recycling. The fabrication and analysis of 
this mechanism is in process 
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