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Abstract— Injection moulding process is use for the 

production of casing of bags. There are two ejector are 

available for removing moulded part. But it require more 

ejection force and more cycle time. This lagre force effect 

on the workers efficiency and increased production time. 

This project includes designing a unique ejector system 

which is simple and affordable to assemble with minimum 

maintenance. As mechanical engineer our main objective is 

to optimize the production time, thus making impetus in the 

production. Our project mainly targets in reducing the 

production time. The project of automated ejection system 

helps to tackle the total production time occurring in the 

industries. This project of automated ejection system helps 

to reduce the idle time and also acts as a safety device. 
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I. INTRODUCTION 

Injection moulds for technical applications are usually quite 

complex pieces of equipment to which high dimensional 

accuracy is associated. Furthermore the design process of 

these moulds and their manufacture must be made more 

efficiently and quickly, without compromising the product 

quality. To guarantee the quality of technical parts made by 

injection moulding a precise characterisation and monitoring 

of the injection process is required. In the design of such 

moulds, the accurate prediction of the ejection force may 

contribute for a more precise and economically efficient 

decision of the ejection system. In fact, if the designer 

knows the force likely to be required during the moulding 

ejection, he will be able to make a proper decision for a less 

complex and cheaper ejection system: mechanical, 

pneumatic, or hydraulic. The capability of predicting the 

ejection force may also help to optimising the mould design 

and to guaranteeing the structural integrity of the mouldings. 

II. PROBLEM STATEMENT 

Due to having two ejector for removing part there are some 

problem regarding the mould are as follows: 

 Improper ejection system 

 Excessive cooling time 

 Improper flow balancing 

 Air trapping problem 

 Flow line. 

III. OBJECTIVES 

 To analyze rejection percentage due to poor ejection 

system. 

 To improve product quality by providing effective 

ejection system. 

 To study ejection system in mould manufacturing. 

 To analyze function of ejection system and subsequent 

effect. 

IV. LITERATURE REVIEW 

A. AG Smith, LC Wrobel (2014) 

In this paper the realistic numerical model of cooling phase 

of injection moulding process is done. In this the processes 

which are require such as appropriate mesh, boundary & 

initial conditions are justified and discussed. The validity of 

final model is done using the earlier study and experiments. 

This model is usefull for the optimizing the the cooling 

phase of injection moulding processes. 

B. Aditya Shirish Joshi (2014) 

In plastic industry the injection moulding is widely used. 

Thermoplastics and thermosetting plastics material used to 

produce parts. For the injection moulding process cooling is 

most important part. Proper and uniform cooling method 

should be implemented so as to optimize the injection 

moulding process. 

C. PR Hornsby (2003) 

In this paper the pulse cooling method in injection moulding 

is implemented. In this pulse cooling method the coolant not 

flow continuosly as conventional but flow through channel 

throughout the entire process. It is seen from the experiment 

that using pulse cooling, with reduced temperature coolant, 

may reduced cycle time & overall energy consumption for 

injection moulding process when compared to continuous 

cooling process. 

V. STEPS TO CALCULATE EJECTION SYSTEM 

Step I: selection of material 

P20:  plastic  mould  steel     

P20 is generally used for relatively low temperature 

application such as die casting dies & injection moulds. This 

alloy is called as the mould steel. Alloying element for 

Hardness & Toughness. 

Step II: Calculation of Dimension 
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Step III: Selection of Factor of Safety 

Since the ejector are subjected to cyclic loading therefore to 

account this effect the FOS of 2.5 is assumed in this design. 

Step IV: Allowable Tensile Stress 

[σyt ] = 
σut

F.O.S
 

Where, 

σyt= Yield tensile stress. 

σut= Ultimate Tensile Stress. 

Step V: Calculation of Ejection Force 

The following formula may be used for calculating the 

ejection force 

Fp= 
EAαµ∆t
d

2t
 − 

d

4t
m

 

Where, 

Fp = The ejection resistance force (N) 

E=Young’s modulus of the polymer (N/cm2) 

A = total surface area of moulding in contact with cavity or 

core, in line of draw (cm2) 

µ = coefficient of friction, polymer on steel 

m = Poisson’s ratio 

d = the diameter of a circle whose circumference is equal to 

the total projected perimeter of the moulding (cm) 

∝= the coefficient of linear expansion of the polymer 

(cm/°C) 

Δt= (polymer softening temperature) (mould tool 

temperature) (°C) 

t = average wall thickness of part (cm) 

VI. CONCLUSION 

As seen from above the injection moulding is time 

consuming process and thus to reduce the cycle time there 

are some changes are made in ejection system so as to 

reduce the cycle time leading to increased productivity. 
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