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ABSTRACT 

Conventional mould designing involves trial and error, which is expensive, time 

consuming and results in inferior product quality. Hence, systematisation of mould and 

moulding design, on the basis of mould designer's knowledge and stored databases 

(material, machine, machining process, etc.) is very important. 

CAD systems developed for the mould design systematisation should be modular 

in nature. In order to reap the benefits, a mould maker need not computerise the entire 

mould making process, at one instant. Modular CAD systems can be easily justified 

based on the cost by the productivity increase. 

Available software for mould design are based on Finite Element Methods(FEM) 

which require expensive work-stations and special training. Hence it is desirable to 

develop a cost-effective PC-based system which can assist the mould designer. 

In this context, the present thesis investigates several aspects involved in 

CAD/CAM of injection moulding as follows. 

1. Development of theoretical models to predict the temperature distribution inside 

the cavity and the mould. 

A mould should be an outstandingly-designed heat exchanger, if it is to 

produce top quality parts and simultaneously operate economically. Hence a 

theoretical model has been developed for thermal analysis, to determine 

accurately the temperature distribution inside the cavity, which can go a long way 

in solving the problem. 

2. Development of a model to study the thermal residual stresses inside the moulded 

component. 



Thermal stresses in the moulded component play an important role in the 

reduction of scrap. Moulded components when put to use, may break due to 

concentration of stresses at some points. In other cases, components may get 

distorted due to residual thermal stresses while moulding. A model for the 

thermal residual stresses has been developed with an objective of establishing a 

relationship between the thermal stresses and the cooling rate of the components. 

3. CAD/CAM of injection moulds for gears 

A CAD/CAM system which can help in the design and the manufacturing 

process can be very useful. In the plastic component industries thumb rules are 

used for the mould design. If these thumb rules are combined with the CAD 

analysis, mould design can be perfected. To achieve this it is necessary to 

categories the plastic component and then deal with each category separately. 

Gears form one such category and a CAD/CAM system with a knowledge base 

has been developed for the same. This system helps the designer in the step by 

step development of the mould. 

4. Development of an expert system for plastic product design analysis from 

injection moulding point of view. 

Before starting the mould design, it is advisable to check the product 

design as cost of the mould can be decreased, if the product design can be made 

simple without impairing the utility. Keeping this in view, an expert system has 

been developed to carry out the product design analysis and suggest the remedies 

for the mould fault. 
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