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ABSTRACT

STUDY ON EFFECT OF A PROCESSING CONDITIONS ON SHRINKAGE IN

INJECTIONMOULDING.

BalaSingam Suresh, B.A.J.K. Premachandra

Department of Chemistry,

University of Sri Jayewardenepura,

Gangoduwilla, Nugegoda.

Sri Lanka.

Nowadays commodities of thermoplastics are often produced to tight dimensional

standards to facilitate assembly with other components used in electrical, electronic and

mechanical applications such as sockets and adapters. In Sri Lanka variety and quantity

of plastic parts are produced and used for several applications.

A systematic study on the effect of processing conditions on mould shrinkage was

undertaken for some semi crystalline and crystalline plastic materials such as Poly

Properlene (PP), Polyamide (Nylon 6 or PA6), PolyOxymethalene (POM), Poly Butalene

terepthalate (PBT) and PBT with Glass fibre 20% (PBT GF20).

According to this study, it was found that holding pressure and holding time were the

most effective parameters. The effect of the melt temperature and mould temperature

exhibits less important. Injection pressure shows linear effect on shrinkage and cooling

time and Injection speed has small effect on part shrinkage.
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GlassFiber filled PBT resin shows anisotropic behaviour. In-flow shrinkage is very less

and cross-flow shrinkage is very much closer to that of unfilled material. Only the

orientationof fiber reduces the shrinkage.

III



TABLE OF CONTENTS

Page

Acknowledgement I

Abstract 11

Abbreviations IV

List of Contents V

List of Tables IX

List of Figures X

LIST OF CONTENTS

CHAPTER 1

1.1 Introduction

1.1.0 General Introduction

1.1.1 The Operation Sequence

1.1.2 Process parameter control during processing

1.1.2.1 Machine performance

1.1.2.2 Process parameter settings

1.2 Injection moulding Machine components and their role in the process 9

1.2.1 The Machine

1.2.1.1 Feeding unit

9

9

V



1.2.1.3 Clamping unit

1.2.1.4 Hydraulic and temperature control system.

1.2.2 Moulds for Injection Moulding and their function

1.2.2.1 The sprue and runner system

1.2.2.2 The cold slug well

1.2.2.3 Type of gates and gate location

1.2.2.4 The vents

1.2.2.5 The heat exchange system

1.2.2.6 The ejection system

1.2.3 Thermoplastic raw materials for injection moulding

1.2.3.1 General features

1.2.3.2 Material specification sheet

12

15

17

18

19

19

20

20

20

20

20

22

1.3 Shrinkage

1.2.4 Introduction

1.2.5 Pressure Volume Temperature behaviour of polymers

1.2.6 Anisotropic shrinkage

24

24

25

25

1.4 Crystallinity 31

1.5 Mechanical and Physical properties 34

1.6 The scope of the study 36

VI



CHAPTER 2

2.0 Method

2.1 Preparation of Injection moulding sample and determination of

shrinkage 39

2.1.1 Material data 39

2.1.2 Injection moulding machine and mould geometry 39

2.1.3 Moulding conditions 40

2.1.4 Shrinkage measurement 41

42

43

43

49

55

61

64

67

68

2.2 Determination of density

CHAPTER 3

3.1 Result

3.1.1 Shrinkage value (%) for POM

3.1.2 Shrinkage value (%) for PA6

3.1.3 Shrinkage value (%) for PP

3.1.4 Shrinkage value (%) for PBT

3.1.5 Shrinkage value (%) for PBT GF20

3.1.6 Specific gravity measurement ofPP

3.1.7 Specific gravity measurement ofPOM

3.2 Discussion

3.3 Conclusion

VII

69

72



REFERENCE 73

APPENDICES 75

Appendix 1: Initial machine setting details for material POM. 75

Appendix 2: Detail ofInjection Moulding Machine from machine catalogue. 79

Appendix 3: Processing parameter settings in Injection Mould Machine. 83

VIII


