


ΤΟ ΜΥ FAMILY 

ΑΝΟ FRIENDS 



DESIGN OF ΑΝ INJECTlON ΜΟLΟ 

FOR Α PLASTlC INDUSTRY 

Project Report Submitted by 

KARAOLIDES THEOHARRIS 

ίη part of satisfaction of the award 

of Dipfoma of Technician Engineer 

ίη MechanicaJ Engineering of the 

Higher Technical Institute, Cyprus. 

Project Superνisor: Mr. D. Roushas 

Lecturer 

ίη Mech. Eng., Η.Τ.1. 

Type of project: lηdίνίdual 

June 1997 

~.:ι;:~ ...... -_ ........ , '''__ __ "t ._'~'C'-r-..-

C1tl λ.ί:ο.ΧΟ ' r ΝΟ 

------ -·-•. 1 

.. ~ ZILti_! 

ι 

Ι 
Ι 



HIGHER TECHNICAL INSTITUTE 
NICOSIA - CYPRUS 
HECHANICAL ENGINEERING DEPARTHENT 
DipIorna Project 1996/97 

Project Nurnber: Η/780 
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Objectives: 

1 . Το design an injection mould for a given cornponent. 

2. Το present detail manufacturing drawings. 

3. Το work out design caIculations. 

4. Το draw an assembIy of the tooling system. 

5. Describe the sequence of operations for the construction 
ο! all parts. 

6. Το present seIection procedures and detailed specifica
tions for all chosen components. 

7. Το specify rnaterial specification and give mechanical 
properties and heat treatment requirements. 

8. Το carry out an economic appraisal. 

9. Το construct the mould. 

Terms and Conditions: 

1. The component to be manufactured is available. 

2. Α Iight, compact, and foolproof construction is required. 

3. ΑΙΙ dimensions and tolerances must be according to 
standards. 

Student Theocharis Karaolides (3ΗΕΙ) 

Supervisor Damianos Roushas 



ι l 

11 

11 

11 

11 

11 

111 

111 

1] 

11' 

Ι] 

11 

11 

l ί 

11 

Ι:Ι 

11 

11. 

11 

11 

ιη 

Acknowledgements 

Abstract 

CONTENTS 

Chapter 1: PLASTlCS TECHNOLOGY 

1.1 General Concepts 
Thermoplastics, thermosets, Rigid, Semi-rigid, nοπ-ήgίd plastics 

1.2 Polymers for plastics 
1.3 Properties of Plastics 
1.4 Types of plastics 
1.5 Characteristic Values for Plastics 
1.6 Auxiliaries and Aditives for Plastics 

Chapter 2: PLASTlCS PROCESSING 

2.1 Injection Molding 
2.1.1 Introduction 
2.1.2 Designing plastics parts 
2.1.3 Shrinkage and tolerances 
2.2 Injection molding machines 

injection unit, locking unit 
2.2.1 Elements of the injection unit 
2.2.2 Elements of the locking unit 

Chapter 3: GENERAL ΟΝ INGECTlON MOLDS 

3.1 Materials for injection molds 
3.1.1 Steels 
3.2 Mold making techniques 
3.2.1 Machining 
3.2.2 Electric-discharge machining (ΕDΜ) 
3.3 The injection mold 
3.3.1 The molding cycle 
3.3.2 Terminology 
3.3.3 Classification of molds 
3.3.4 Functions of the injection mold 
3.3.5 Criteria for clasification of molds 
3.4 Cavity layouts 
3.5 Runner systems 
3.5.1 General 
3.5.2 The sprue bushing 
3.5.3 The runner 

PAGE 

1 

1 

4 
5 
8 
9 
9 

10 

10 
10 
10 
12 
12 

13 
14 

15 

15 
16 
21 
22 
24 
27 
27 
29 
30 
30 
33 
36 
37 
37 
38 
41 



3.5.4 Design of runners 
3.5.5 Dimensions of runners 
3.5.6 The gate 
3.6 Venting ΟΓ molds 
3.7 The heat-exchange system 
3.7.1 Heat-exchange systems for cores and parts with 

circular cross section 
3.7.2 Cooling systems for flat parts 
3.8 Ejection of moldings 
3.9 Alignment of molds 
3.9.1 External alignment 
3.9.2 Internal alignment 

Chapter 4: DESIGN OF ΑΝ INJECTlON MOLD 
FOR ΑΝ IRRIGA Τ1ΟΝ INDUSTRY 

Introduction 
4.1 Molding (Dimensions, material, description) 
4.2 Position of molding relative to the parting line 
4.3 Shape of cavity insert 
4.4 Shape of mold core 
4.5 Number of cavities 
4.6 Cavity layout 
4.7 Selection of runner system 
4.8 Lengths and cross sections of runners 
4.9 Type and cross section of gates 
4.1 Ο Sprue bushing 
4.11 Selection of cooling system 
4.12 Dimensions of stationary mold plate 
4.13 Dimensions of stationary clamping plate 
4.14 Assembly of components 
4.15 Selection of ejector system 
4.16 Leader pins 
4.17 Leader bushings 
4.18 Dimensions of movable mold plate 
4.19 Dimensions of base plate, bolt hole pattern 
4.20 Movable mold plate dimensions, bolt hole pattern 
4.21 Mounting of champing plate. 

Chapter 5: PRODUCTlON OF ΤΗΕ GRIP RING 
INJECTlON MOLD ( sequence of operations) 

43 
45 
46 
49 
52 
53 

55 
58 
62 
62 
63 

65 

65 
69 
70 
72 
72 
73 
73 
75 
75 
76 
77 
78 
79 
79 
79 
80 
80 
81 
81 
82 
82 
83 

84 

5.1 Selection of Material 84 
5.2 Sequence of operations 84 
5.2.1 Shaping all plates (Roughing operation) 84 
5.2.2 Grinding operation 84 
5.2.3 Chamfering 86 
5.2.4 Milling operations 86 



5.2.5 Machining operations οη the lathe 89 
5.2.5.1 Cavity retainer plate and stripper plate 90 
5.2.5.2 Cores manufacture 90 
5.2.5.3 Ejector bolt and pins of stripper plate 90 
5.2.5.4 Sprue ejectors 90 
5.2.5.5 Channel of cavity retainer plate 91 
5.2.5.6 Rectangular insert of the cavity retainer plate 91 
5.2.6 Manufacture of the electric-discharge machining 91 

(ΕΟΜ) electrodes 
5.2.7 Drilling of cooling channels 92 
5.2.8 Machining of runner and gates 92 

Chapter 6: MECHANICAL DESIGN OF INJECTlON MOLD 93 

6.1 Introduction to mold deformation 93 
6.2 Calculation of cavity expansion 93 
6.3 Calculation of cavity deformation 94 
6.4 Calculation of core compression 95 
6.5 Conclusions 96 

Chapter 7: PROCEDURE FOR ESΤΙMATlNG MOLD COSΤ 97 

7.1 Introduction 97 
7.2 Cost group Ι: Cavity 98 
7.2.1 Computation of working hours for cavities 99 
7.3 Cost group 11: Mold bases 101 
7.4 Cost group 111: Basic functional components 102 
7.4.1 Sprue and runner system 102 
7.3.2 Heat exchange system 103 

CONCLUSIONS 105 
REFERENCES 106 
APPENDICES 



ACKNOWLEDGMENΤS 

Ι would like to express my most sincere thanks to my project superνisor, 

Mr. D. Roushas for his help advice and cooperation that he showed, for 

the attainment of this project. 

Special thanks to Elysee irrigation company for the training offered to me, 

during the time Ι worked their for the construction of the mold. 

Ι would like also to thank my father for his help at the construction of the 

mold and his enthusiasm that he showed for this project. 

Ι would like also to thank my mother who had been supporting and 

encouraging me, with her οννπ way, aII this time. 

Last, but not the least, Ι would like to thank my ancle Mr. Kyriacos 

Karaolides, who had arranged the typing and copying of this project. 

Thank you all, 

Theoharris Karaolides 



ABSTRACT 

This project deals with the design of a specific injection mold for 

producing a specific component. 

Some knowledge about plastics and their processing is necessary for 

better understanding of inTection molding which is one plastic processing 

method, so chapter 1 and chapter 2 deal with the above topics. 

Chapter 3 deals with injection molds ίπ general and covers all practical 

aspects involved like material selection, fabricating cavities and cores, 

runner systems, cooling, demolding, venting and alignment of injection 

molds. 

Chapter 4 proceeds with the design procedure of a specific injection mold 

for an irrigation industry. 

Chapter 5 describe the manufacturing process for the production of the 

mold. 

The design continues with the mechanical design of the mold, and also 

with a procedure for estimating mold cost. Those topics are included οπ 

chapter 6 and chapter 7. 

The design also includes detailed manufacturing drawings of all parts of 

the mold, a~d also assembly drawings. 


