
STUDY AND APPLICATIONS OF A PNEUMATIC ACCELERATOR 
FOR VARIETY SPEED OF PUNCHING 

MOHAMMAD FIRDAUS BIN SHAMSUDIN 

A report submitted in partial fulfilment of the requirements 
for the award of the degree of

Bachelor of Mechanical Engineering with Manufacturing Engineering 

Faculty of Mechanical Engineering 
UNIVERSITI MALAYSIA PAHANG 

NOVEMBER 2008 

PERPUSTAKAAN 
UNIVERSITI MALAYSIA PAHANG 

No. ieroIohan No. Pangilan 

.O3828O
ss-Tankh 

O 7 JUL 2009



SUPERVISOR'S DECLARATION 

We hereby declare that we have checked this project and in our opinion this project is 

satisfactory in terms of scope and quality for the award of the degree of Bachelor of 

Mechanical Engineering with Manufacturing 

Signature 

Name of Supervisor: ROSDI BIN DAUD 

Position: LECTURER 

Date: U	 V 6) 9	 'MOHAMED REZAZALANI BIN MOI4A).4ES4WPjl 
LECTURER 
FACULTY OF MECHANICAL ENGINEERDIG 
UNIVERSITI MALAYSIA PAHANO 
LOCKED BAG 12 
26000 KUAIITAN, PAHANG 
TEL 09449223310134424268 

Signature	

DREZA ZALANI BIN MOHAD SUFFIAN 

FAX 05-549 2244 

Name of Panel: MbHAME 

Position: LECTURER 

Date:

11 



STUDENT'S DECLARATION 

I hereby declare that the work in this thesis is my own except for quotations and 

summaries which have been duly acknowledged. The thesis has not been accepted for 

any degree and is not concurently submitted for award of other degree. 

,Vf 4- 
Signature 

Name: Mohammad Firdaus Bin Shamsudin 

ID Number: ME05038 

Date: 4 November 2008

111 



To my Beloved Mother & Father

iv 



ACKNOWLEDGEMENTS 

In the name of ALLAH, the most gracious, the most merciful.. 

First of all, I am very grateful to Allah S.W.T, for giving me opportunity to 

fmish my Final Year Project. I want to express my greatest attitude and appreciation 

to the following person and organizations that have directly or indirectly given 

generous contributions towards the success of this project. 

I would like to thanks my project supervisors, Mr Rosdi Bin Daud for his 

consistent guidance and device throughout the project preparation and sharing his 

knowledge and experiences in finish this project. This project would not be able to be 

completed in time without his constant encouragement and guidance. 

Then, my special gratitude to my family for the unconditional faith during bad 

times always ignited a new spark of motivation. I also would like to thank all my 

friends that helps and gave valuable advices and tips when I encountered problems 

during the preparation of this project. Lastly, I also like to express my gratitude and 

thanks to university Malaysia Pahang (UMP) for having such a complete and 

resourceful library, mechanical lab and full skill of their staff.

VA 



TABLE OF CONTENTS 

SUPERVISOR'S DECLARATION 

STUDENT'S DECLARATION 

DEDICATION 

ACKNOWLEDGEMENTS 

ABSTRACT 

ABSTRAK 

TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF SYMBOLS 

CHAPTER 1 INTRODUCTION 

1.1 Introduction	 1 
1.2 Project Background	 2 
1.3 Problem Statement 	 2 
1.4 The Objectives of the Research	 3 
1.5 Project Scopes	 3 
1.7 Conclusion	 3

CHAPTER 2 LITERATURE REVIEW 

	

2.1	 Introduction	 4 

	

2.2	 Sheet Metal Forming Process	 4 

	

2.3	 Phase of Punching 	 5 

	

2.4	 Clearance	 6 

Viii 

Page 

11 

111 

lv 

V 

A 

vii 

VI" 

xi 

xli 

xiv 



ix 

2.5 Burnish zone 9 

2.6 Punch Force 11 

2.7 Shearing 11 

2.8 Dies and Press Tools 12 

2.9 Material (Aluminum) 13 

2.10 High Speed Forming 14 

2.11 Pneumatic Accelerator 15 

2.12 Theoretical Calculations of the Pneumatic Accelerator 18 

2.13 ALGOR Software 19 

CHAFFER 3 DURABILITY ASSESSMENT METHODS 

3.1 Introduction 21 

3.2 Flow Chart 22 

3.3 Information Gathering 

3.3.1	 Developing an electropneumatic control system 
3.3.2 Programmable logic controller (PLC) 23 

24 

3.4 Punching Machine Setup 25 

3.5 Test setup 28 

3.6 Material selected 28 

3.7 Methods 29 

3.8 Experiment procedure 30 

3.9 Observation 31 

3.10 3D Drawing using SOLID WORKS Software 32 

3.11 FEA analysis 32 

3.12 Conclusion 33

CHAPTER 4 RESULTS AND DISCUSSION 

	

4.1	 Introduction	 34 

	

4.2	 Calculations by experimental 

4.2.1 Velocity of piston	 35 
4.2.2 Capacity of cylinder 	 35 



x 

4.2.3 Clearance of punch hole	 36 

4.3	 Experimental Data 

4.3.1	 Table of experimental 36 

4.3.2	 Burr defected 37 

4.3.3	 Bend defected 37 

4.3,4	 The product produced 37

	

4.4	 Graph of Experimental 
4.4.1 Relationship between velocity of hammer and	 39

pressure inlet 

4.4.2 Relationship between punch force and pressure Inlet	 40 

	

4.5	 FE Analysis 
4.5.1 Relationship between Pressure inlet and nodal 

displacement magnitude	 40 

4.5.2 Relationship between Pressure inlet and Stress Von	 43
Mises 

CHAPTER 5 CONCLUSION AND RECOMMENDATIONS 

	

5.1	 Conclusions	 47 

	

5.2	 Recommendations for the Future Research 	 48 

REFERENCES	 49

APPENDICES 

	

A	 Gantt Chart for Final Year Project 1 & 2 	 51 

	

B	 Table 2.1 and Table 2.2 	 53 

	

C	 Soliwork Drawing 	 55 

	

D	 Table of Experimental Data	 56 



LIST OF TABLES 

Table No.
	 Page 

2.1	 illustrates the value of the shear clearance in percentages 
depending on the type and thickness 
of the material	 6 

2.2	 illustrates absolute values for the shear clearance 
depending on the type and thickness of the material 	 7 

3.1	 The properties of aluminum material 	 29 

3.2	 Technical specifications of punching machine	 29 

4.1	 Experimental data	 56 

4.2	 Value of nodal displacement due the pressure inlet analyzed by 	 40

FE analysis 

4.3	 Value of stress von mises due to pressure inlet	 43
analyzed by FE analysis

X1 



LIST OF FIGURES 

Figure No. Page 

2.1 Blanking and Punching 4 

2.2 Phases in the process of shearing 5 

2.3 (a) Effect of the clearance, c, between punch and die on 
the deformation zone in shearing(b) Microhardness

8 
(IIV) contour 

2.4 Schematic illustration of the shaving process 9 

2.5 Schematic illustration of shearing with a punch and die 10 

2.6 Punching Machine 16 

2.7 Influence of clearance when piercing a hole 19 

3.1 Methodology flowchart 22 

3.2 Procedure for development and implementation of an 23 
electropneumatic control system. 

3.3 Development of a PLC program 24 

3.4 Components in punching machine before assemble 26 

3.5 Tubing and one way controller 26 

3.6 Circuit Diagram of automatic punching 27 

3.7 Drawing of 1.7 mm thickness of aluminum plate 32 

4.1 Sample of product produced after punching process 38 

4.2 The different product quality using high speed and 38 
low speed punching 

4.3 Nodal displacement magnitude for 1.7 mm thickness 42 
given 1556 N of load

xli 



xli' 

	

4.4	 Nodal displacement magnitude for 1.0 mm thickness 	 42 
given 1556 N of load 

	

4.5	 Nodal displacement magnitude for 0.6 mm thickness 	 43 
given 1556N of load 

	

4.6	 Stress von mises effected on 0.6 mm thickess of 
aluminum when 1556N load is given 	 45 

	

4.7	 Stress von mises effected on 0.6 mm thickess of 
aluminum when 1298 N load is given 	 45 

	

4.8	 Stress von mises effected on 06 mm thickess of 
aluminum when 1038 N load is given 	 46



LIST OF SYMBOLS 

T Thickness of material (mm) 

k A coefficient that depends on the type of die 

k 0.01. For a die of metal ceramic 

TM shear strength of material 

UTS Ultimate Tensile Strength 

F Maximum punch force 

T Sheet thickness 

L Total length sheared 

A t area of clearance between hammer cover and piston head Fmax 

maximum press force 

Wk work done in compressing the air in the piston chamber 

g Gravitational acceleration 

C Metal thickness 

cutting perimeter 

Ultimate shear stress of metal 

(d) percentage penetration 

C Clearance 

Pm Pressure inlet

xiv 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15

