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as 720 ,000  bath  extra  pro fit fo r the co m p an y  in the firs t ye a r th rough  be tte r u tilisation. 

The des ign  w ill on ly  c o s t 84 ,000  bah t to im p lem ent and w ill be pa id  o ff in on ly one and  a 

ha lf m onths. The q ua lity  o f the p ro d u c t w ill a lso be im p roved  th rough  be tte r m orale o f 

ope ra to rs  from  th e ir p ro d u c t ow nersh ip . The m ateria l flow  paths w ill a lso be s im p lified  

and sho rtened  to c rea te  a m ore o rgan ised  w ork ing  a tm osphere .

KEY WORD: LAYOUT DESIGN/ GROUP TECHNOLOGY / CELL MANUFACTURING /

PLANT IMPROVEMENT

R egional C en tre  fo r M anufactu ring  System  Engineering

Field o f s tu dy ...E n g in ee rin g  M anagem en t... S tuden t's  s igna tu re

A ca d e m ic  ye a r . . .2 0 0 7 .......  A d v iso r ’s s ignature



Vi

ACKNOWLEDGEMENTS

The author would like to express his deepest gratitude to Assistance Professor 
Dr. Manop Reodecha, this thesis advisor, for his invaluable guidance over the course 
of this thesis.

Many thanks to the thesis committees, Professor Dr. Sirichan Thongprasert 
and Assistance Professor Dr. Paveena Chaovalitwongse for their comments and 
suggestions that help shaped this project.

Finally, my parents, I couldn’t have done it without the push and the support 
from them. Thanks guys! You are the best!



CONTENTS

Page
Abstract (Thai).......................................................................................................................................... iv
Abstract (English)...................................................................................................................................... V
Acknowledgement.....................................................................................................................................vi
Contents.................................................................................................................................................... vii
List of Figures............................................................................................................................................X
List of Tables............................................................................................................................................. xi
CHAPTER I INTRODUCTION...............................................................................................................1

1.1 Introduction............................................................................................................................... 1
1.2 Company Background...............................................................................................................1
1.3 Background of Situation........................................................................................................ 3
1.4 Statement of Problem............................................................................................................. 6
l.s  Objective of the Research..................................................................................................... 7
1.6 Scope of Project.........................................................................................................................7
1.7 Expected Benefits......................................................................................................................8
1.8 Solution Approach.....................................................................................................................9

1.8.1 Main Theory.......................................................................................................................... 9
1.8.2 Specific Techniques...............................................................................................................9
1.8.3 Ground Works..................................................................................................................... 10
1.8.4 Evaluate the Design.............................................................................................................11

1.9 Research Procedures..............................................................................................................12
CHAPTER H THEORETICAL CONSIDERATION AND LITERATURE REVIEWS............... 13

2.1 Theoretical Consideration..................................................................................................13
2.1.1 Plant-Layout Definition......................................................................................................13
2.1.2 Different Types of Plant-Layout........................................................................................ 14
2.1.3 Group Technology...............................................................................................................17
2.1.4 Process Flowchart...............................................................................................................18
2.1.5 Production Flow Analysis (PFA).......................................................................................20
2.1.6 Travelling Chart..................................................................................................................21

2.2 Literature Reviews................................................................................................................ 22
CHAPTER HI DESIGN CONCEPT..................................................................................................... 26

3.1 Cell Manufacturing Rationale..........................................................................................26
3.2 Cell Formation Concept....................................................................................................... 27

3.2.1 Product Analysis...............................................................................................................27



3.2.2 Machine Technical Capability Decision............................................................................29
3.2.3 Capacity Decision................................................................................................................30
3.2.4 Overall Layout..................................................................................................................... 31

CHAPTER IV DATA COLLECTION AND ANALYSIS............................................................................ 32

4.1 C h apter  O v e r v ie w ....................................................................................................................................... 32
4.2 Da ta  C o llec tio n  and  An a l y sis .............................................................................................................33

4.2.1 Current Layout Information.............................................................................................. 33
4.2.2 Manufacturing Data Collection......................................................................................... 36

4.2.2.1 Which Products are we going to collect the Data From?...................................................... 36
4.2.2.2 Data collection................................................................................................................................. 38

4.2.3 Analysis o f the Collected Data..........................................................................................40
4.2.3.1 Process Flowchart Analysis.......................................................................................................... 40
4.23.2 String Diagram Analysis................................................................................................................44

4.2.4 Cells Formation...................................................................................................................46
4.2.4.1 Product Grouping Using PFA......................................................................................................47
4.2.4.2 Available Machine Time................................................................................................................49
4.2.43 Capacity Check............................................................................................................................... 52
4.2.4.4 Transfer Frequency Analysis....................................................................................................... 53

4.2.5 Summary of Problems with the Current Layout.............................................................54
4.2.5.1 High Machine Setup Time.............................................................................................................55
4.2.5.2 Raw Material storage Position is not Effective.......................................................................56
4.2.53 Office Position is Not Effective.....................................................................................................56
4.2.5.4 Functional Layout is Causing the Product to Travel All the Way Across the Shop Floor
..................................... ............. ...................................................................................................................... 57
4.2.5.5 Current Travelling Distance of the Original Design.............................................................. 57

CHAPTER V DESIGN PROCESS AND EVALUATION............................................................................ 59

5.1 D esig n  Pro c e ss  O v e r v ie w ....................................................................................................................... 59
5.2 Desig n  C o n c e pt s ............................................................................................................................................60

5.2.1 Design #1 -Cell Manufacturing Base Plan.......................................................................60
5.2.2 Design #2 -  Improved Machine Arrangement to Improve the Material Flow Path....62

5.3 D esig n  Ev a l u a t io n ....................................................................................................................................... 65
5.3.1 Setup Time Reduction.........................................................................................................66
5.3.2 Production Capacity Maximisation...................................................................................69
5.3.3 Extra Profit Gain from the Extra Capacity Generated...................................................70
5.3.4 Improved Product Quality through Product Ownership.................................................. 71
5.3.5 Elimination o f Complicated Machine Allocation and Scheduling................................71
5.3.6 Office have been moved closer to manufacturing area making its easier for the
manager to control the shop........................................................................................................72
5.3.7 Flow Path Simplification.....................................................................................................72
5.3.8 Travelling Time and Distance Reduction..........................................................................78

vii



5.3.9 Implementation Cost........................................................................................................80
CHAPTER VI CONCLUSION AND RECOMMENDATION.......................................................... 82

6.1 C o n c l u sio n .......................................................................................................................................................82
6.2 R e c o m m e n d a t io n ..........................................................................................................................................88

REFERENCES......................................................................................................................................... 89

APPENDIX A........................................................................................................................................... 91

APPENDIX B ..........................................................................................................................................120

BIBLIOGRAPHY.................................................................................................................................. 125

ix



X

LIST OF FIGURES

Page
Figure 1.1. Current layout of the factory...................................................................................... 4
Figure 1.2. The orthopaedic equipment production facilities......................................................4
Figure 1.3. Benefits OF Group Technology (DeVries, Harvey and Tipnis, 1976)........................9
Figure 2 .1 - EXAMPLE OF A PROCESS LAYOUT, (Russell and Taylor III, 2003)...............................  15
Figure 2.2 -  EXAMPLE OF A PRODUCT LAYOUT, (Russell and Taylor III, 2003)..............................  16
Figure 2.3 -  Example of a FIXED-POSITION LAYOUT, (Russell and Taylor III, 2003)...................  17
Figure 2 .4 - AN EXAMPLE OF A PFA (Russell and Taylor III, 2003)...............................................  20
Figure 2.5 -  Rearranged PFA showing cells of parts. (Russell and Taylor III, 2003).......... 20
Figure 4.1 -  Layout keys......................................................................................................................34
Figure 4.2 -  Layout of the factory showing the functional layout........................................ 35
Figure 4.3 -  String diagram for compression screw ..................................................................... 44
Figure 4.4 -  String diagram for y  plates ........................................................................................45
Figure 4.5 -  String diagram for compression pliers...................................................................... 45
Figure 5.1 -  NEW LAYOUT DESIGN BASED ON cell formation concept............................................. 61
Figure 5.2 -  NEW LAYOUT DESIGN BASED ON HYBRID CELL formation concept................................ 63
Figure 5.3 -  Compression screw STRING DIAGRAM FOR THE ORIGINAL DESIGN..................................73
Figure 5.4 - Compression screw STRING DIAGRAM FOR DESIGN # 1 ..................................................... 74
Figure 5.5 - Compression screw STRING DIAGRAM FOR DESIGN # 2 ..................................................... 74
Figure 5 .6 - Bone PLATE 8H STRING DIAGRAM FOR THE ORIGINAL DESIGN........................................... 75
Figure 5.7 -  Bone plate 8H STRING DIAGRAM FOR DESIGN # 1 ..............................................................75
Figure 5.8 -  Bone plate 8H string DIAGRAM FOR DESIGN # 2 ..............................................................76
Figure 5.9- C ompression pliers string DIAGRAM FOR THE ORIGINAL DESIGN...................................76
Figure 5.10- C ompression PLIERS STRING DIAGRAM FOR DESIGN # 2 ................................................... 77
Figure 6.1 -O n the LEFT IS THE ORIGINAL DESIGN’S FLOW PATH AND ON THE RIGHT IS DESIGN #2’ร... 86



LIST OF TABLES

Page
Table 2 .1 - Symbols used in process flowcharts.......................................................................... 19
Table 2.2- A  BLANK PROCESS FLOWCHART...........................................................................................19
Table 2.3 -  Example of a travelling CHART..................................................................................... 21
Table 4.1 -  Reasons of why THESE PRODUCTS WERE SELECTED......................................................... 37
Table 4.2 -  The proposed VOLUME THAT WILL BE BE BASED ON THE 2006 PRODUCTION VOLUME 39
Table 4.3-PROCESS FLOWCHART FOR COMPRESSION SCREW-BATCH OF 100.....................................41
Table 4.4 -  Process FLOWCHART FOR Y PLATES - BATCH OF 65..........................................................42
Table 4.5 -  Process FLOWCHART FOR COMPRESSION PLIERS -  BATCH OF 10.......................................43
Table 4.6 -  Raw data TABLE FOR THE MACHINE SELECTION MATRIX...................................................47
Table 4.7 -  Rearranged process flow analysis table to FORM MANUFACTURING CELLS...........48
Table 4.8 -  Table SHOWING TOTAL AND ACTUAL AVAILABLE MACHINE TIME..................................... 50
Table 4.9 -  Machine CAPACITY CHECK.................................................................................................. 52
Table 4.10- T ravelling CHART SHOWING THE TRANSFER FREQUENCY BETWEEN THE MACHINES .... 53 
Table 4.11 -  Table SUMMARISING THE SETUP TIME OF EACH MACHINE AND PRODUCT DURING 2006 .. 55 
Table 4.12-C urrent TRAVELLING DISTANCE/TIME OF EACH PART TO COMPLETE ALL THE PROCESS . 58 
Table 5 .1 - NEW MACHINE CONVERSION TIME TO PRODUCE ANOTHER PRODUCT IN THE SAME FAMILY 67
Table 5.2- T he TOTAL SETUP TIME THAT CAN BE REDUCED .................................................................68
Table 5.3 -  Extra CAPACITY CREATED FROM THE SETUP TIME SAVINGS...............................................69
Table 5.4 -  Table SHOWING THE EXTRA PROFIT FROM THE EXTRA capacity generated................. 70
Table 5.5 -  TRAVELLING DISTANCE /time COMPARISON OF THE ORIGINAL AND TWO NEW DESIGNS.....78
Table 5.6- T otal TRAVELLING DISTANCE SAVED BY THE TWO DESIGNS............................................. 80
Table 5.7 -  Cost SUMMARY TABLE FOR THE TWO DESIGNS....................................................................81
Table 6.1 -  Machine setup time SAVED THROUGH CELL FORMATION.................................................85
Table 6.2 -  Table SHOWING THE POTENTIAL EXTRA PROFIT FROM THE EXTRA CAPACITY GENERATED 85

xi


	Cover (Thai)


	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



