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The first objective of the thesis is to develop classification and coding system for
machine spare part. The second objective is to establish computer program used to
provide convenience to user in classification and coding process and product data
management.

At present, processing time is one of important factors that most manufacturers
concern. In machine spare part manufacturing where competition continuously increases,
manufacturing time and quality becomes competitive edge for all firm. Manufacturers are
now trying to reduce every operation time before a product is launched in order to attract
customers. To decrease operation time, production plan is normally used to uncover
unnecessary processing time. To establish production plan, one of the most important
things is product standard time which can be determined from using past production data.
However, since company does not have competent data management, most data are
missing or damaged. Therefore the thesis will pay attention to develop efficient product
data management. To develop the system, classification and coding can be used to
Increase more effectiveness since products having similar attributes are classified and
coded, which helps users acquire the target data easily and quickly.

To establish the system, the thesis congregates the concepts of Group technology,
Cataloguing, and Classification, while concepts of Product Data Management are used to
build up the computer program. The program will join classification and coding system
and database management system together by using concept of SQL server, which is
large and popular system presently.

Q. D b—

Department__The Regional Centre for Manufacturing Systems Engineering Student’s signature .77, 0L <2

.......................................................................... 5'/ ne C_, - /Z

.......................................................................



Vi

ACKNOWLEDGEMENTS

The researcher owes much to many people over the past years who have encouraged the
researcher to complete this thesis, and the researcher would like to express deepest
appreciation to all of them,

Above of all, the researcher would like to thank Professor Dr. Sirichan Thongprasert; the
researcher’s academic advisor, whose expertise, constructive comments, patience,
encouragement, and friendliness throughout the period of this  dy have been of
immeasurable value. Sincere appreciation is extended to Associate Professor Dr. Manit
Thongprasert and Assistant Professor Dr. Manop, for offering valuable suggestions and
serving as the researcher’s thesis examination committee members.

Grateful acknowledgements are extended to the management participants of the case
company, who spent their precious time participating in the interviews and answering
questions. Especially to the director of the case company for his allowance and gave
facilities to the research to have a chance to collection data from all departments.

A special acknowledgement is presented to Mr. Kitti Washirasuttanun, for helpful
suggestions, beneficial ideas, friendliness, of computer program development. Without
him, my program would not be completed. An indispensable appreciation must be noted
especially to Miss Ampika Bansiddhi, for the continuing support and every nice thing for

my dy.

My acknowledgement would not be completed without recording my highest gratitude to
my beloved parents and elder brother for their great love, constant understanding,
continuing encouragement, and being every good thing in my life, without them the
completion of this thesis would be impossible.



CONTENTS

ABSTRACT (THA ) sttt [ ng
ABSTRACT (ENGLISH ) woismssmssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss v
ACKNOWLEDGEMENTS o mssesmsmmssmsssssssssssssssssssssssss sssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssss Vi
C O N T E N T S eevvtmesssmsssessssssssssssssesssss s e e sssssssssssssees vii
L IST OF T AB L E S ceeevemessssssesssssesessssssssssssssesssss e 5580558018005 0 X
L IST OF FIGURES oeveevvssevsssssssssssssssessssssssssssssssssssssssssss essssssssssssses s s s s s esssssssssssssessssssssssssssenssesss Xii
CHAPTER L INTRODUCTION.....ovcccmsssvvrisvssssmssssssssssesssssssssssssssssssssssssssssnnes 1
L1 Introduction t0 the DUSINESS.....cccvcwees evssvvmssssssssisnsmesssesssssssssssssssessssssssssess 1
1.2 Background 0 the DUSINESS........cuvmurivmssrmvmssmmsmsssmssssssmsssssmssssssssssssssssssssssssnss 2
1.3 Statement Of ProbIBMS........ccivvmvmmmmmmmnmmmmmsssmmssssmsssssssssssmsssssssssnnnns 3
14 ODJECEIVES OF e 0Y.vvvesvcvvssvvrrsssmssiivnssssnsssssssssssssssssssssssssssssssssssssssssnnes 4
1.5 SCOPE OF e SEUAY....vvvvvsvvvvssnvvssssvsssstsssssnssmsssssssssmssssssssssssssssssssssssons 4
1.6 EXPECERA FESUIS....vc.vvvcvvvvivvsssvssssssssssssssssssssssssssssssssssssssssssssssssssnes 4
1.7 EXPECLRU DBNEMIES......ovvsvvvvssvvrvssnsssssmssssssssssssmsssssssssssssssssssssssssssssssssssssssssens 5
(010 0O 5
CHAPTER 2: THEORETICAL ASPECTS AND LITERATURE REVIEW............... 6
2.1 GHOUD TECANOIOGY...vvvvvvvsvvvrssrvrssssnssssssssssssssssssssssssssssssssssssssssssssssss wsssssssnns 6
2.2 CatAlOQUING SYSLBM....vvvvsvvvrsssvsnssssssssssssssssssssssssssssssssssssssssssssssssssses s ssssssnns 3
2.3 Product Data Management...........uuu.vvvssmsmsmsssssmmssssssssssssssssssssssssssssees 3
2.4 CONCIUSIONS...vvvsvvrsvvrsssvensssessssessssssssssssssssssssssssssssssssssssssssssssssssssses 43
CHAPTER 3: PRINCIPLE CONCEPTS AND SYSTEM DEVELOPMENT.............. 44
31 Organisation review 4



Vil

CONTENTS (continue)

3.2 Principle concepts e 46
3.3 Classification and coding system GeVEIOPMENL............ccvrvvrmssrvvmsssrsrsssrssssssssn 43
3.4 Database SyStem AeVEIOPMENL........ccccvveuvvvvssssssssssssssss ossses sessssns v 8
3.5 Program GeVeIOPMENL..........ccccrvvmmmvvssmsmsssmssssmsssssmssssssmssssssssssssssssssssnss 89
36 Conclusions e ———— 9
CHAPTER 4: PROGRAM DEVELOPMENT s cerrnsrsnsssnsnenns %
4.1 Tools and equipments %
4.2 SYSIBM SHUCHUTE. ..vvvvsvvvvvvssissinstsmssssssssssssssnsssssssssssmsssssssssssssssssssssssssssssssssssssnes 9%
4.3 Database system structure 94
4.4 Classification and coding system StrUCtUrE................... s s, %9
4.5 Code installation StUCLUTE.......cocc vevvssere D) oot sesseees sesessesees seseen seessesss ssssesssees 106
4.6 Data InStallation StrUCIUE. ... 107
4.7 Conclusions . e g O [T 115
CHAPTER 5: PROGRAM DEMONSTRATION.....cocccmssrvmssrsssssssmssssssssssssssssssnnns 117
5.1 Classification and Coting SYSTEM ..o covvssvvrmssmsssssnsssss sessssssssssssssssssssssnes 117
0.2 DAtahase SYSEEM .vvvcvvvvevvvvssmssmsssssssssmsssssssssssmssssssssssssssssssssssssssssssssssssssnens 131
CHAPTER 6: CONCLUSION AND RECOMMENDATION.........ccovvvssrvmsssssmssssnsees 140
6.1 CONCIUSION OF e SEUAY.....vvvervvvsssrvrmssssvrsssrsses sesssssssssssssssmsssssmssssssssssssssssssnsnns 140
6.2 RECOMMENGALION.......ccvvvees corvvrmsssrsssssssisssssssssssssssssssssssssssssssssssssses s ssssssssens 142

REFERENCES 144



CONTENTS (continue)
Page
APPENDICES  .oovvovvvivisiis covsssssssssssnnssins svsssssssssssssssssssssssses s sesssssins 147
Appendix A: Result of classification and COING.......uvvvmsrvvrmssrssess sosvsssrrnnn 147
Appendix B: Table structure of the dataase SySteM.........c.vwwervvmsrrvsssss wovsn 152

BIOGRAPHY s s sessssssees 157



LIST OF TABLES

Table 2.1: Complexity code for special features
Table 2.2: DCLASS size code
Table 2.3: DCLASS precision class code
Table 3.1: Influent issues for the number of digit
Table 3.2: Attributes determination

Table 3.3: Classification by overall shape of product and raw material

Table 3.4: Overall shape of products
Table 3.5: External shape code
Table 3.6: Diameter code (initial)
Table 3.7: Rotational products classified by diameter (initial)
Tahle 3.8: Diameter code (modified)
Table 3.9: Rotational products classified by diameter (modified)

Table 3.11: Surface finish code
Table 3.12: Material COUB.........ccooommmrrviirserieririeis
Table 3.13: Precision code............

Table 3.14: Product StAtUS COUE.......oovvrereerreeeeeererrsssssseeeeeeseeesssssnsnnns

Table 3.15: Product status code
Table 3.16: Product STtUS COU.........vmurmmrrmsrmsrmsssrsssssssssssnsns
Table 3.17: Assembly type code.............

Table 3.18: Products classified by overall shape
Table 3.19: External shape of non-rotational product(modified)
Table 3.20: Products classified by overall shape andexternal shape

Table 3.10: Length of rotational product and non-rotationalproduct

19
19

56
57

59
61
62
62
63

64
69
66
67

68

69
10
10
il



LIST OF TABLES (continue)

Table 3.20: List 0f SAMPIE PrOQUCES......vvvsvvvvsssvvsssssvssssssssssssssssssssnes sene

Table 3.22; Attribute of Punch Cutter 202 SPOE.........cvvvenn

Table 3.23: Attribute of Cover for Ball Mill..........ocvvvvvvrssirrssrrssnsrsssmssssnnsns
Table 3.24: Attribute of Clamping screw

Table 3.25: Attribute of Lower Blade N0.L2 211X109..........cceervmsssisvmsssssssnsssrnnnn
Table 3.26: Attribute of Square bar...............

Table 3.27: Classification by number of holes, thread, and slot..............c.cceuvvvnen
Table A.l: Products classified by overall shape, external shape, and SIze...................
Table B.I: Database SyStem SUCUIE.........occoir wovsmvrmesrsssmsssssssnssenns

Xi

147
152



LIST OF FIGURES

Figure 1.L: Products 0f the COMPANY......vvvermvvssssssmsssssssssssssssssns svse sosssssssssssssssssnnns
Figure 1.2 Problems and reS0IVE.........cccccvvvens crvmsssmssmsssnssssssmsssssssnsssssssssssssssens
Figure 2.1 Parts grouped by gROMERIC SNAPE.....ccvvvvcrvvmssrsrmssssssssmssssssssssssssssssnns
Figure 2.2: Parts grouped by manufacturing PrOCESS.......vveessessosees ses cseses evves sssens
Figure 2.3: Component-maching Chart..............vvvsvvvessnnn

Figure 2.4: Classification SCREME........ccvvvvvrsssssssssmssssssinssssssssssnes

Figure 2.5: Hierarchical Code .............

Figure 2.6: AttriDUte COUR.......ccoiimrvrvismvmsssmmsssissmssmsssssssssssssssnes

Figure 2.7: Hybrid Code...........ccc.c
Figure 2.8: OPITZ code structure .

Figure 2.9: DCLASS COU8 SLUCHUTE. ..ocrccsssvvesssvvvssssssmssssssssssssssssssnss

Figure 2.10: DCLASS logic tree..........c.omucvrn

Figure 2.11: MICLASS €08 SIUCIUIE..........oocemvmmssscrmsssmssssssssssssnsnns
Figure 2.12: FUNCtional-type [aYOUL......vvvsvvvvrsnvssisrnsnsssssssssssssssssnns
FIQUIE 2.13: LING [AYOUL.....vvoccvvveecvvvveessvsessssssssssssssssssssssssssnssssssens

Figure 2.14: Group-type layout.............
Figure 2.15: Security of PDM Vault
Figure 2.16: Functional view of a PDM system

Figure 2.17: Sample classification of bike’ COMPONENtS........cuvvvvrrern
Figure 2.18: Sample structure of bike’s COMPONNES......cccvvvvvvvrsrrrn

Figure 3.1: Organization Structure.............
Figure 3.2: Major Production Process..........
Figure 3.3: The first digit of code structure

XII



LIST OF FIGURES (continue)

Figure 3.4: Developed coding structure........... ...

Figure 3.5: Side-view shape of rotational product............ueueveeesrsvsssrssssns

Figure 3.6: External shape of rotational product............

Figure 3.7: External shape of non-rotationalproduct..............ceuevvvvsrrvnns
Figure 3.8: Coding SYStEM SLUCIUIE....vccocvvvvsssvrrsssrvssssssssssssssssssssssssssnnss

Figure 3.9: Code for sealing arm.............

Figure 3.10: Drawing 0f SEalING M.....cc.ccovecivmressssmssssnssnssssmsssssssssssess

Figure 3.11: Code for connector..........
Figure 3.12: Drawing of connector

Figure 3.13: Code for clamping Plate........ccocuuvvvmssmmmmmsmssrsssmssmsssssrssns
Figure 3.14: Drawing of clamping plate............occvmeesvvnsssssssssssssssssnn
Figure 3.15: Code fOr — SUPPOML.......vvveccvvnccrvnnssnssssssnssssssssssssnsssssssssssnns
Figure 3.16: Drawing 0f = SUPPOM.....cccvvecsvssssmrmssssssmsssmsmsssssssssssssssrnen
Figure 3.17: Code for Side plate B.........c.ccoervvvessivmsmrmssssmssmsssssnssssenn
Figure 3.18: Drawing of Sice plate B............ccceervmmmsiirrmsssrissesssnn

Figure 3.19: Drawing of Punch Cutter 202 SPOE..........cccucmvmmmsmssnsssrssen
Figure 3.20: Drawing of Cover for ball mill..........cccccoeveeiirvesssisrnssssnsrenn
Figure 3.21: Drawing of CIaMPING SCIAW......ccccvcvvessvvvmssssssesssssssssssssssnsns
Figure 3.22: Drawing of Lower Blade No.L2 211X109.........ccccevvreerrivrrsaen
Figure 3.23: Drawing Of SQUATE DA ......vvvervvvmssmvrmssmsssssssssssrssssssssssssnes
Figure 3.24: Structure of additional CO0B........cccvw vevsvvvrssvvrmssrssssssrssssnn
Figure 3.25: Classification by internal shape for rotational product
Figure 3.27: Classification by internal shape for non-rotational product

Figure 3.28: Classification by threads ...........

X111



XIV

LIST OF FIGURES (continue)

Figure 4.1 Operation chart 0f the Program........cceveuevvmsmssssssmsssssrens svses sessssssssrenn 94

Figure 4.2: Operation chart 0f w 0's dAtADASE......  ooovvvsrrssrnsvrsvsserssersinen 95

Figure 4.3: Operation chart 0f w 0's Ad SECtION oo s 96

Figure 4.4: Operation chart 0f w 0's SEArCN SECION....ovocs covvvsvvvrssvvrssnensssnessssessnen 97

Figure 4.5: Operation chart 0f w 0's Edit SECHION....ocvvvsvvvsvvrsersssirnsnessnesssren 98

Figure 4.6: Operation chart of product classification and coding Section................... 99

Figure 4.7: Operation chart of product search section 100
Figure 4.8: Operation chart of Non-assembly product add SeCtion...........c.wevvvvssrnen 101
Figure 4.9: Operation chart of Non-assembly product edit SeCtion........u.v. s vvessvvvres 102
Figure 4.10: Operation chart of Non-assembly product add Section........... «.veevvvres 103
Figure 4.11 ; Operation chart of Non-assembly product edit SECtion.......c.cvvvvvvessenn 104
Figure 4.12: Operation chart of product structure SECtioN.......ccvvvervrvenn 105
Figure 4.13: Operation chart of Codle installation section. 106
Figure 4.14: Operation chart of data Installation SECtioN..........vvvevvvvsvvrsrerssrressen 107
Figure 4.15: Operation chart of customer database 108
Figure 4.16: Operation chart of raw material database 109
Figure 4.17: Operation chart of SUpplier database. .........vvvvsvvvvsssrvrmsssrrsssssssssrssn 110
Figure 4.18: Operation chart of plating database...... 111
Figure 4.19: Operation chart of operation database 112
Figure 4.20: Operation chart of machine database 113
Figure 4.21; Operation chart of employee database .........uuvvvvvervvvssrernssnn 114
Figure 4.22: Operation structure of the system....... 115

Figure 5.1: Master screen of the program 117



XV

LIST OF FIGURES (continue)

FIQUIE 5.2: LEft MENUDAT...vvvcvvvvevevvrvrsns cosvssssssnns srvsssssssssssssssssssssssssssssssssenss 118
Figure 5.3: Non-assembly ProduCt SCTEEN........ovvuuvvvmsssvsmsssrssmssrssssssmssssssssssssssssssnes 118
Figure 5.4: Adding new non-assembly prodUCt..........vvwesvvvmsrvsmsssssssssssss serssssssnns 119
Figure 55: Result of adding new non-assembly product..... ... veeeeeeessrvenes «smvssssnn 119
Figure 5.6: Editing data of non-assembly product............cceuvvvmrvvmssnsssss s vesssssnes 120
Figure 5.7: ASSEMDIY PrOAUCE SCIEBN...vvvvvvvr vvvvsssnes vevssssssssssssssssssssssssssss s sesssssnnes 120
Figure 5.8: Adding new assembly PrOAUCE...........uu evvee weve sosrvssssrssssssnens s sesssssnees 12
Figure 5.9: Result of adding new assembly product..........o.vvvmssrvrmsssssssss s vesssssnns 12
Figure 5.10: Editing data of assembly product........cceu.vvvervvmssmvsssssssssnns wvmssrssnn 122
Figure 5.11: Component of assembly Product SCTEEN....c...vvvvwsrees v srsvrnsnn 123
Figure 5.12: Add COMPONENES SCIBBN....ovcevvvrsesrvvssssssrmsssssmssssssssssssssssssssssssssssssssess 123
Figure 5.13: Components of Conveyor for Feeder & Stacker.............. 123
Figure 5.14: Components of Side Plate Al -~~~ 124
Figure 5.15: Searching product by product COUE.....cuwesrvvmssrmrrmssmssmsssssssssrsssssssssssnnen 125
Figure 5.16: Result of searching product by product COUE.........ccevrvvmsssrvrmssressssrenes 125
Figure 5.17: Searching product by product name 126
Figure 5.18: Result of searching product by product NAME ........cccrvvvmssmrssssrssssnn 126
Figure 5.19: Searching product by drawing number 127
Figure 5.20: Result of searching product by drawing number 127
Figure 5.21: Searching product by drawing NAME.......c..uuevevmsssvsmsssssssssrssssssssssssrenn 128
Figure 5.22: Result of searching product by drawing name 128
Figure 5.23: Searching product by name of drawer 129
Figure 5.24: Result of searching product by name of drawer 129



XVI

LIST OF FIGURES (continue)

Figure 5.25: Searching product by drawing date............eeuumvrerrens [T 130
Figure 5.26: Result of searching product by drawing Gate...........evwerrvvmsrvvmssrssssssnnn 130
Figure 5.27; Getting into w 05 database Section..............u... [T 131
Figure 5.28: Work Order Sheet screen [ 131
Figure 5.29; “Add WOS” SCIBEN....cvveersesvvrsssrssmsssssssssmssssssssssssssssssssssss sessssssssssnes 132
Figure 5.30: Result of adding main data 0f W 0S.......cccccvervrmssvvrnssnnn 13
Figure 531 ; “Operation StEP” SCIEEM....cccuus vuws vvs crvmssssssss snssssssssns s 133
Figure 5.32: “Add 0peration Step” SCrEBM......ccccmmmsrmmmmsmmsssssrmsssssmssssssssssssssssssrnsns 133
Figure 5.33; “Material” SCIBEN......vcvivvvvsrvrsssissmssns sssmsssmssssssssssssmsssssssssssssssssssssnes 134
Figure 5.34: “Add Material” SCIEEM..cccc.wvvvvvvvnssosssvnssrns wees svvsssnss ses sesssssssssssnsnns 13
Figure 5.35; “Plating” SCIBENM......ovvoivvecsssessnsssssssnssssssssssssssssssssssssssssssssssssssns v 135
Figure 5.36: “Add PIatING” SCIBEN....ovvevcesivvessnsrrs sssssss svee ersses sessssssssssssssssssnenn 135
Figure 5.37; “Operation data” SCIEEM...... oo e v esssss sesses ses ssssssssss sssssssssssnnes 136
Figure 5.38; “Add OPEration” SCIBENM....vvmwummvsssmmsmmisissrssssssssssssssssssssssssssssssssssssssns 136
Figure 5.39: “Add operation” SCreen (OUISOUICING)..v....vvvvssvvvessssssssssess sosssres ervrns 137
Figure 5.40: “Store data” screen, L 137
Figure 541, “REPOM” SCIEBN.....vvvvsvvvvssrvvmsssssssssmssssssssssssssssssssssssssssssssssssssssssnnnn 138

Figure 5.42: “Standard time eStimation” SCIEEN........cvvveurees covvrss sosmvvsssessssnssssnene 139



	Cover (Thai) 

	Cover (English)


	Accepted


	Abstract (Thai) 

	Abstract (English)


	Acknowledgements


	Contents



