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This study is performed in HGA (Head Gimbal Assembly) manufacturing process
in part of assembly process line of Ultra4 product including front line which is assembly process
and back end line which is concerned with mechanical inspection. This case study is to develop
HGA manufacturing process and improve cell capacity of HGA manufacturing.

The case study focuses on the critical operations of HGA assembly line that are the
bottle-neck operation by reviewing from individual operation capacities and their UPH (Units per
Hour). There are totally three operations that are the critical operations for capacity constraint :
Gimbal bond, Flex hond, and Tack tail operation. Motion and Time study is the most important
role in improving the HGA manufacturing process. Motion study is used to analyze a given
method in that operation and to help develop an efficient work. Its purpose is to eliminate or
reduce ineffective movements and to facilitate and speed effective movements. Time study is often
referred to a work measurement. It involves the technique of establishing an allowed time standard
to perform a given task, based on measurement of the work content of the prescribed method, with
allowance for fatigue and for personal and unavoidable delays. From studying, evaluation factors
are also analyzed with suitable statistical tools.

From improvement at those three operations, that leads to increase in cell capacity
from 10,500 loaded units per day to 11,500 loaded units per day.

1999




ACKNOWLEDGEMENTS

This work is a synergistic product of many minds, and | wish to express to
them my sincere and heartfelt gratitude.

First of all, | am deeply grateful for the intellectual suggestions, helpful
guidance and consistent encouragement from my advisor, Assistant Professor Jeerapat
Ngaoprasertwong. | also greatly appreciate the constant support and contribution from
my Co-advisor, Mr. Asichart Vatanotai, who has guided me in developing the project
for this case study from its conception to its completion. My special gratitude also
goes to Associate professor Dr. Tatchai Sumitra and Professor Dr. Sirichan
Thongprasert who serve on the examination Committee for their constructive
comments and valuable advise in shaping my thoughts.

My respect and love are for my beloved parents who have been such a source
of support, strength, encourage, and understanding.

Sincere appreciation is extended to members of the Project team for their great
cooperation and dedicated efforts in data collection, especially K. Tassabongkot who
put effort on motion and time study. Without my colleagues and subordinates, this
work would not be an accomplishment.



CONTENTS

Pages

ABSEFACE (TNAL)...ccvvvvvvvrrssivnssrrsssssinssssssssssmmsssssssssssssssssssssssssssssns v
ADSEEACE (ENGLISN)...vvccvvvvvevvvvessnsrrssssssssssnssssssssnssssssssnssenss Vv
ACKNOWIRAGEMENTS.......vvvvversvvssvessssissssssssssssssssssssssssssssssssnssens Vi
CONEENES....ovvvvvsimnecrrrssssssmsesssssssssssssssssssssssssssssssssssenns Vii
LISEOF TADIES...vvvvcvvvvvvescvvsvrrsssnss s Xi
LISEOf FIQUIS...ccvvvvvvvrrccvvssvesssnnsssnssssssnsssssssssssssssssssssssssssssssens Xiv
Chapter I INtrodUCHION.........cooocciivrecsiseimssremssssnsssssssssssnsssssnss 1
1.1 Background of Seagate Technology Company.............uevveees 2
1.2 Statement of ProbIemS......cc.ccvvivvvvvnissisrmssssssssssnssssssnnens 3
1.3 Objectives 0f the STUTY.........oumvmrscvvmsimmmssmsssmssssssrnssens 4
14 5008 O the STUAY.....vvvceivvvisccosmesvssssssssssssmssssssssnssssns 5
1.5 EXpCted BENBFILS. ... vrcsimssssmnsnsssnssssssmssssssssssssssnns 5
1.6 Methodology 0f STUAY......ccccrivrmmriivmmsmmmmmssmmssssssnssssssnnnnn 6
L7 LIEratUE SUIVEY.......vvvsiccsvvrssiassisssssssssnmssssssssssssssssssssssnssens 8
Chapter Il HGA Manufacturing PrOCESS.........ccocvvvsesrvsressssresnn 1
2L INEPOQUCTION......vvvvvvesvvvvvrrssssnsssssssssinsssssssssssssssssssssssssssssns 1
2.2 HGA COMPONENLS......ovvvvveeeessssssssssmmmssssssssssssssssssssssssssssssssssnnns 2
2.3 HGA PIOCESS FIOW ..vvvvevvvvvsssvvvvsssssvsssssssnssssssssnsssssssnssssssnnns 13
2.4 Standard Work and Standard TImMe..........ccccvrmmmmmsrmsssnmssnns 2
2.5 Critical OPerations.........cvvvvvssvvsvmssssmssssssssmsssssssssssssssssssens 3
Chapter 11l Gimbal Bond Operation Improvement................... B
3L INEPOTUCHION. .vvvvvsvvvvvessvvsrssssnssssssssmssssssssssssssssssssssssssssess B

3 L] PUIPOSE s 3

312 Process CONIOLmmmmmmmmsrsssssmsssssssssssssns 3



CONTENTS (cont.)

3.2 WOIK INSEFUCHION. . 33
3.2.1 Pre-0Peration. ... 33
3.2.2 POSt-OPRIAtiON v 33
3.2.3 Gimbal Bond INSPECION .cvvvrvvvsvvsssmssssssssssssssssssssssssssssssens 38
3.3 Motion and Time STUAY ... 39
3.4 Problem COorrection.........ccoccccvvvvivvivsimnmsssissssssssssssssessssssssssss 41
3.5 Evaluation Factors and ProCRAUIES............. s 43
35,1 Evaluation FaCtorS. i 43
3.5.2 EValuation ProCeAUIES .ommivmssisnssesssisssssssssssssissssssnens 48
3.6 RESUIES OF EVAIURLION........c.ocssssssssssns 49
3.6.1 Evaluation Factors EffeCtS..mmmmmmmmmssnninns 49
3.6.2 New Standard UPF L. 54
3.7 Conclusion of Evaluation andControl Plan.............nne. 55
3.7.1 Conclusion of EVAIUALION......cccimicimisivrnsssssssisssssisssesnn 55
3.7.2 CONIOI PLAN s csssssssssssssssssssssssnnes 57
Chapter IV Flex Bond Operation Improvement............cccvvveeenns o
A1 INEFOAUCTION..c s 59
A1L PUIPOSE coivvvmvvnssmsssssisssssssssssssssssssssssssssssssssssssssssssssssssens 58
4.1.2 PrOCESS CONTIOL v ssnssssssins 58
4.2 WOPK INSEPUCHION. .o 59
4.2.1 Pre-0peration .. 59
4.2.2 POSE-0PLIALION ovcvvvrvvssrsmssssmssmsmsssssssssssssssssssssmssssssssssssssssess 60
4.3 Motion and Time STUAY ... 63

viii



CONTENTS (cont.)

4.4 Problem COMTECLION.........oovvvvevvvvvveeernsssssssssssssssssssssssssmssssssns 65
4.5 Evaluation Factors and ProCEAUIES...........cowvvvvvveeernsmmnssssesssens 65
4.5.1 EVAIUALION FACLOTS...mvuvivvemsvivssnssssssicssssssssssmssssssssssssssssssssnens 65
4.5.2 EValuation PTOCEAUTES.....cvvmmmvccsvrmssssssissssssssssissssssssssssnens 65
4.6 RESUIES OF EVAIUBLION. ...ovvvvvvveeeeervssssssessssssssesssssssssssssssssesseees 66
4.6.1 LIFEEA FIEXUIE .oovvvvvveeesssssssssssssmesssssssssssssssssssssssssssssssssesssses 66
4.6.2 New Standard U P H ......iecisssssssssssssssssssnssssen 66
4.7 Conclusion Of EVAIUALION..........ovmrrrimiscessmsnsmssssssssssssssssssssesnenn 68
Chapter V- Tack Tail Operation Improvement............cceweuveen 10
DL INEFOAUCTION........ooeeieesiresieceiesssessssssssssssssssssss s 10
oSO TV TVE TR £ %0 <o > (% N OO 10
5.1.2 ProCeSS CONTIOl. i 70
B2 WOPK INSEFUCHION........oovsevvecsiresesecrssssesesssesessesssssssssssesseeeens Ji!
D.2.1 POSt-OPEIAtION....vvvrvvcrvvsirmsssssssssssssssssssssssssssssssssssssssssnens 1
5.2.2 Tail Attached INSPECLION .vwvvvvvvvvsrrmssmrmssrssmssssrssssmssssrssssnsens 12
5.3 ProbIEM COFTECLION........ooovvvvvvvvceerssssssssssssssssssssessssssssssssssses 73
5.4 Evaluation Factors and ProcedUrES............vvvveeemsssssssseens 75
5.4.1 EVAlURLION FACTOTS..oovmmmissinsssssisssssssssssssssssssssssssssssssns 75
5.4.2 EVAlUtion ProCRAUIES .mmivrmicsssesssssisssssssssssssssssssenns 17
5.5 RESUIES OF EVAIUALION........oovvvvvvvvvcveesnissssssssssssssssssssssssssnsssssseens 78
5.6 Conclusion of Evaluation and Control Plan..........ccccceeeeeeeeeenee 86
5.6.1 Conclusion 0f EVAIUBLTION ..u.vvevvvveesssscisienssssscsssssssssssssiisn 86
5.6.2 BENETIS oo s ssssnens 86
5.6.3 Process Control PIaN osisessissssssssssssssssssssnns 87



CONTENTS (cont.)

Pages
Chapter VI Conclusion and Recommendation.............cccccveeeeee 89
6.1 Results of Evaluation and Implementation..............cceveerirves 9
6.2 The Suitable Implementation CONItIONS.........ccoeeeevvvvesssinns 102
0.21 COMMItMENTS.cvvvvrrirrsisiisssssicsssssessssisss s 102
0.2.2 TTAINING vvourriennirsssviissssssssissssssssssssissssssssssssssssssanns 102
0.3 BENETIS....ccoocccvvvrscivrvenssssssssssssnsssssssssnssssssssssssssssssssssssns 104
6.4 RECOMMENUALIONS.......vvvecvvvvvvvesssiviisirsssssinssssnsssssnsssssssssssssnns 105
RETRIENCES..ovverssevrrersssernmgsrt A ik B oass e sessssssssssassnes 107
APPENDICES......oooooirrssiinmisssssnssssissssssisssssssssssssssssssssssssssens 108
APPENDIX A ....ooovvriirmississessssssssssssssssssssssssssssssssnes 109
APPENDIX B ..ovovcvvercssssisscsisssssssisssssssisssssssssssssssssnsens 148

VITA 160



Table2.1
Table 3.1

Table 3.2
Table 3.3
Table 3.4

Table 35

Table 3.6

Table 4.1

Table 4.2
Table 4.3

Table 4.4

Table 5.1

Table 5.2
Table 5.3

List OfTables

Current standard UPH of all operations in Ultra product......29
Motion and time of each element performed at gimbal

DONA OPLIALION oovvvrvvrsvrrssrsssrsssssssssssssssss s s s 40
Summarized Results of Homogeneity of variance test.......u.. 51
Summarized Results of two samples T-teSto.mmmmmmmmmmmnnnns 52
Gimbal defects that are detected on each day compared

t0 three WEEKS DETOTE .o 53
New motion and time that are performed at gimbal bond
OPEIALION covvvevevssdcssiestvindsssisstistosssssees ssbesssssssessesssssssssssasssssesssssens 54
Compared data of time used for each element performed

at gimbal bond OPErAtION ..vvcsimsrsvrsssssssssrsssssssrssssssnes 56
Motion and time of each element performed at Flex bond
OPErAtION..gaeMmEG AT A IIUH D YNBI AR wrreresrressmrssssmsmssssseens 64
Data of lifted flexure were collected on €ach ...crvvvrvrsivnnn 66
New standard motion and time performed at flex bond

OPEIALION ovvssvvessvsrssssss s s s 67
Compared data of time used for each element performed

at f1eX DONd OPLIALION .o 69
Details of testing result of evaluation group at drive level....... 84
Details of testing result of control group at drive level........... 85

Cost saving from tack tail elimination........mmmmmmssinns 87



Table 6.1

Table 6.2

Table 6.3

Table 6.4

Table A. 1

Table A2

Table A.3

Table A 4

Table A.5

Table A.6

Table A.7

Table A.8

Table A9

Table A. 10

List OfTables

Summarized results of each evaluation factors from

Homogeneity of variance testing and two samples T-test........ 94
The result in term of capacity, mechanical yield, and

OULPUL INCTBASING corvvvsrvvssrvmssssmsssssssssssssssssssssssssssssssssssssssssssssssnn 100
New standard UPH and operation Capacity .......mmmmmmmmmmsnnn 101
Cost saving from tack tail elimination........mmmrmmmmmmmmnnn 105
Raw RSA data of Up tab that are produced with Current

1L e S s 1
Raw RSA data of Up tab that are produced with Proposed

10 0T D74 8. SO 112
Raw PSA data of Up tab that are produced with Current

M EENOT corrernrserrees o SBTETRGG it eresssssesssssisssessssessssesssesss 115
Raw PSA data of Up tab that are produced with Proposed

M EENOT cooorerseresers ot Aot ressssassssesessesesssessssssssssans 116
Raw RSA data of Dn tab that are produced with Current

MEENOU s 119
Raw RSA data of Dn tab that are produced with Proposed

method SAHULALONGKORN. MINIVERSITY..........c.coovremsersisnnn 120
Raw PSA data of Dn tab that are produced with Current

MEENOG oo s 123
Raw PSA data of Dn tab that are produced with Proposed

1T OO 124
Raw CRTE_ID data of Up tab that are produced with Current
1] OO 127
Raw CRTE_ID data of Up tab that are produced with

PropoSed Method . 128

Xii



Table A. 11
Table A. 12
Table A. 13
Table A. 14
Table A. 15
Table A. 16
Table A. 17
Table A. 18
Table A. 19
Table B.1
Table B.2
Table B.3
Table B.4

Table B.5
Table B.6

ListOfTables

Raw CRTE_OD data ofup tab that are produced with

CUITENE MEBTNOD oo 131
Raw CRTE_OD data of Up tab that are produced with

Proposed Method . 132
Raw CRTE_ID data of Dn tab that are produced with

CUTENE METNO T oot 135
Raw CRTE_ID data of Dn tab that are produced with

Proposed Method. .. 136
Raw CRTE_OD data of Dn tab that are produced with

CUITENE MEENOG ot 139
Raw CRTE_OD data of Dn tab that are produced with

Proposed Method . 140
Raw Shear test data that are produced with Current Method

VS Proposed Metho . ....covmmmimmsssmsmmsmssssmssssssssssssssssinns 143
Summarized Results of Homogeneity of variance test................ 146
Summarized Results of two samples T-teStu . mmmmmmmmmmmmrmnnnn 147
Raw gramload data of incoming flexure on Up tab ..vvvrernn 150
Raw gramload dataofHGAs with tack tail on Up tab ..., 151
Raw gramload dataof HGAs without tack tail on Up tab...... 152
Raw gramload data of incoming flexure on Dn tab .. 153
Raw gramload dataofHGAS with tack tail on Dntab ... 154

Raw gramloaddata of HGAs without tack tail on Dn tab ... 155

Xiii



Figure 2.1

Figure 2.2
Figure 2.3
Figure 2.4
Figure2.5
Figure2.6
Figure2.7
Figure2.8
Figure 2.9
Figure2.10

Figure 2.11
Figure 2.12
Figure2.13

Figure 2.14

Figure2.15

Figure 2.16
Figure2.17

List of Figures

Pages
The components of HGA are slider, flexure, FOS,
LTV LT N 13
Ultrad FIGA 0peration flow ... 14
Pre-trim [8ad FIXTUTE oo 15
JIT Tool sitting in head 1080 ....vvvvvrsmsrsssmssmssssssssnssssnns 16
Slider sitting in pocket 0f JIT TOO0Lmvvvvrssvrsremsssssssessrissenns 17
Flex leads bonded to the gold bond pads of SIiders. ... 18
The tail location that adhesive will be appliedon it ....vmrnnn 18
Tail is already weaved under the formed tah ... 19
Damper PIacement ONH G A ..ovcvvvicmnsvnsssssssssssssssssssssssenss 20
HGA loaded to TAT arm on fIXEUTE .o 20
The location of flex tail that will be locked intotest wing........ 21
The characteristics 0f RSA and PSA 0fHG A v 22
The shunted tab that will be cut off before the parts are
L (IR S 23
The location on flying lead that will be shunted all
traces together to protect ESD  damaged....vvmvvsssvessiinnn 24
The picture of flapper on flying 1880 ... 25
Flipper is already folded at flapper RiNge .vmvvmsnsssnnnn 25

Cleaning system of Aqueous that contains six tank for
HGA ClRANING ccovvcvesvvmssssssssssssssssisssssssssssisssssssssssssssssssssssnsens 26



Figure2.18

Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure3.5
Figure 3.6
Figure 3.7
Figure3.8A
Figure3.8B

Figure3.9

Figure 3.10
Figure 3.11
Figure 3.12

Figure 4.1
Figure 4.2
Figure4.3
Figured.4
Figure 4.5
Figure 5.1

Figure5.2

List of Figures

Pages

Bar chart ofthe operation capacity of each operation in
Ultrad HGA assembly process ranking from the least capacity.30

GIMDal DONG FIXTUT .ovvvvvvsrvrsvrssssssssssssrssssssssssssssssssssssssssnens 34
The characteristics of good rubber tip and rejected rubber tips. 35
The steps of loading JIT tool iNt0 fIXTUTE .ccovvcvvcssrrsssvnssisssinnn 35
The aligning pins on fHIPPEr ArM wvvvcvves s 36
The location on bond tah to be applied one dot of adhesive .... 36
The bond tab area that adhesive must be spread on it............. 37
Steps of rotating flPPEr ArM .o 37

The area of horizontal strut that is not allowed adhesive on .... 44
The area ofhond tab neck that no adhesive allowed

beyond 0.003” MaXiMUM cocovvrivmrmssnmmmsssmssssssssssmssssmsssnes 44
Adnesive fillet around entire perimeter ofbond tah ..o 45
The visible gap allowed on the neck and bond tab area............ 45

The static attitude of HGA in direction ofRoll and Pitch...... 46
The center area of the bond tab that will be applied with

exactly one dot 0f ANESIVE .. 57
JIT Tool 102ded INt0 FIXTUTE ovvvvvrvrrrnvssrisssessensesssessesssnnns 59
The steps of loading JIT tool into fHPPEr...rvmsmmvrssrsssnnn 60
How to apply adhesive 0N FO S 61
The steps of flipping FOS t0 FIEXUTE .vvvvvvvsrvrsrvsssvssssssssssssnnns 62
JIT Tool and its Pie wedge U-Clamp 10Cation....mmvrvvsirnn 63
Applying adhesive to flex tail in area that covers the

FOTMEA LA covvrrs s 1
Flex tail weave under the formed tah . 12

XV



List of Figures

Pages
Figure 5.3 Maximum allowance height of adhesive by reference to
flat taD NETGNT v 13
Figure 5.4 Tails of HGA are held in arm slot 0f E-BIOCK......ccccrvrvriinnn 15

XVI



	Cover (Thai)


	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



