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49922549 : MAJOR: MASTER. OF INDUSTRIAL ENGINEERING; M.Eng.
(INDUSTRIAL ENGINEERING)
KEYWORD : HARD DISK DRIVES (HDD)/ WORK STUDY/ VALUE STREAM MAPPING
(VSM)/ WORK-IN-PROCESS MATERIAL
SUJEE PHATRABUDDHA: ANALYSIS AND IMPROVEMENT OF HARD DISK
DRIVE MANUFACTURING PROCESS. ADVISOR: RUEPHUWAN CHANTRASA, Ph.D.
65 P. 2012,

The objective of this independent study is to study and analyze the production process
of Hard Disk Drive (HDD) by applying the Work Study and Value Stream Mapping (VSM)
techniques. The selected product was a 7.5 mm, 2.5 inches model HDD for portable computer.
The analysis of the process would indicate the non-value added process and bottleneck process.
This study propesed the selutions to reduce the process lead time and work-in-process (WIP) by
eliminating the container grapping and container label attaching steps, which were the non-value
added steps. In addition, the position and environment of the support equipment in seal inserting,
blank container collecting, and vacuum cleaning workstations were rearranged to accommodate
the operator. Results from the improvement showed that the lead time of sub-assembly station,
which was a bottleneck station, was reduced from 21 minutes to 18.7 minutes or 18.7 percent
reduction. In term of the overall HDD process, the improvement can reduce the lead time of the

process from 196 minutes to 182 minutes, or 7 percent reduction.
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lunszuiunsidainsuusgesnszuumsnaatu 2 nszuIums laua daun1s
< ' 1 g o 4 J & ar
NAROUIDBS WATHY (LPP) 1azdIun1si¥Af1uIueIy Ship Check tioasiu ldvuaaudaly
= g 1 g v A
Taes1eazRoavunoun1aludeguunfang
1. NSTUIUMIHAANAzYTL POV T IMERY (Sub Assembly)
& P
1.] AT2UAUMSATINADUN M MFUIU Tag QC 1HUNTZLIUNIATINEDY
, .
AUNTANIUYDI LTI HSA TIKTUNIIFIT (Cleaning) 119INN5EUIUNSHAR HSA Taeldinan
o, & 1 4 &
A1TATNADY W ULUY LUBRZ 100 Fu lABTUATIVHOUATIAL 40 T

o 3’, g 1 ] o
1.2 155U Sub Pivot/ HSA 1Wuluaaun15Ussnousud ugaumaleny

d‘i = o Ag
AL
o ar ar A
1J52n01 Pivot 19171 HSA LAz utinga Pivot UY52NoU Flex UaY Seal Connector
& = o -
FIJUMUUANTNY UAAIAINTHA 4-3

Plte Fomalux

Nt Vaomen Tood for ot Storage

Rejected HSA cartridoe

| PvolHSA
| ASM Tool
\

Prot tray

P2 commector oover Case

ANH 4-3 DINEDILNUNTYTENOLFUAIULDY (Sub Assembly)



27

2. m3dsznouTuaIUnan (Main Assembly Process :Modular)
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Particle Test Leak Test
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PT =1870 sec
CT =187 sec
2000 |CO=0

Batch size = 100
Uptime = 100%
3 Shifts

Avail =1260 min,
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MITINIAFLIN N-1 Veyan1snaana il

JIUTAAT R ARUSI U AT AN ARIU SINSZUUNTSHES HDE

Wip 7013 2nAU
Wk Wip QC Wip HSA Good Man
Pivat
wk.#20 6332 17770 16586
WK.#21 4001 13281 15080
WK.#22 5878 26084 14642
WK.#23 7389 36038 14562
WK.#24 7006 51884 18946
WK.#25 5014 53217 16246
WK.#26 200 33772 16176
WK.#27 5300 29747 19570
WK.#28 1329 27972 17879
WK.#29 1891 19573 18575
WK.#30 1162 34682 14877
WK 831 3901 35142 12443
WK.#32 1210 32814 15010
WK.#33 100 10933 12000
WK.#34 1439 29135 18987
WK.#35 4480 21973 15436
WK.#36 1030 9850 10372
WK.#37 3596 21809 14055
WK.#38 3110 18663 18444
WK.#39.1 2719 13379 6829
WK.#39.2 770 14491 10591
WK.#40 4124 14121 9270
WwK.41 1460 11468 12499
WK.#42 0 0 0
WK.#46 0 6832 7531
WK.#47 500 6834 5825
WK.#48 1390 15664 10867
WK, #49 4138 14374 10554
WK . #50 4226 21177 9508
WK.#51 4254 16746 11887
WK.# 52 2580 9445 3761
Wip Good 5o Wip Good Wip HSA Good
Usynau Pivot | dsenau Pivot Main
T4l 86528
659985 500160
vallesiatu 451 2619 2605
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MINMANUIN N-2 Fayanswanna 1y

Demand(DGR) by Type Base on MSS 0705

Type Model 2.5" T.5mm Model 3.5"

Wk HKA SRB BRB |Total VND V¥NF  |Tota
WK34 0 60,455 D 60,455 | 24,983 20,815 23,798
WEK3s 1] 60,455 0 60,455 | 2983 20,815 23,798
WK36 0 63,733 0 63,733 711 20,781 21,552
WEK37 0 63,733 a 63,733 771 20,781 21,552
SWEK33 0 63,733 0 63,733 771 20,781 21,552
WEK39 0 63,733 1] 63,733 771 20,595 21,364
W40 1] 76,840 548 77,388 0 20,263 20,263
W41 0 74,240 513 77,353 0 21,556 21,556
WEK42 D 76,340 513 71,353 D 21,556 21,556
WK 43 0 76,840 507 77,347 0 21,556 21,556
WK44 0 73,544 357 73,901 0 22,228 22,228
W45 0 73,544 357 73,901 a 22,228 22,228
WEK46 0 73,544 380 73,924 0 22,228 22,228
WK47 0 73,544 357 73,901 D 22,228 22,228
WEK4R D 73,544 357 73,901 0 22,228 22,228
WK49 0 68,954 476 69,430 0 224738 22,738
WKS0 0 63,954 476 69,430 0 224,738 22,7738

Avg 0 69,931 323 10,254 532 21,536 22,069

DGR = Dailv Growth Rate
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AIIMARUIN N-3 Faygamsdura

Main Cycle ume

Samphn@-mn_e
Stalion Process 1 2 3 4 5 § 7 g 7 10 | Avg |Cycle nme

I 1. Pick up base OFI 181 [ 161 | 213 | TE1 | 1855 | 196 | 076 | 190 | 1.7 | 1 %1

2. Visudl Tasp and placs ut on Fcture 164 | 178 | 15T | 136 | 193 | 185 | 161 | 157 | 1.8 | 238 | 1.5

4. Fush button 1.47 | 091 | 089 [ 1.1¥ | G.EZ | 1.7 | 097 | 1.01 | 1.00 | 035 | .01

S Fick up base from MC's fecture 1.6z | 138 | 1.88 | 1.25 | 150 | 245 | 161 | 158 | 1.51 | 1.30 | 1.59

6. Place dusk proleclor on umt 1.26 | L6L | 138 [ 1.49 | 1.37 | 283 | 1.22 | 120 [ 196 | £.38 | 1.49 1.45

MC tame 1D 435 | 447 | 467 | .18 | 471 | 412 | 461 | 479 | 451 | 470 | 467 dET)

[ BT teme 1L [ z T : IEL:A T ES (3] ]

Freparauon tose : ([ EF)

[ Change caddies dsk 1437 l l— I l T 1431 i '
1. Disk mowat Crycle fimc 75

T. Pick up urmt on foxture 087 | 283 | 261 | 238 | 259 291 ] 101 | 299 | 133

2. Place top clamp onumt 387 | 3IC | 3ss [ 392 T 276 355 360 | 308 | 338

. Lock top clamp mot ool 17 | 170 | 216 | 249 | 1.59 1351 | 145 [ G8F | 1.69

|4 Prck up top clamp ot ton. D 0.6% | 66 | 092 | 611 | 104 090 | 097 | 084 | 082

S, Pick up ot on palel 0.66 | G79 | 050 | 0.54 | 04% 02 [DEE [ [0l | 072 2.96 ‘

[MCme 080 | TOBS [ THPS [ [UWd | I0ES [ 1L | 10 'U'%t TO5% [ 11.15 | TIED Toam|
% Top clamp mmt Crcle fime 10.89

1. Prck up unrt on fodure 074 [ 132 [ 1.28 | 128 [ 157 | 139 | 126 [ L6L [ 132 [ 157 | 1.39

T Fick up vt on pallet 172 | 226 | 201 | LD | 2.23 | 209 | 203 | 176 | 200 | 219 | 201

3 Iusert ar Biter 433 | 431 | 400 | 409 | 552 | 351 | 364 | 454 | 413 | 3.40 | 424 7.63

o i 1 TR | B0 AREEE 7 LY}
3, Balance e fime 317

1. Pick up ramp on fodure ZI4 | 2B | 267 | 3.25 | 318 | 343 | 5.4 | %34 | 306 | 3.12 | 3.06

L Fick up serew on fixture 371 | 293 | 270 | 258 | 27% | LSH | 136 | 34 | 280 | 268 | 282

3. Fick Gp Lt on Foxture 132 | 155 | 165 | 155 | 1.0 | 1.51 | 135 | 1.61 | 1.45 | 1.38 | 1.49 7.36

4 Fick up et k=4 wisual msp, 207 [ 339 | 303 | 405 | 334 | 312 | 3.47 | 295 | 3.4% | 3.66 | 335

5. Fick duk protector out of umt 492 | 088 | LIS | 037 [ 075 | 074 | 117 | 0.85 | 0.72 | 0.64 | 0.86

L= T T : TR P LE L
4. Ramnp . Twoke fixie T X3

1. Vaqwam L60 [ 230 [ 203 [ 230 278 [2347] 226 [ 270 | 72| 283 | L8

T Lock flex band 746 | 200 | LU | %10 | 404 | 256 | 222 | 184 | Z40 | %02 | L%

3. Remowve head cip 177 | 146 | 081 | 077 | 148 | 134 [ 119 [ 109 | 0o | 147 | 108 5.89

Preparation tume 2090 ‘ LAY TGl
6. Flex band e fimer 778
Ik I Pick up HAE place or fxture 193 | 3.98 | 2.0 J A4] | LW | 247 | 418 | 3.10 | 453 | 3.2 | 3.36

2 Pick up VM place on nxiure 191 | 231 [ 275 | 244 279_f I56 | Lad | 295 [ 274 [ 268 | 286

3. Pick up und place on foomre A Tar [ 10T 175 | 148 I‘ 198 [ 173 | 143 | 1.5% | 152 | 1.4l

4, Fick up unnl from Fixture place on pallst| 2.30 | 1.94 | 07 | 204 | %22 | 209 | 191 | 200 | 1.94 | 206 | 208

5. Fick up Gk protector place oauat | 080 | G9€ | 107 | 41 | 672 | 082 | 143 | 086 | 191 | 569 | PaZ | 03

W 1 ] | 7 ] I Ak T % T T
[ HASNVEM mm  [Cpcle e ' - ' 1237
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M5 UAMHLIN N-3 FaYaN1ITUAIAT (7D)

Mam Cycle ume
Sarmplg tirme | cyte
Srauan Frocess L I z 3 4 ] ] 1 I g ? in Avg, | ume
1 Vacuum 129 | 202 | 223 | 180 | 200 | 191 196 | 242 | 200
.2 Puck wp umit place on fixture 104 ! 104 | 2P | 152 | B0 | L.86 222 | L&D | 1,79
3. Pick up unn from fixture place onpallet| 319 | 306 | LF% | 249 | 3.63 | 215 174 | 3.42 | 296
M 7 1 10,37 El
% Flex vem [as Cyele Hme - *
1. Pack up unt on fotture 1£3 [ 187 | 176 | 166 | L9 |5e.]' 145 [ 182 | 167 | 161
2 Fack p o wesd Insp. 691 | 142 | K11 ] 625 | 703 | 243 | 609 | 730 | £10 | 240 | 637 | 798
MC tune m-;.w_'..'J.u!nzalll.zs 1132 | [026 | 1108 | (130 | 11,26 L0.18 | 11,08 | 4wk
% OC mm Cycle rime 11.08
£ Puck up rmt om fixre | LIz es | 150 ] 156 [ 172 ] 164 | 120 [ 193 J»r [T \ 139 [ 159
2 Flance Lairk on Sosore | 242 | 236 | 277 | 260 | 214 | 290 | 239 | 158 | 234 | 18] | 234
|3 Flance Long lever on foxturs andpresd ZOG6 | L.67 | £56 | 195 | 216 | 247 | 198 | 207 [zo 2z ] 2m
4 Comfirm 200 | 167 | 139 | 142 | 193 [ 100 | 1.21 | 098 | 140 | Lag | 149
5. Puck up umt o pallet sl remsove ek p| 230 | 192 220 | Lsa | 10z | L34 [ 166 | 11T | 217 | L7E | 132 | 945
M L | ~ skl ] &30 il | 1o e
10. Latch mat Cpcle tmee .45
1. Pick up cover Lop cover TIZ | 170§ 213 | 221 | 286 | w31 149—|ﬁ3 190 | 221 | 222
1. Inspaction and cover top cover S0 | 496 | 453 | 306 | 343 | 412 | 381 | 438 | 373 | 405 | 422
|3 Place s 5 Bocturs and press start bute| 1,48 | [ &1 N 18 T vee [ 1es | Tar | 1z
4 fick up urt from Fxture place on palle] .33 J 112 I. 313 | 215 | 136 | 6ot [ 103 [oas | 124 | 147 ] 933
B C 1 i I T 1 TEE L] e 1878
11. Top cover scr fast. Cele rimre - i 16.75
1. Pick up st om focture 148 | 155 | LSE | 134 | .50 | 1,07 | 207 | 0.67 | (52 | 1.52 | 1.50
< Lnspecuon 755 | 141 | 686 | 682 | &1L | 280 [ 851 | 745 | 647 | 644 | .16
3 Place umt on tranyfe 159 | 135 | 098 | 1.9 | 121 1.42 § 143 i 143 150 ) L2 140 10.06
Freparation ume 543 | 1 i ‘ 0.02 0.02
WL bene i 1| 43 | ’ 6 | 925 | i U
12 Top covar proot ser Fast Cycle time 10.08
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HS& Pivot Cycle time current

HSA/Pivot Cycle time

1 Pick up pivot and set to mount m/c + pick up nut 1.37 5,
2 Set nut to mount m/c 1.69 5.
3 Pick up HSA from cartridge 1.41 S
4 Remaove head protector + place HSA to mount M/C 1.32 5.
S Press start button 0.51 5.
6 Pick up P2B 0.86 <.
7 Remove P26 and release to P2B cup 0.95 s
B Grasp seal with tweezer and attach to connector 2.12 s
9 Unload HSA from Vacuum mjc 1.01 s
10 Attach head protector 1,24 5
11 Return HSA to cartridge 1.48 5,
12 Pick up pivot and place on pomalux stand 1.41 5,
13 Unload HSA From mount mjc 1.02 5,
14 Set HSA to Yacuum mfc 1.06 S.
L5 Press start button 0.90 5.
Normal time (Man) 18.35 [#

Preparation operation
1 Change Mut tray (63 unit) 8.65 5,
2 Change pivot tray {100 unit) 11.02 5.
Preparation time 0.25 5.
HSA/Pivot mount 1L72 s
Yacuum clean 12.49 5.

Remarki ¥Current rnachine ume averaged by 28 mjfc (update 30.31 Aug.)

Current
Cycle time calculation
6.30
12,49
11,72
8,12
2.9B
21.00 20.62

Current

11.722 = HSAPrvol mount machine time
128 = Vacwum clean machine time

|:| = Manuat operation time

Normal time
Preparation ume
Cycle ume
Allawance
Standard tirme
OGR ( 1 station}
Station

0GR

2100 .
0.25 5.
2125
1.15
2444 5.
3094 units
£ ]

T1151 units
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Cycie TIme :LPP

= I ]

o Bllgctire LPF proc 18 Fbrisry TO Takti time

?

'

Fick unl+Fosd 50 069 0B84 080 09 065 083 076 075 08 059 076 s.
Load wnd 16 (bae 241 211 208 265 289 245 253 252 254 281 248 s
Uriget urdl and sant io rest 1% 176 179 176 183 161 164 158 174 1B 1711 s

“

Chargs besy wagon (1 2] 006 0os s.
Mormal time 495 3
MIC time 2664 5
preparalion time 006 s.
Qpergtion per lins 1.00
Cycle time 532 5
Allowance 112
Std time (takt Uime*allovvance) 596 s
DGR 12683
‘mount: ]
Sandhdachine LPP process . 08 July' 1l Takl time

P up urdt tray 138 247 2M 258 228 13 116 147 137 20 177
Attach parlicls sea 8962 1120 1029 1050 1033 689 984 929 730 1127 75
Press by push lool 752 588 65 652 5861 6.81 922 925 B74 5.63 743
Yizual mapect & Send 10 nesd process 239 188 148 180 139 145 118 168 224 185 174
Frepsrsiontme T o0 T T o)
Crangs weal"25) g ian 030
Normal time 2070
M/C time 4.00
preparation time 0.30
Operalion per ling 1.00
Cycle time 3.25
Alowanice 1.10
Sid time (1akt time*atovwance) 577
DGR 13094
L MO L4
vanShigchine LPP procass < 08 Julg'11 Takt time
[MEtme Geebitatio) 120 1100 1100 1100 100 1200 1200 110 1180 1200 01305
Prorsfiontmemiany " " oes a0 364 3 261 355 505 2% 288 33 28] s
Pick und & Reosd 280 083 03 088 077 103 184 115 110 117 108 109 s
Unipad and Put undl on fhe fixtue 13 107 107 087 100 137 132 G793 030 085 107 s,
Pul un o transter 046 055 049 0B84 058 034 059 047 052 034 0s2
Prepuetiontine 22 7 ams
Trarefor tray weagon (4] 207 207 =
Normal lime 268 s
MIC fime 130 s.
preparation time 207 s,
Qpergllon per ling 100
Cycle time 673 5
Allowance 112
Std time (tekt time*allowsnce) 75 s

DGR 10029



Cycle Time QC gate

Freq 1 2 3 4 ] 5 6 7 8 9 ]
Visual Inspection|  4.50 481 4.51 423 4.09 I 417 4.62 438 4.39 427
—
Preparation tyme 0.50
Change Lransfer wagon (*100)| 0.50
Operalion tuma 4.40
MG tme 000
G MiC
preparalion time 0.50
cycle mme LRl
Std tzme (takd time*allovancs) 539
Capacity per day 14035 DGR

64

0.50

6.50



