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r |
This msearqh alm‘é t::r u‘nprﬁue praduction efficiency in a hard disk drive

factory. It fueimes on TRE seal m;ectlnn on drive covers by usmg injection machines.
The purposes ye tu__u'ﬁcmaﬂ;e pradu&!mr‘i rate and reduce late deliveries. The factory
has Iimiledﬁﬁourﬁ“gf iﬂcpe'ﬁsiué"inaéﬁi}wes that mmm varieus molds for production.
At present, lhyre arﬁ 43 identical ir%:tn:m machines for 60 product models. For
some molds for LL'-:mﬂ -quantity production, there may be more than one set.
Production is dﬁflded into twa groups; "-"f" for centinual production, the other for
made to order prqdﬂctigg,'ﬁ‘fch need mﬁ]lqhangus This group covers 57 models.
They cause a problem Eaf frequent machine 'agtup. which takes about 5 hours each
time. This results.in low prﬁdﬁéﬁm efficiency and late deliveries An analysis showed
that themam cause of efficiency waste was the machine aeiuu times. Therefore, the
product!un’efﬁciancy improvement was emphasized on redtmﬁg machine setup time
using the curicept of SMED (Single-Minute Exchange of Dlesll developed by Shingo
in c:un;unctlun with the work study technique to analyze and design a process and
additional tmls*tujenhancp"thgﬁefﬁcim qua;:hma setups:

When ’the resdlts were implemented, fate deliveries decreased from 12% to 2%
while the time spent for machine setup times was reduced from 30.2% to 12% of

machine availability time.
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Example of monitor :
Server center - Productiviy record (input - output)
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Total
Machine Productivity Pcs/Hr Pcs/Day Number of MC capacity/Day
% (21 Hrs)

Adhesive 80% 820 17,220 16 275,520

Oven 80% 2,200 46,200 6 277,200
Washing 80% 4,500 94,500 3 283,500
Injection 60% 220 4,620 43 198,660

(10 MC / Line 4 Line)
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Method : Machine Setup Symbol Current | Improve | Reduce
Operation O 5780.8 622.9 5157.9
) Movement = 2739.8 0.0 2739.8
Operator : Production Operator Waiting D 231.8 0.0 231.8
Chart Status : Improvement method ‘ Che_clzing > |:| 1884.8 1349.0 535.8

by separate External setup / Internal setup Storage i N 186.2 117.8 68.4

Criteria Type :Internal setup . " Time (Sec)| - 10823.4| .- 2089.7| . -B733.7
L R e (Min)| 11 180:4] 10 34:8) 111458
Step Method Time (See) | O ::) = R Remark
8 Take off cart from machine
9 Swop Old/New kitting one by one

Storage on correct Iocétion oq—bevice
Cart ’ g {

Re confirm ID reel & location on setup
9.7 g -
sheet .

10 Take in ngw- cart. 4
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External Setup Internal Setup

6.Load NC Program ‘

_____________________

1
i Veve
- Setup Conve -

1.0btain Setup Sheet o -

Il r L
\
m -a.,._‘-_! q

e ----|Take in Feeder Cart
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. |Issued Dater 11705/0

Symbol

6 Load NC program

Operation [>) 110.5| 107.3
Movement — 20.2]  o.0
Operator : Technician Waiting () 369.2| 401.3
Chart Status : Improvement method Checking 1 758.9] 615.7
by separate External setup / Internal setup Storage X~ 0| 0.0
Criteria Type : Internal setup ) T . Time.(Seoc) 1267.8] 11243} -0
| oo i (VA [ 2 e e B [ e
s Mothog k-l Yo |= (0 |H | E—
1 (Sec)
o Machine stop run 0.0 F Internal setup

Walk to machine

Nozzle setup

9.4[Put Overlay on maehiine table | 3
_________________ el ey A LW |

9.4|Setup backup pin’ y ; = 1

AW 8.18 MaANEIA INNSLIFL ANATEIAN s 789NN TLALAN

\r3adans wasnsuilgssaulagnisuilassliusanie udunauan

3.5.2.2 2an1suazkanisidasanuilsuniniglulmtluenuilsuns
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1st Confirmation

AN 3.19 dupaunismaglun rﬁn‘?" 594 NATALNENTEZLAUNNT M
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Method : Machine Setup Symbol Current | Improve | Reduce
Tt e e O 372.4| 3724 0.0
() 252| 252 0.0
Operator : QC Operator D 29 29.0 0.0
Chart Status : Improvement method El 1034.5| 373.3 661.2
by separate External setup / Internal setup v 0| 0.0 0.0
Criteria Type : Internal setup Time (Sec)| 1461.1 799.9 661.2
""""""" <o Time (Min)| o 24.4] - A3.8) 410
Step Method =l \V4 Remark
2nd confirmation: Sequence & MC Setting ** Internal setup
> Verify ID of Feeder against on setupisheet &
by location B a
2.1|Clear position of ID.Reel (Block b){ @der)} \\ This operation repeat 38 position
2.2|Read ID of Reel position ‘54'.6 I This operation repeat 38 position
2.3|Read ID of Reel on setup sheet 2'.2 ! This operation repeat 38 position
L Total Time peritem (Sec) . - Bl 7.5 ORI
1007|2961 D00 | Il
3
___33|wakw Comeysiigln L NG e ]
... 22[Confim Comvg@lifload in S 8 . e
3.3|Walk to Machine . J
4 Confirm ID of NC program on machine ™11.8
5 Confirm Conveyer out ™
" si|walkto convayerloadout | 0 1
" s2|Confirm conveyer load out (o bos| |
6 Confirm Backup pin setup 4 8.'4
7 Comfirm Teaching
7.1 g::tﬁ;r;;?:g:ing by select teachifig mode /1 6 Sampling 10 position
2 > " Sampling 10posiion_____]
2.2 Sampling 10 position
e Total. Time. (Sec). ... i 0. 76900 |
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Method :

Chart Status : Improvement method
by separate External set

Criteria Type :External setup

feed

Storage rt-s-t;- r;1-1
locatiol ard
Mo Machin
ma (See).

ation of

on Cart

Machine Setup Current Im:)sr:we Im"::gve Reduce
0.0 5529.0 5179.4 349.6
0.0 4481 215.0 233.1
Operator : Production Operator 0.0 0.0 0.0 0.0
0.0 520.6 51.2 469.4

0.0

Method :

Operator : rruuucuu:‘eralur
Chart Status : Impro» eﬁd

Improve | Improve
Operation O 622.9 0.0
Movement |:> 739.8 0.0 68.2 2671.6
Waiting - D 231.8 0.0 0.0 231.8
Checkini I:I 1884.8 1349.0 0.0 1884.8
g

Take off old device cart

14.6

** Distance from machine to storage area

22 Take in new device cart

53.6

"TEAAR I EN TN i
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1st

Total Timé pa

Method : Machine Setup

Operator : QC Operator

Chart Status : Improvement method =

Method : Machine Setup Symbol Current e Ing:'ive Reduce
4 peration O o 00 0.0 0.0
me ) o| o0 00 00
Operator : QC Operator \ a D o| o0 0.0 00
Chart Status : Improvement method % F e |:| 0| 661.2 0.0 661.2
by method improvementt - "--.gr}_’_ or = 0 0.0 0.0 0.0
Criteria Type : External setup - o
e —
Step Method Remark
0 Read ID of Reel **Fool proof by apply barcode system to kitting job
0 Read ID of Reel up sheet 00l proof by apply barcode system to kitting job
0 Confirm correct feeder **Fool proof by apply barcode system to kitting job
0 Clear position of ID Block b der) 00l proof by apply barcode system to kitting job
0 Read ID of Reel position L **Fool proof by apply barcode system to kitting job
0 Read ID of Reel on setup t **Fool proof by apply barcode system to kitting job

by method improvement

5, g
Criteria Type : Internal setup F - IIL"' 4’.

Step &
2.7 |2nd Confirmati
2.7.1|Walk to M;&\e
i

bly positiol

Current Im::':)ve Irnzp':':ve Reduce
tion O 3724| 3724 00 3724
s ) 252| 252 | 639 | -387
D 29| 29.0 29 26.1
[l 10345 3733 71.2 963.3
\V4 of 00 0.0 0.0
Time (Sec) 138.0 | 1323.1
T —

zﬂ’]‘W‘VI 3. 34 L"Jﬂ’ﬂuﬂ’)ﬁ‘ﬂﬁ“]_lﬁlﬂlﬂﬁ‘ﬂﬂ’im TPE Sealmﬂqwuhmumq@muﬂmmw M@\?ﬂ'ﬁ‘
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(Guni) (%) (i)

BKO1 3,600 46,200
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BK05 46,200
BKO6 46,200
TTL 277,200
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1JT02 30 4,620
IJTO3 30 4,620
1JTO4 30 4,620
IJTO5 4,620
IJT06 4,620
IJTO7 4,620
IJTO8 4,620
IJT09 4,620
IJT10 4,620
1JT11 4,620
1JT12 4,620
IJT13 4,620
IJT14 4,620
IJT15 4,620
IJT16 4,620
JT17 4,620

1JT2
1JT23 4,620

1JT24 4,620
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1JT36 4,620
1T37 o e 4,620
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1JT38 30 l|| .tl !I 60 4,620
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Periodical Capacity Assessment - PCA

PN 08K0ZS5, 05K0613,04 (CHOD14A04 , CHODZ1A04 , CHODS4, CHOO3S, CHOD36, CHOO37)

P/Mame  Mobile Top Cover
CAPACITY ASSESSMENT 2009 20059 " 2003 2009 2003 2009 2009 20039 20039 2003 2010 2010
1Q 20 2R 20 =1 an I 48 40 40 1R 1R
Assembly And Inspection Process Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
3-1) Adhesive Application (4pcs/qho, OF L 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3-2) Adhesive Application (6pcs/qho, OF L 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0
4} Baking MO, OF L 6.0 £.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
53 Injection 43 mc MO, OF L 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0
£-1) Washing Line Mo.2 MO, OF L 1.3 1.3 1.4 1.4 1.5 1.6 1.6 2.0 2.0 1.9 1.9 1.8
6-2) Wiashing Line Mo, 3 MO, OF L 1.1 0.8 0.8 0.9 0.9 1.0 0.9 0.8 1.1 1.1 1.0 1.0
TOTAL QUTPUT DGR {Target) | za,omo]  zmooo] zaoooo]  z3ooool  zaooool  #aooo0] 2a0o000]  za0o0o0]  zsooo0]  230000]  2z3oo00] 230,000
Mar apr IMay Jun Jul Aug SEp Ok Ry Derc Jan Feb

MNUMBER. OF WEEK 4 5 3 4 4 4 4 4 4 4 4 4
PLANMED WORKING DAYS PER. MONTH Zh 22 24 23 23 25 25 2R 24 22 23 ]
HOLIDAY WORKING 4 Z 2 3 4 & Z Z 3 2 2 Z
WORKING DAYS PER. MONTH 3l 24 2h 28 26 24 27 25 27 24 27 27

[ Feb.jE Mar apr IMay Jun Jul fug Sep ok hovy Ciec Jan Feb
CAPACITY PER MOMTH (KPC3) (Include ©OT) | 6,800,000| &,800,000) 6,800,000) 6,800,000 7,000,000{ 7,000,000 7,000,000 7,000,000/ 7,000,000) 7,000,000) 7,000,000] 7,000,000
YMI (&t supplier) 352.0
Carry Over Inv (E2open) 220.0 1070.67 1608.42 1678.56 130760 657,10 27313 283,30 520,94 729,76 730,76 731,76 73276

0l
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FORECAST ORDER Actual Forecast
Last month Sument monith Froduct : Top cowver
_L_], _.__ Unit @ Pes
Mat'l Type F MOK FiM ITl Fart Marne lT Custol‘nel: w % May’f Jun' 03 _J,PIS ."J.IQ‘US 1 k Sept 03 Ot DS.-". Mow' 03 Diec' 03 Jamt A0 Feb' 10 REMAR K
R TPV PRI 596956 FLTHCHO0E4007 Firebolt Top Cower HGST 134,000 161,000 134,000 146,000 163,000 161,000 144,000 163,000 134,000 163,000 161,000 163,000 | Forecart 31-00HFE (E2002 i
R TPV PRI 5296956 FLTHCHO023 804 Dolphin C Top Cowver HGET A012,000 216,000 502,000 284,000 637,000 216,000 394,000 637,000 502,000 637,000 216,000 637,000 | Forecast 31-JnH¥ (E20pe 1)
R TPYP R 598958 FLTHCHOD2ELIE Eromco B Top Cover HGET 623,000 440,000 G23,000 258,000 135,000 40,000 348,000 F35.000 Ga3,000 735,000 40,000 36,000 | Forecast 31-JnH¥E (E2ope i)
R TPV PR GE695E FLTHCHODEEAIE Eronco B Top Cover uTc 717,000 13,000 17000 13,000 717000 Forecast 31-J0HE (EXE 1)
R ITFVPRISE65EE FLTMCHOOZ3.003 Faloon B/ Top Cower HGET 3,005,000 34340000 3,085,000 3454000 3628000] 3.484.000( 3.454000( 3.625000( 3095000) 3628000 3454000 3628, 000 |Forecast 31-JnHE (B2 i
R TPYPRIGEI6956 FLTMCHOD:3A03 Falcon B Top Cowver UTE 2,011,000 50,0000 2,011,000( 1,037.0000 2,393,000 2480,000) 1,037,000 2,399,000( 2011.000( 2,389,000 240,000 2,300 000 [Forscast 31-J0HKE (B3 1
RITFVPRISEEEE FLTMCHOO41 002 Fanther C Top Cover HGET 130,000 86,400 130,000 287,000 82,000 36,400 287,000 g2,000 130,000 52,000 86,400 82,000 [Forzcast 31-J0HE (EXope i
Grand TTL | £,435,000 | 434,200 | §,435,000 | 8,088,000 | 7644000 | 6,054,400 | £.0%8,000 | ¥ B44,000 | §,455,000 | 7644000 | £,054,400 | 7,644,000
Rernark:

Mat'l type information : Planner
Gty forecast information @ Customer

-

Revized itern

SoL
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: FORECAST ORDER ﬁ_\ctual _Forec;:ist_ N

Last month Current manth

Product : Top cover

Unit : Pcs

: i — TR :
NOKP/M | Jan'03| Feb'03 | Mar03 | Apro9 ﬁng V4 y( ¥ Jul’ mﬁ- Au@\ﬂ-‘% %%t 09| Nov'03 | Dec'03 | Jan'10-—| Feb'10—
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