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1. (Productivity)
2. (Quality)
3. (Cost)
4. (Delivery date)
5. (Safety)
6. (Morale)
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3)
1900 Gantt Chart H. Gantt
F. W. Taylor
IE 1910 ( ) H. Fayol
F. B. Gilgreth
1920 W. A. Schewhart
Sampling Dodge & Romig
1930 J. D. Mooney
E. Mayo
Operations Research (Blackett Team)
1940 Hitchcock
(Mark 1)
Cybernetics G. Dantzig
N. Wiener
PERT/CPM
AGREE
A. Maslow
X Y D. McGreger
1950 (MBO) P. Drucker
IE H. A. Simon
System (. )(GT) L. Von Bertalanffy
S. P. Mitrofanov
Systen (TQC) A. V. Feigenbaum
1960 Qw J. M Juran
Fuzzy L. A. Zadeh
Micro Computer(PC)
1970 FMS, ROBOT
CIM System
1980 (Expert) System
(Al) Systenm
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90%

83%

66%

53%

45%

60%

85%

PTS 65%

85%

52%

60%

52%

37%

60%
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Step

1 Step :

- (PAC) - ’

- - Layout

- ( Line Balancing) - 55( , , , , )
2 Step : / L.C.A

0

0 S.T 0 Gauge

0 System (Logistics) 0

0 Low Cost Automation 0 Stock Point
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3 Step :
o VE (Value Engineering)
o VRP (Variety Reduction Program)

- Module Based Design

o CE ( Concurrent Engineering )

o DFA, DFM

4 Step FMS (Flexible Manufacturing System)
o FA ( Factory Automation )

o CIM ( Computer Integrated Manufacturing )
- 24
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20%
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80% output
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2 - 8 Rules
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Problem 1
Problem 2

Problem 3
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Work Sampling
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- Work Sampling y
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Work Sampling

STOP WATCH
VTR

Work
sampling
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2. Work sampling

1)Work sampling
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Work sampling

< -3 Work sampling ( )
08:05 08:17 08:39 08:42 09:02 16:17 16:24 %
mo| oo / 25 | 89
oo / 28 | 100
/ / / Il 28 10.0
|| /////\\ ol | on | 104 | 37
ol Q\ / /| 25| 8g
m ;o\ | 11 | 39
111 / \\ / 17 | 61
Il I ;| 12 | a3
TN /| | 30 | 108
10 10 10 10 10 10 10 280 100
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2) Work sampling

( ) (Work sampling)

“““““““““““““““““ B NO .
________________________________ i 1 4 1

2 3 2 = 36.5/(12*5)*100 = 60.8%
________________________________ - 3 2 3

4 4 1
-------------------------------- - 5 1 4 .
________________________________ i 5 > 3 » Work sampling
———————————————————————————————— - ! 2 L = 29/50*100 = 58%
———————————————————————————————— - 8 3 2
I e I S B I 2 3 2
________________________________ ~ 10 3 2 . = 60.8% - 58% = 2.8%

29 21

3) W/S
D

)
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©)

4) Work sampling (W/S)

5) Work sampling

» Work sampling

) : ( )-
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e \Work sampling

S (
Z°x (1-P) P
S%x P N (
Z
N 95%.
N = 4 x (1-P)
$2x P
<Table 11-4> N
Work sampling N
L. ( ) 100
2. ( ) 600
3. ( ) 2000
4- 4000
5. ; ) 10,000
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< -5 95%

P( )(%) ( ) (%) N( )

) S%, P=25% N 4,800
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1
, Work sampling (sampling 100 )
75%( - 25%)
95%
+ 10%
, ?
y = 2P
= 52 ; =
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6)

(11
20 3,600

{3,600} OVER 20 = 180 /

)

sampling ,
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2. Work sampling
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950622 220985 | 742942 783807 | 907093
989408 037183 | 133869 326680 | 485451
194660 687432 | 674192 695066 | 899093
785915 610163 | 310163 171067 | 096126
978142 269577 | 907093 742942 | 783807
326355 358421 | 172294 978308 | 497013
763328 349067 | 262095 742942 | 7113805
: 3

950 — 9 : 30 (0.50 x 60 = 30)

622 - 6 : 13 (0.22 x 60 = 13.2)

220 - 2 : 12 (0.20 x 60 = 12)
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7) work sampling
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LINE :
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LOSS PARETO
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3) Work Unit
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2 Stop Watch

4)
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@) 8 23hr
> > 18 183n
(> 6 462m
[] 2 1h
4 2h
2
18 76h
70 26h 76h 645m
: JI6, o
LOT Size
( : )
- . . LoT
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- Who,Where,What,
4)

(5W1H)

( )
LOT ( LOT SIZE)

O o0Ooo
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o)
_ 1 lot
) /1 x 1 lot
= lot X lot
_ 1 lot
4.
( ) ( ) ( When ) ( Where ) ( When )
« : )
« . LOT, JIG,
O )
«C . )y
—> ( , ) (timing)
(
( ) )
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4.
3
1
4 5 6 7
1
2
3
2
8 9 10
3
- From to chart
from kk I mm a
Kk 2 °
C C
d
1
mm

NNN N
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% 3.0 / .
D G0 ) 5«
R 0.5 1 \Va: 3
B 0.5 1
B G.0 )| 1 cart
B 1.0 / D : 0.5
1.0 /
W 3.0 / In the case of [ work order
b 4.0 S / In the case of ) Inspection
0.5 S slip
0.5 S «Changing the displacing time
D 0.5 S «of assembled parts
D 1.0 /
R 1.5 /
D 3.0 1
D 1.0 / . 6.0
B 1.0 )  fab. delay 11.0
E} 0.5 part shelf ’ 3.5

0.5 . 3.0
D - . 10

(10 m)
23.5 d
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(Packing case
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, ,Timing

Check List

> patrol
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,Layout
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¥

v

\

operation

handling

trans-
portation

inspectio

n delay

storage

product

parts

function

quality

* b b [

* b b [

transportation

route

flow

from-to

* b o b

schedule

surplus

retention

inventory

* bk b

facility

X%

KoK M

L]

\
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1

[

10
o A Pork Lift
e 1 20Kg pallet
[ J

(5 )
e B Roller conveyor

1 10

[
. (
° Pallet |,
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) , pallet5
30M  Milling Machine
, 15
Roller Conveyor , 5M
1.5M Milling Machine
10M )-
3 )-
5
¢ 3)
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1)

O Loss

| -

]

O JG( ), ,

2)
< 1>
Therblig (Time Study)
PTS BWF PTS

-MTM MTM-II
\WE MTM-11
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3)

1)

( 3/100 ~5/100 )
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A)
B)
)

)

A)
B)
©)
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A) stop watch -- 1/100

B)
C)
D)
E)

NN ) )

)
A)
B)
C)
D)
E)
F)
G)

-- 5~10

, 1/60
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< 4>

2 3 4 5)

1. 91| 8371 674| 4(985| 7| 1222
2. 94| 3| 75 78| 4| 89| 4] 26
3. . 103| 9| 83 87| 9|98 | 9| 34
4. . . . . .
5. (1) ; ; ; . ;
11. 61 M| A ad 5|V 16
12. 365 670 978 51215 4] 1521

13. R 974 27

cycle time 282 305 308 237 306
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< 5>
97.3.25 15:00
yd 1
No
1. 7 16
2. 21114 |17
3. 54133 |18
4. 64 | 10 |19
5. 94| 30
6. , 113 | 19
7. 121 | 8
30
cycle time 121
3)
?
?
?
?
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POINT

\
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? ,
?

?

?

?

? Layout ?
2 ?
) ?
) ?
? ,

? PARETO
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< 6>
T
!

X """""""""

v v v

v v v

X‘ ““““““ vt Eesssssssssssssssssommes ¥ B
LOSS
v
__X ________ e
I A e e
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point>

SO LS LS BEEG BN

A)
B)
)
D)
E)
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- Eliminate (E)

- Combine (C)

- Rearrange (R)

: Simplify (5)

5W 1H
Why -=>
What -=>
Who / / -=>
When / / -=>
Where / / -=>
How / -

C,R
C,R
C,R
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Check

, Check
A)
B) LOT ?
)
D)
E)

, Check

E) 2(
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1)
2
2
2
2)
7 >
| |
| |
i N
3)

=

Data

>

=

=
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< 8 -
NX32
199
A B
0.50 0.50
] 0.32
1 ] 0.50
] 0.26 2.50
2 ] 1.38
3 cover set 0.20
] SET 1.20 stopper 0.60
4 —
] ON, OFF 0.60 1.00
5 0.80 0.80
6 — 0.50 0.50
1 1.40 1 1.40
-
T 0.50 , stopper 0.50
8 ] 0.30 0.30
9 — 1 1.40 1 1.40
T 0.20 6-26
— cover stopper . cover stopper 0 10
10 0.10
— SET 1.00
11 ON 0.45
] N 0.30
| OFF 0.20
12 ] OFF 0.20 455
ON, OFF 0.40 :
13
1 2.00
14
15 — 14.55 14.55
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< 9> -

www.ielean.com

Unit : Minute
, 4cycle ( lcycle = 2.35 =2 21 =141 )
(1200T ) - -
B 18 :
33 ]
— 36
[ 48 12 05 T
0o 6 (_TAPE) >
| 6 TAPE 15 ]
12
| 6 ( ) ]
L 10 21 21 1.0 —
| 12 12 |
54 54
| 5 5 N
— 1.5 1.5 —
| 18 24 |
| ( TAPE |
12
| ) |
| 3 TAPE 9 6 |
— 2.0 39 6 ( ) 2.0 —
| 4 _—
= 24 2
3
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< 10-1> - ( ) Unit : Minute
Man-Machine chart
Time Operator Helper Machine Time
0.9 Prepare wrappers
i ) and labels
—1.0 | 2.2 Run machine 2.2 |stit stock( )[1.0
( ) _ _
1.3 |Wait for machine
—2.0 — 2.0
0.7 |Wait for Helper( ) 0.9 |Wrap( ) rolls
- — 3.0
3-01 0.6 | Label rolls( ) _ 1o
0.3 Open winder( Y 0.7 [|ait for operator . Idle( )
401 o8 Wait for Helper 0.8 Remove rolls 4.0
- 0.6 | Start Machine( )| 0.6 Place on skid( ) Lt 0
5.2 <Summary> 5.2
Operator Helper Machine
Idle time 1.5 min. 2.0 min. 3.0 min.
Working time 3.7 min. 3.2 min. 2.2 min.
Total cycle timg 5.2 min. 5.2 min. 5.2 min.
Utiliz%tion in | Operation Utilization Operation Utilization |Operation Utilization
percen
= 3.7/5.2 = 71% = 3.2/5.2 = 62%| = 2.2/5.2 = 42%

www.ielean.com
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< 10-2> - ( ) Unit : Minute
Man-Machine chart
Time Operator Helper Machine Time
Wrap-Cont
Label rolls
— 1.0 2.2 Run machine 0.5 Place on skid 2.2 Slit stock — 1.0
Prepare wrappers
0.
—92 0 and labels —2.0
0.3 Open winder ait for operator
0.5 Remove rolls Help remove rolls
—3.0 1.4 ldle( ) —3.0
0.6 Start Machine 0. Wrap rolls
— 3.6
<Summary>
Operator Helper Machine
Idle time 0.0 min. 0.2 min. 1.4 min.
Working time 3.6 min. 3.4 min. 2.2 min.
Total cycle time 3.6 min. 3.6 min. 3.6 min.
Pe[centage Operation Utilization |Operation Utilization | Operation Utilization
utilization
= 3.6/3.6 = 100% = 3.4/3.6 = 95% = 2.2/3.6 = 61%
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4)
¢y
?
?
? )
? ,
(2) Check List
A) ,
B) ?
D) ?
E) ?
F) ?
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(performance)
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4 I
1. (Performance)
2. PAC
L 3. (Performance) )
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(Performance)

(Man,Day)/
(Man,Hour)/
(Man,Minute)/
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(Machine,Day)
(Machine,Hour)
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PAC

Performance Analysis and Control

PAC (Performance),

PAC

5.
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70 ~ 80 %
95 ~ 105 %
PAC
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1) Tact Time
Tact-Time ,
C 7))
Tact Time =
7))
Tact-Time . , ,
Line , Trouble Conveyor
Tact-Time
( /7 ) *Line
Tact time =
C /7 ) ( )
Tact-Time
C /7 )
)=
Tact-Time
Tact-Time )
, Tact-Time. Tact-Time .
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2
2-3
Tact-Time 3~6 , ]
Tact-Time 1 Line
< -2> Tact-Time ( )
Conveyor Conveyor
1.00 - Car
0.40 1.00 TV,
0.20 0.40
0.05-0.10 0.20 s
2)
Line , WF  MTM
PTS
Line Line .Line
Line Check
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NT x
* NT(Neck Time) : Line Cycle Time , Neck Cycle Time.
«C )
( 90% )
()
4 )
_______________________________________________________ Tact time(3.5)
3 Neck time(3.0)
2
1 Cycle time
1 2 3 4 5
A B C D E
1.5 min 1.0 min 2.5 min 3.0 min 1.3 min
1 person 1 person 1 person 1 person| 1 person
< 1> Diagram
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Line point
Sub Line Main Line
Pallet , JIG
Line
Line Space( )-
Space.
Line , ,U
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*1 Cell, , L/T,
* ’ L)
- : Cell (Sony Bonson ),

or Jig Space.
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3) Line
Line Line
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:( X X
Tact Time
Tact Time =
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2) Line
Line
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- , Layout
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8 | 30 32 31 33 42 33 34 3H 31 36
&L 25
201
15
101~
5
L+ rrrrrd >
1 2 3 4 5 6 7 8 9 10
( )
* 1
* -
* 1 480 .
* Neck > 5 42 )
* =480 x 60 /(42 )
* LB =
) Line Line
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( 2) Tact-Time
- - 800
- 2 8
. - 45
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20 ( , 10 )
- Tact Mark 100

- 2 3%
Conveyor

Tact Mark

- - 16

1. Tact Time
2. Conveyor
3. Conveyor

: 1.44m

: 0.5m

(n/sec)
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Line Layout
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4
9\
<
\&/ \&/ \&/ \&/ \&/ \&/ \&/
7 6 6 5 3 2 1
3)
*3 4 )
()] 6 @ 6 6
1 Cabinet Loading 29.5 (Parallel )
2 CDT Cabinet 31.2 « - 460
3 CDT  Cabinet Screw 1 27.5 * - 80 /
* L - 0
4 CDT  Cabinet Screw 2 30.0 . Line __gg Q
5 Lead Connecting 29.0
6 1 56.0 ©
6 2 56.0 -Tact-Time
7 26.5 -Line Balance (%)
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3) (Logistics)

(Source of Supply) (Plants)

(Customers)

(Material Management)

(Physical Distribution)

LOGISTICS

e

e T - T TS T COTIT WWOTe e T COT

~

WO Te e T COT



www.ielean.com

dling)

(Han-

- (Neck)

e T - T TS T COTIT

WO Te e AT COT

WO Te e T COT



www.ielean.com

(Layout)

e T - T TS T COTIT WO Te e AT COT WO Te e T COT



www.ielean.com

2.
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- (Matrix)
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Group( )
(Bulk)
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2.
4)
( O —> [] D
VAR (String Diagram), Multi-Column Process Chart
From To Chart
1) String Diagram
v ;

\4 Forward/Backward

—
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—

= Perfect Parts?Steps / Parts Flow Steps

. Perfect Parts?Steps = [ -1IxPart  ( )
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Multi-Column Process Chart

Back Tracking

Parts A B Y 7
_____ 1 _————————— ] _—————mm o

8

8 O TOTAL
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/ /
BackTracking(
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Cross Traffic(
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2.
4 (From To Chart)
0 1: (Part)
v /
1 RABDCFS
v 2 RBDCAS
3 REFBACDS
4 RFACDS
5 RCADS
v
2:
v 0
(From To Chart)
v 1 2,000 0.5 1,000 1.0
2 2,000 9.0 18,000 18.0
3 2,000 0.5 1,000 1.0
4 2,000 15.0 30,000  30.0
v 5 2,000 3.75 7,500 7.5
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283 / 548 = 51.6 %
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o Spiral Technique

1. From To Chart
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A B C D E F G
A 45 15 25 10 5 12000
B 30 25 15 8000
C 5 LO 6000
D 20 35 12000
E 65 35 8000
F 5 25 65 12000
G 12000
1435
2. Flow Between Chart
A B C D E G
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4. Block Layout

1) EF
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G E/F Q
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D D/E/F (E
B, D/E/F/G ( D/E/F
4) AB B
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5) DE DE
6) EG EG
7) AD AD
8) BC BC
9) BF BF
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sWork Sampling

(Rating)

*PTS
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«-MODAPTS  -MTM
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b) (F)
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e)
- a)-d)
4) 3> (Point)
(Level)

1 2 3 4
1. 5 10 15 20
2. 5 10 20 30
3. 5 10 15 20
4. 5 10 20 30
5. 5 10 15 20
6. 20 40 60 80
7. 20 40 60 80
8. 20 40 60 80
9. 10 20 30 50
10. 10 20 30 50
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< 4>
% % %
0 - 156 1 5 220-226 11 | 48 290-296 21 | 83
157 - 163 2 10 227 - 233 | 12 | 51 297 - 303 | 22 | 86
164 - 170 | 3 | 14 || 234 - 240 | 13 | 55 || 304 - 310 | 23 | 90
171 - 177 | 4 18 241 - 247 | 14 | 59 311 - 317 | 24 | 93
178 - 184 | 5 | 23 || 248 - 254 | 15 | 63 || 318 - 324 | 25 | 96
185 - 191 | 6 | 27 || 255 - 261 | 16 | 66 || 325 - 331 | 26 | 99
192 - 198 7 31 262 - 268 | 17 | 70 332 - 338 | 27 | 102
199 - 205 | 8 | 36 || 269 - 275 | 18 | 73 || 339 - 345 | 28 | 105
206 - 212 9 40 2716 - 282 | 19 | 77 346 - 349 | 29 | 108
213 - 219 | 10 | 44 || 283 - 289 | 20 | 80 ||350 - 30 | 111
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< 5> (Level)
Level 1 Level 2 Level 3 Level 4
40 F 35 F
68 - 70 F 80 -90 F 0 F 5 F
40 - 50 % 30 %
(70 - 75 F) 60 - 86 % 80%
30 - 0 dB 30db (90 dB)
( ) 60 - 90db - 100dh
20 - 50ft CD
:50 - 100ft
1 15 1 1
1
10 10
)
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16)

120
116
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80
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2. (Rati ng) www.ielean.com

1) Rating
( ) ( ) (
2) Rating
0 ( )
O
3)
(Pace)
(Incentive Pace): 10m 6.2
(Normal Pace) : 10m 7.8

Www.lelean.com Www.lelean.com Www.lelean.com



2. (Rati ng) www.ielean.com

< 6> Rating
(skill) (Effort)
Al + 0.15 Al + 0.13
A2 + 0.13 A2 + 0.12
Bl + 0.11 Bl + 0.10
B2 + 0.08 B2 + 0.08
Cl + 0.06 Cl + 0.05
C2 + 0.03 C2 + 0.02
D 0 D 0.00
El - 0.05 El - 0.04
E2 - 0.10 E2 - 0.08
F1 - 0.16 F1 - 0.12
F2 - 0.22 F2 - 0.17
(Condition) (Consistency)
A + 0.06 A + 0.04
B + 0.04 B + 0.03
C + 0.02 C + 0.01
D 0 D 0.00
E - 0.03 E - 0.02
F - 0.07 F - 0.04
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(Rating)
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(Leveling )

Leveling 4 Rating
(Rate)
30

. C2 + 0.03

. Bl + 0.10

. E 0.03

. C + 0.01

- + 0.11
Rate

Rate =1+ 0.11 = 1.11(111%)

=30( ) x 1.11 = 3.33( )

[1] 1”
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(Work Unit)

PTS(WF  MODAPTS )
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MODAPTS
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OO0k WwN B

. MODAPTS

. LG-MODAPTS
. LG-MODAPTS

. LG-MODAPTS

~

www.ielean.com

www.ielean.com



1. MODAPTS www.ielean.com

)
MODAPTS; MODular Arrangement of Predetermined Time Standards

(2
1960 G. C. Heyde

©)

- MODAPTS

MGMP
M3GIM3PO - 3130

wywrwieteameom wvrwteteameom
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(2) LG-MODAPTS
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(2) LG-MODAPTS

MODAPTS 1 MOD = 0.1

TRTIT
cNoNe
el
)
w ©
~

( 10.74%)
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NO. MOD

1 M1 1 2.5 Cm
2 M2 2 5.0 Cm
3 M3 3 15.0 Cm
4 M4 4 30.0 Cm
5 M5 5 40.0 Cm
6 GO 0

7 Gl 1

8 G2 2

9 G3 3

10 G11 11

11 PO 0

12 p2 2

13 P3 3

14 P5 5

vvw.;c:call.uU||| mi‘e"‘eall.uvlll mi‘ﬁmn—




3. LG-MODAPTS

www.ielean.com

No. MOD
15 11| 1 (
16 B2 | 2
17 D3 | 3
18 A2 | 2 2
19 VR ! 2
20 ws | 5
21 R2 | 2
22 R4 | 4
23 F3 | 3
24 ca | 4
25 B17 | 17
26 B8 | 8 ? B17 2
27 S30 | 30
28 N3 | 3
LI

2 ']
VVW.IGIUGI LVUVITI

wvrwteteameom



L. LG-MODAPTS

(1) LG-MODAPTS

www.ielean.com

MODAPTS
M7, PO.5, P13, W4, C1.5, C3, AL.5 7
611 1
G2, P3, A2, R4, B8, N3 6
MODAPTS LG-MODAPTS
ML,M2 M3, M4, M5 5 M1,M2 M3, M4, M5 5
60,61,62 3 60,61,62,63,611 5
PO,P2,P5 3 PO,P2,P3,P5 4
L1,E2,D3,A4,W5, 10 L1,E2,D3,A2,A4,W5,N3 »
R2,F3,C4,B17,530 R2,R4,F3,C4,B17,B8,530
M7,611,P0.5,P13 g B B
W4,C1.5,C3,A1.5
29 28
vvw.;c:cal L.VUVITI ml L.VUVITI
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MODAPTS LG- MODAPTS
1,0.5,1.5,2,3,4,5,7,11,13,17,30 0,1,2,3,4,5,8,11,17,30
13 10

[H.C.C (High(level) Conscious Control) ]

MODAPTS  H.C.C. LG-MODAPTS H.C.C.

G3, P2, PS5 G3, G11, P2, P3, P5

wywrwieteameom wvrwteteameom
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(2) LG-MODAPTS

222922297
6 ) 2222122 222
29292 229
272297 27 92
2 7?9 ? 2 7?9 ?
G 11 292 2292 2
29222272 2.292222222 2 92
P 3 2 22 292 7
2922222222 7
A2 29 29292 92 27
22227
R 4 27229
2 2929.92% 92 2 92
2452222 2 2
- 2992929222927 9
2B17 22 7?
229292229 292229229
2 2 27272 292
N 3 2 299229 292292
292227 9 ?
29 2729 292 229
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DL
(
MODAPTS MTM RWF LG-MODAPTS
2 Kg 0.129 0 0 0.154
3 Kg 0.129 0.143x(1+N x a) ( )x 1.5 0.154
4 Kg 0.129 0.180x(1+N X a) ( yx 1.7 0.154
5 Kg 0.129 0.216x(1+N x a) ( )x 1.7 0.154
6 Kg 0.129 0.288x(1+N X a) ( )x 2.0 0.154
7 Kg 0.258 0.323x(1+N x a) ( )x 2.0 0.361
8 Kg 0.258 0.360x(1+N x a) ( )x 2.0 0.361
9 Kg 0.258 0.396(1+N x a) ( )x 2.0 0.361
10 Kg 0.258 0.432(1+N x a) ( )x 2.0 0.361
0.186 0.257 0.246
75.6 % 104.5 % -- 100 %
*N= -1
a=

vwrrwteteaeom wvrwteteameom wyrwreteameom—mm
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@° ( )
MODAPTS MTM RWF LG-MODAPTS
PO 0 0 0 0
P1 -- 0.265 0.120 --
P2 0.258 0.553 0.234 0.258
P3 -- 0.849 0.390 0.387
P4 -- 1.258 -- --
P5 0.645 1.899 -- 0.645
* MTM  RWF
)6 ( )
MODAPTS MTM RWF LG-MODAPTS
GO 0 0 0 0
Gl 0.129 0.209 0.094 0.129
G2 -- 0.320 0.217 0.258
G3 0.387 0.410 0.360 0.387
wwwieteamecom wwwhieteameom
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(4)
(
MODAPTS MTM RWF LG-MODAPTS
R2 0.258 0.202 0.096 0.258
R4 == 0.209 0.600 0.516
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NO

MODAPTS

MOD MOD

MOD

MODAPTS

NO

MOD

MOD x

x (1+
()
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)

2 ']
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M1
* 2.5Cm
).
2.
3.
) 5
MOD = MOD x

x (1+
()

)

(

)

2 ']
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M5
*
45Cm
).
2.
3.
)
MOD = MOD x
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)
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M5 M5
M4 M4
M5 M5
M5 M5
a)
MOD
1/2 MOD M1/2 M1
1 MOD M1 M2
2 MOD M2 M3
3 MOD M3 M4
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b)
( 3)0D)
MS
) 1.
2.
3.
) 3
MOD = MOD x ( )
= x (1+ )
= (D)
*

2 ']
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MOD MOD
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GO

) 1. Push Button
2.

www.ielean.com

NO

MODAPTS

MOD MOD

MOD

MODAPTS
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MOD
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MOD x
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Gl
) 1.
2.
3.
)
MOD = MOD x ()
= x (1+ )
= )
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PO
) 1.
2.
3.
)
MOD = MOD x ()
= x (1+ )
= )
"w-;c:call-\;vlll

wvrwteteameom




S

) .

P2

LG-MODAPTS

wnN -

www.ielean.com

NO

MODAPTS

MOD MOD
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“ (H.C.C)"
13 (L-C-C)”

G3 P2 P3 P5

H.C.C. G3, G11, P2, P3, P5

L-C.C. H.C.C.
H.C.C.

L.C.C. ¥ L.C.C =

L.C.C. " H.C.C =

H.C.C. ¥ L.C.C =

H.C.C. ¥ H.C.C =
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MOD MOD
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NO

MODAPTS

MOD

MOD

MOD

MODAPTS

NO

MOD

MOD x

x (1+
()

)

(

)
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VVW.IGIUGI LVUVITI

M2

wvrwteteameom

ML M2




).

LG-MODAPTS

)
L1

www.ielean.com

4kg L1 1IMOD
2Kg
20Kg (20Kg
)
2Kg 0
2Kg- 6Kg L1 x1 x 1.2
6Kg-10Kg L1 x 2 x 1.4
10Kg-14Kg L1 x 3 X 1.6
14Kg-18Kg L1 x 4 X 1.8
18Kg-20Kg L1 x5 x 2.0
) 10Kg = 5Kg — L1 MOD 1.2
X 1/3
(Roller) x 1/10
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E2

E2
E2

A~ OWODN B

E2 2MOD
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MODAPTS
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MOD
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D3
D3

).

2.

3.

4.

)
MOD = MOD x ( )

= x (1+ )
= (D)

2 ']
VVW.IGIUGI LVUVITI

wvrwteteameom




S

). LG-MODAPTS

www.ielean.com

A2
2Kg
A2
).
2.
3.
)
MOD = MOD x

2 ']
VVW.IGIUGI LVUVITI

x (1+
()

)

(

)

wvrwteteameom




S

). LG-MODAPTS

www.ielean.com

A4
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3.
) Connector,
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NO

MODAPTS

MOD MOD

MOD

MODAPTS

NO

MOD

MOD x =

x (1+ )
¢

(

)
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(D
(2)
)

A Ww PN
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(BM)

Overhal 1 (PM)

- - - -

| | €| || |-

BM:Breakdown Maintenance

PM:Preventive Maintenance
PM:Predictive Maintenance
CM:Corrective Maintenance
MP:Maintenance Prevention
PdM:Predictive Maintenance

TBM:

(Time Based Maintenance)
CBM:

(Condition Based Maintenance
TPM:

(Total Productive Maintenanc

www.ielean.com

www.ielean.com
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?
( (Life Cycle) )
<4
S _] Belt
/ Seal
0
A 7 7
— <80 ?
rk (Sub Robot
® sys. )
()
S = Plant System,
D / Main | Transfer Line,
~ ] Sys. | Machine Center
<4
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L 11 20 A B

10 10
30 15 1
30
1 8
500 S%
B c/T 0.6 / 2.5 /
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\ 8Hr X 60 = 480

45 10
(435) 15 10
(395) 45 15 20

Cycle Time:0.6
Cycle Time:0.4

S%

1 89.7% -->  435-45 /435*100

2 66.7% --> 0.4/0.6*100

3 24 1% --> 0.6*500 / 435-45 *100
4) : 50.6 % --> 0.667 * 0.759 * 100

5) 43.1 % --> 0.897 * 0.506 * 0.95

www.ielean.com www.ielean.com www.ielean.com



2 www.ielean.com

)

| )

©) »

(4)

o ©)

(6)

www.ielean.com www.ielean.com www.ielean.com



2 www.ielean.com -

100%

www.ielean.com www.ielean.com www.ielean.com



www.ielean.com

2 ?
2 ?
?

GAP
?

B w N

2

www.ielean.com

www.ielean.com

www.ielean.com



www.ielean.com

—> —>
—>
>
—>
—

www.ielean.com

www.ielean.com

www.ielean.com




www.ielean.com

/ \

www.ielean.com

www.ielean.com

www.ielean.com




www.ielean.com

www.ielean.com

www.ielean.com

www.ielean.com



2 www.ielean.com

¢

*x

www.ielean.com www.ielean.com www.ielean.com



1)

2)

www.ielean.com

www.ielean.com

www.ielean.com

www.ielean.com




www.ielean.com

* 50-60%

www.ielean.com

www.ielean.com

www.ielean.com



www.ielean.com -

1
2 D
“ Pattern”
1 2
A 01 A 01
B 02 B 02
C 03 C 03
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5)  Skill
“ Skill

Skill

} } }
O O -

1 1 1
O O -
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4 CBM

~No obh WwDN B
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4 Phase
Phase 1 Phase 2 Phase 3 Phase 4
ox % °
o ox
° * ok
* °
Foolproof .
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n ?
" ?
?

Lead Time

\Z \
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1
2
3
4
1 20 %
2 20 %
3 10 %
4 50 %
1
2
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QA System

consumerism
& P.L

] _ Researché&
Detection _ Prevention Deve lopment
Systen Syste Systep

QA QA QA

PL : Product Liability

www.ielean.com www.ielean.com www.ielean.com
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(Quality)

(Quality)
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grade)

quality of conformance)

Cost

;‘{///

( )
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Target Value

(Substitute Characteristics)

- Dr.Kailash C. Kapur

Customer Satisfaction

Voice of Customer

Ouality

(Quality Control) ?

.
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COST

Cost(Quality Cost)?

?Cost,
J.M_Juran)
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Cost
Cost
ost
COST COST
Cost / Cost
Cost
Cost / Cost
(I Cost P A Cost)
O F-Cost P/A-Cost P/A-Cost
F-Cost
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2)
3)
4
5)
6)
)

I Cycling (Deming Cycle)

’—> Plan Do Check Action

1)
2)
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*
*
* PL
* A/S
H
*
*
x  (FIxibility)
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Data

D
D
D
D
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(4M)

QC
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=Factor)

2-3 80%

| e
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Bomndmomimem b Nt D msmnd o~



9 QC www.ielean.com
www.ielean.com www.ielean.com www.ielean.com



9 QC 7 www.ielean.com

D D I,

www.ielean.com www.ielean.com www.ielean.com

Bomndmomimem b Nt D msmnd o~



9 QC 7 www.ielean.com

Data DATA
Data

. . 100%

Data % %

A 20 40 20 40
B 10 20 30 60
C 7 14 37 74
D 3 6 40 80
E 2 4 42 84

8 16 50 | 100

www.ielean.com www.ielean.com
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(S).

0.1

QC
L
0.1

120

Data N. N
L .
(11.8 8.0)/9 = 0.422
(h).

MM)

N=120
5 12 5 14

15

7.65
3.0~
2.0~
1.0~
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QC
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L
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1)
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2) Run)
7RUN
3) 6RUN
- 11 10
- 14 12
- 17 14
- 20 16
4)
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