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(Productivity)

2.1

(Autonomation)

(Subsequent Process)

(Quality Assurance)

(Respect-For-Humanity)

(Outputs)

" (Just-In-Time) ” ”

(Preceding Process)
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(Kanban System)
(Smoothing Of Production)

(Setup Time) (Production Lead Time)
(Standardization Of Operations)
(Line Balancing)
- (Multi-Function
Workers) (Flexible Workforce)

(Visual Control System)
(Autonomation)
(Functional Managements)
(Company-Wide Quality Control)
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2I1Il 11 ”

(Subassemblies)

“on

(Smoothing Of Production)
(Reduction Of Setup Time)
(Design Of Machine Layout)
(Standardization Of Johs)
(Improvement Activities)
(Autonomation)
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2.12

(Withdrawal Kanban)

(Production-Ordering Kanhan)

2.2
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Process)

(Final Assembly Line)

and Conveyance)

()

(Subassemblies)
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(One Piece Production
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(Cycle Time)
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(Mass  Production)



Machines”

A u 1B

/
Production)

2.1.5

(Setup  Costs)

2-3
2498-2507
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(Options)
"Flexible
/
(Fine-Tuning
(Pressing Process)
(Die)
(Punch Press)
. 2488-2497 15

2513 3
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(Standard Operations Routine Sheet)
(Man-Machine Chart)
Operations Sheet)
(Cycle Time or Tact Time)

(Master Production Schedule)

(Standard
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(Line balancing)

(Invisible - Conveyor)

2.18

" (Just-In-Time) (Autonomation)
i " 100%

Autonomation
Automation

Foolproof
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(Andon)

(Visual Control System)

” (QC  Circle)
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Maintenance)

2.1.10

TAKT Time

TAKT Time =

Work in process (WIP)

TAKT  Timew

TAKT Time

(Work in” process)

TAKT Time

line
TAKT Time  Cycle Time

Cycle Time Cycle Time
TAKT Time

(Preventive

TAKT Time
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Cycle Time < TAKT Time
Bottle neck  Cycle Time > TAKT Time

Cycle Time TAKT Time
Cycle Time 1
L )
TAKT Time
2.4
A . CDE TAKT Time
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2.5

TAKT Time
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Group leader
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(Preventive
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2.1.11

x4

JIT

JT
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JT

(Low Cost Automation, LCA)

JT Kanhan



2,000

17%

(Machine utilization)

100%

10
10002400 = 083 83 %
400

2,400

27)
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2.1.12

(Effectiveness) :

(Efficiency)

(Quality) :

(Productivity):

)

(Quality ofwork life):

3
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(Innovation):
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(Profitability/  Budget
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2.1.13

.. 1990 Frederick . Taylor Frank

(Efficiency)
“ (Standard Time)"
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96 %
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2.9
Output  — t T ft ft
Input -> t >
2.9 Output  Input

Output Input

3
1) (Total Productivity)
2) (Multifactor Productivity)
3) (Partial Factor Productivity)
Total Productivity = Total Output
Total Input
(
Input ~ / Output
Multifactor productivity = Total output

Subset of inputs

38
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(Subset of inputs)

Partial factor productivity =  Total output (2.11)
Single output

2.1.14 (Time study)

(Time Study)
(Normal pace)
(specified method)

(Motion  Study)
(Time study)

Time standard

BEAECTED QJIRJN AEES =TOAL TIME SFENT ONGHERATION. 212
SIADAND TIME FHERREE



100%

EFFICIENCY = ACTUAL OUTPUT (2.13)
STANDARD OUTPUT

4
1) Direct time study

2) Predetermined motion-time systems

Motion time analysis (MTA)
Body member movements
Motion-time data for assembly work
The Work-factor system
Elemental time standard for basic manual work
Methods time motion-time study (MTM)
Basic motion-time study (BMT)
Dimensional motion time (DMT)
Predetermined human work times.
Master standard data (MSD)

3) Work sampling

4) Standard time data and formular



L Labour Cost Control

2. Budgeting (Overhead rate)

Overhead rate = Estimated Overhead Cost

Standard labour cost for the estimated volume.

3. Cost Estimation

4. Manpower planning

5. Training

6. Production Line Balancing

A load

1. Incentive Scheme Based on Qutput

8 Evaluation of Alternative Methods

9. Production Scheduling

Critical path analysis.
10. Plant Layout

Production line.
11, Maximum Plant Capacity

(214)
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” (element)

(Elements)

intermittent element

(Elements)

Motion  study

regular element”

cycle
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0.04 0.35

( )
Element)
"constant element”

Constant Element

Variable Element

variable element  time

"Inspection element"

(Inside Work ~ Element)
(Outside ~ Work

"Variable element”
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element

100

1

Variable element
1 =001 0.0001 . 1
2
(Continuous timing)
0
(Repetitive timing
0
motion
Accumulating - timing 2
2
2 1
0
0
Hamburger 30
(Foreign element)
2-3

Constant

Snapback timing)

(Variance)
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(Chance)
Standard error ~ mean

2 = 12
OI'-:O +<|7\Iz(2 ....... cT

N'cr'
NTr
CF= 0’ 2.1
VT (239
0- = standard deviation of distribution of means
o' =standard deviation of universe of each element
N" = actual number of observation of the element

Standard deviation (CJ) root-mean-square deviation

L(*- (216)

N
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9% 100

distribution)

5%

9%
5%

0.05 x

0.05 &
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10

Zp975=1.96
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(2.17)
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3%

(Assembling Activity)

(2538)

(2531)

3%

6
198,901

(Machining Activity)

(Imbalance of Process)

373,108
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6.38% (Man-hour Productivity) 7.69

(2536)

(Line Balance)

4.69%, 4.83%

(2541)

3.65%
3% 53%

(2543)

2.8%
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20

9

87.2

54

(2538)

(2538)

25

(Just

6

Time)

49

11.87 1

93.2

, 2537)



(2534)

(2537)

(2535)



33.3

(2542)

20

(2532)

25

10

(T-Test)
0.01
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(2546)
(Flat Crush)

(Flat Crush) 891 kg/33.2cm2
(Ch 0.63

(Cause and
Effect Diagram) (Affinity Diagram)
(Cause and Effect Matrix) (Pareto Diagram)
(Measurement System Analysis) (Hypothesis Test)

(Screening  DOE)
(Curvature) 6
(Response - Surface  Method)
(Flat Crush)
1165.22 kg/33.2 cm2

(Flat Crush) 1102 kg/33.2cm2

(0 149
0.86
(Flat Crush )
(2546)
(Failure Mode and Effect Analysis)
3

() (0), V)
8.23% 0.66% 5.83% 0.75%

4.48% 1.06%
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ICE Final Data Q2 (August 2000): A different way of doing business

Dell

Dell JT
Dell

Dell 204 47
40 JT Dell
Dell
Dell

Dell JT

Mahesh Gupta, Heather Holladay (2001) The Human factor in JIT implementation: a

case study of Ambrake Corporation

JT

JT
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JT JT

Joseph Damiano (2001) : Just Time Inventory A Financial Perspective

JT

Wal Mart JT

JT

Patrick . Picardo, MAJ, USA (2003) : The effectiveness of just in time (JIT)

Medical Logistics in Supporting the Warfighter

JT



1) : a7

JT

Chung Myeong-Kee ; Transforming the subcontracting system and changes of
industrial organization in the Korean automobile industry

JT

vl

>
S~— — S—

(&3]
-

Hyndai, Kia, Daewoo
JT } I
1980 JT
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1989 60%
1 1 50% T 1993
Hyundai 2
0.5 Kai JT
1990 Hyundai Valug  Added
Network
2
JT
JT

Balaknshan 1 R: The Toyota Production System: A case study of creativity and

Innovation in Automotive Engineering

Toyota
JT
3
TOYOTA 8
1) JT
)
3)
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L=

(Just In Time System)

JIT

JT ‘

( Pull Method of Material Flow )

( Zero inventory )
( Zero lead time )
( Zero failures )
( Eliminate 7 Types of Waste )
( Overproduction )
( Waiting )
( Transportation ) :

( Processing itself) -



( Stocks )
( Motion )
(Making defect):
1) (' Small lot size ) JT
2) ( Short setup time )
3) ( Reduce WIP inventory )
JT
4) - JT
(Quality at the source)”
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C-card )

(Kanban System )

(Container )

JT

(Production Kanban ; P-card )
(Two-card System )

P-card
C-card

(Conveyance Kanban
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