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Lean is attracted from the World for 4IR (Industry4.0)::
Lean (3IR) Lean MONOZUKURI (41IR Era

LEAN INDUSTRY 4.0 GENERATES BENEFITS BEYOND
THOSE THAT EITHER APPROACH ACHIEVES SEPARATELY

LEAN OPTIMIZATION ALONE Uptod0% - reduction

Tt — ~dustries<59

TPM Approach - i

Work
effich data-driven

Ergor Lean Manufacturing e
& Approach

. } ! O) :
e Num. of Industries< 209 o % i | 4 l’& a
0000000000000

‘l’li“

* Muttipte process flows
« Different layouts and
processes s 5 INDUSTRY 4.0 ALONE ]

» High level of manual
labor

* Workers follow dhigital SOPs Sensors Warkers follow
« Poor quality that forces « Robots support workers enhance safety digital SOPs
frequent rework « Cameras support data-driven quali
control fealy, Predictive |1
Robots algonithms |
70% « Robots perform efficient changeovers Sehoes f igonthms o}
P et
* Robots automate material handling material s autonomous 4
« Predictive algorithms improve handling maintenance O
autonomous maintenance | oo 2 N Fo
« But process inefficiencies and quality © 0 000 0 0 0«0 0O
155Ues persist
-3¢ Production  f Smar
10%—15% cost reduction L - 2 B machingry B connectivity

um. of Industries<5°9 BCG Report———————
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(7 major Iosses)

Equipment failure

Set-up & adjustment

Cutting blade change

Start-up

Minor stoppage & idling

Speed

Defects & rework
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100% OEE = you are manufacturing only good parts, as fast as possible, with no stop time.

Productivity OEE Three Factors

Loss

Is the machine operating or not? STOP 1. Availability Rate (A)
SLOW
How fast is the machine running? (Slow speed & Minor stops 2. Performance Rate (P)
and idling)
How many products meet specification? DEFECT 3. Quality Rate (Q)
_ Units of Output _ Units of Input — Units of Losses
Productivity = — = ,
Units of Input Units of Input
AllTime _ World-class OEE
Planned Production Time Schedule ~ [Sebeml=s ‘ ; o
' ¢
Run Time _-n? s
va £
] -
Net Run Time Performance = i
£
» 0
< Q

Batch production, OEE > 85%
Discrete process, OEE > 90%
Continuous process, OEE > 95%
Hansen (2001)
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OEE Analysis _ e i
.Star'ldar‘d CT 0:00:16 [ | v
‘Stamdard HT 0:00:13 | . .
‘Stamdard MT 0:00:03 |
Production Count 421 | o910 %
Loading time 24927 |
Operating time 24755 | 6585 %
(@Loss 0-00:00 | -~
@3Loss 0:00:00 e
@) Loss 0:01:33 |
BXB) Loss 0:55:56 |
7 Loss 0
OEE 66.25% e R T

H 8 eMMI4.0 Availability 99.09% ||
Performance Rate 66.86% . R . — —
Guality Products Rate |100.00% , ” o - . .
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Realtime

Difference Qty.

6

Actual Qty NG Qty.

1,084 - - NGProd
Capacity Volume  Pan Oty OFE™) Etfachency(™,
pl’O,d. Num. 2 n«; 455 604

Delay/Advance

Planning

Collective Wedom Platform

Operation
Capture Dashboarg

16.00 fa) 145 s naspl
Progress
Cycle Time

Time-wise CT

_CT Distribution

\7‘-“—91&%&%\#& /

Lemmi4.0 D ERHZINE
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(CW-Agent)

#» LEXER

Virtualy powrrieg everyihies.

00.45F > X 7 LDIRIRHEER
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OEE

1. Equipment
Failure

2. Setup and
Adjustment

3. Cutting Tool A
Replacement

Other Downtimﬂ
4. Startup

5. Minor Stops
and Idling

~
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[e]

L]l ]
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