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Muri, Mura, Muda Y9330U3TTNNUUIA 3 AU

it P12 ] I
1t | 1t | 1t

Muri = Qverburdened

Lt ]
|1ti1t It% Eltl it %

Mura = Unevenness, Fluctuation, Variation

! | 1t !% %_u!% %%J_n‘%

Muda = Waste
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HUIAUAALLLDAY (Lean Thinking)
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LEAN

1) MITLYAUAMVDIAUANTOUTNT (Value) THINKING
| |

2) MILAAIANYTITUNIAUAT (Value Stream) -

Fames P Wormeck
and Darsel 1, kones

3) msmldnuaunanms lviaeg1eaeitiod (Flow) e il e
3 1
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1 ) Y A a2 .
1) MITTYAUAIVDITUAINTOUINIT (Specific Value)
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3) ANUABINITUBNNAMALITEINOUNAL (Feed back) Ao AINNIMUAI AHEA
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Function Deployment)
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2) MIUTAIAITITUNIAUAT (Identify Value Stream)

MIUAAIEITITUHIAUAL AD MITaMAuHINAAT (Value Stream Mapping,
VSM) «anumﬁﬁmﬂ%ﬂﬁmmmmmwm mummm@mmmmﬂﬁ 139970
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Current-State Value-Stream Map
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Future-State Value-Stream Map
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) 9 1 A 1 1 .
3) M lngaaunans Inasd19aoiio (Flow)

9

AT lanatl
1 X o 1 Y, <
1) 9611750990379 (Idle) Ao nraou lanau

2) ¥INIAT099N31TY (Breakdown) 139 89NUONNIIAILAN (Out of Control)
9 % Y o 9y A 1
aoaun lyIindunganzilni lasaau
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5) IANAINITHAAVDILADSNTY mumﬂmmmﬁmaﬂu (Line Balancing)

C]Nfl] ‘V]ﬂ‘l’ihlllllﬂﬁﬂ’e)\‘liﬂ"’ll@\‘lfﬂu ‘Hﬁ’ﬂ Lﬂﬂﬂﬂell’mellu (Bottleneck)
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= ' A o
7) AAMINUNUNDITDNITHAN (Waiting)

8) ¥afa 159U 1M1z @y (Line Layout)
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9 Y < Y
4) mﬂwQﬂmgﬂu@ﬁqmﬂﬂizmumﬁ (Customer Pull)
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1 Y A Jd . .
1) YAUUUNDIANT (Organization)
2) 9 TauAUIY (Attack Worker)
3) Jaassalyane (Cost Allocate)

o o 9 .

4) NINTEMFUFDU (Complicate)
5) lilaieuinnanunanaia

9
6) HOITLYZ T

LUIANUAALLIUAY

1) ﬁﬂﬁgﬂ?’ﬁ (Customer)

2) 9 Tawanugalal (Attack Waste)
3) 19aA119910 (Cost Eliminate)

4) 1l d1e 9 (Simplify)

5) G8U391NM3N3241 (Learn by Do)
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48




Lean vs. Six Sigma

Lean

FTUUMIHAALUVAY (Lean Manufacturing
A a d' 1 9 A
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M5 1va (Flow) voauiluran Tagriins
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Six Sigma

a da . . I ax
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A o 4 1 % 9
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A o 9 A a A Y
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AUNIN Ao 82 15 2 (1)
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1) MIIATTAVAUNIN
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Higher Sigma...Lower Loss
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Short Term
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Long Term
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Six Sigma gouliaunaaaeu 11l 1.5 Sigma
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Sigma means Customer Requirement...

UUNNIBAIINI P15IAAT Sigma AO

L Y o Normal Distributions
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C
= @
=
Mely 11.55 a.m. 99 12.05 p.m.. I -
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Cost of Quality
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Y v .
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2) Aunulumsindsziiu (Appraisal)
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AUNUUDUTY (Failure) (2)
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Qualtec.......
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Total
Variation

A lot of Xs can not control All most Xs in control
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Off-Target Too Much Variation
Centered
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Center Reduce
Process Spread
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requirements and reduce
process variation and defects 96



More control Xs, more sigma

USL

After con

/ Before control Xs

High Defect

/

Lowest de

Defauts Mean : Defauts

non Six Sigma : (USL-LSL) < 6 Sigma, defauts = 3.4 PPM
n Six Sigma : (USL-LSL) = 6 Sigma, defauts < 3.4 PPM
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@79814....NOUN1 Six Sigma

Inflated because of defects,
scrap rework and delays; can

\

be reduced with 6c
{

Sales
-Variable Costs $ 60

=Contribution Margin $40
-Fixed Costs $30

=Profit
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The Bottom-Line Effect of Six Sigma

Sales $100
-Variable Costs $60-5
=Contribution Margin $40+5
-Fixed Costs $30
=Profit $10+5

A Cost reduction of (5/60)x100% = 8.3%

Any improvement in quality and efficiency

goes right to the bottom-line!
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Six Sigma Funneling Effect
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The Roadmap “funnels” down the Xs from the ftrivial many to a "vital few”



The way to implemented called “DMAIC”

Define All X's

Measure 1st "Hi'l' LiS"'"

Analyze Screened List
Improve Found Critical X's
V Control Controlling Critical X's

<$$$7Cost saving
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DMAIC (2)

msun lv5uil5e (Improve-1)

091) dyd 9 o ] a 9) 4
Gllll@ﬂl!l!!ﬂl!ﬂTﬁWEJT(’JHJGlG])'u’N]ﬂﬁﬁﬂJ (Innovation) UALANUAATINTTIA

. . QU QU o 9)
(Creativity) Tumsaiaaunguesilarimiods X miilyn eonnnnszuaums
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Y Y
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n5een 1y laena ...

UHUANINTZUIUNT (Process Map)

HaLaAaLayNa (Cause & Effect Diagram)
MINATILHILVUMI A (Measurement System Analysis, MSA)
ﬂ"lﬁﬁﬂ‘]ﬂ”Iﬂf]"lllfﬂﬂﬂiﬂell@ﬂﬂﬁg’ﬂ’luﬂﬁ (Process Capability)
FMEA (Failure Mode and Effects Diagram)
MIANHINANTENULLVHAAIY (Multi-Varies Study)
N1399NLUUNITNAADY (Design of Experiments, DOE)

UHUNITAIVAY (Control Plan)
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Roadmap Example

Celebrate
Project $

Nex

Control

o

Value Stream Review
Prepare final report

ject

Define

[~ Customers, Value, Problem Statement Validate
' Scope, Timeline, Team Project $
= Primary/Secondary & OpEx Metrics

r~ Current Value Stream Map

r— Voice Of Customer (QFD) Measure

[~ Assess specification / Demand

[~ Document process (WIs, Std Work) [~ Measurement Capability (Gage R&R)
Mistake proof, TT sheet, CI List —~ Correct the measurement system
Analyze change in metrics = Process map, Spaghetti, Time obs.

= Measure OVs & IVs/ Queues
Validate
Project $
Validate
Project $
Improve Analyze (and fix the obvious)
[~ Optimize KPOVs & test the KPIVs I~ Root Cause (Pareto, C&E, brainstorm)

13 .

Redesign process, set pacemaker
5S, Cell design, MRS

Visual controls
Value Stream Plan

Find all KPOVs & KPIVs

FMEA, DOE, critical Xs, VA/NVA
Graphical Analysis, ANOVAJ9
Future Value Stream Map

Validate
Project $
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Six Sigma Organization (1)

TuMsVTMIsAUMNAIWNTZUIUMST Six Sigma 2lMIda lnseasielums
Aa 1 3 v Jd 1 Y o o
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Six Sigma Organization (2)

Six Sigma Change Agents
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Six Sigma Organization (3)

9

TagaulvaidendalnssasrnlumsuSmsszuuguninaci

o Jd .
NUIPIGAUDI0IANT (Leadership Group)

9
nyu)eu (Champion)
Jd [~ J

WAR07 LUanNuaf ( Project Leader’s coach Y30 Master Black Belt)

3 J J . A
puantuaa/nIuuaf (Project Leaders Y150 Black Belt / Green Belt)

a A A

AUIBNINY (TEAM members 1139 Yellow Belt)

v Y 9y
HIN U U/AIUDINTSUIUNTT (Process Owner)
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Leadership Group
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Champion
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Master Black Belt (1)
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Master Black Belt (2)
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Black Belt (1)
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Black Belt (2)

QU

o a Jd
ANUAUANTIILTINTOYAUAZMTUATIZHNG
Y] Y] d' d' A 9
9Tz UUMIATI IaNayens 14

S
a1 liudans
1 o’ ' ' 1 )
doasise Tewived Insasmsgnneheinerdos
a Y Y 3
AAMINANUNIM LT I8 U Ty
INTHUT U UDLUNH

doutazyIeaoau1rn Ny NNy

119



Team member (1)
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Team member (2)
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Process Owner (1)
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Six Sigma

HUIAA

aaANUAULYS

HUINY

1) Mviuailayn (Define)

2) ’qjﬂ‘ﬂﬂJWW (Measure)

3) WA 1eH Ty (Analysis)
4) u lvl5v1/59 (Improve)

5) aruauliag1A (Control)

Lean

LUIAA

[<%4

MaanNuglan
HUIN
1 a 9
1) 321AUA1VBIAUA (Value)

2) HEAINIAMAT (Value Stream)

o

3) hlvdnma lva (Flow)

4 Wandududaenaa (Pull)

U U Q

5) MIAANUFUIL A AZINUAUATDE

U v q

@011194 (Perfection)
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