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Oldeadl bSlys- — Process Mapping  ©
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Define Phase

ol blhse — Gantt Chart e

Bl deluo — Problem Statement

dugll delus — Goal Statement @

48U CluaYl — SMART Goals
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Introduction to DMAIC
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okl d>0 - Measurement Phase

oLl ¢1s31 — Data Types  *
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Introduction to DMAIC

ookl d>y6 - Measurement Phase

45kl p gl Histogram, Box Plot, Stem & Leaf, Dot Plot e
oLl xe> Data Collection ¢

bozecd! S giwn 0L Measuring Sigma Level e

okl sy Jd=3 MSA (Measurement System Analysis) e

ddaa]l wlyu8 Process Capabilities

aogalsl

J-o-c]

o3 dae) — Al sias § iall e issue 01 lJ.I.IJj.I.“J_



7401 | Fdol | rgol |

o
-
u
T
(@)
w

DMAIC (ye doaddo
Introduction to DMAIC

Jud=l d>, Analysis Phase

saadl xSadl — Critical Thinking Approach (Y=F(X))

@@;U\ casas)l — Brainstorming

bVl — Correlation e

Ola=sl — Regression e

Jaall bl Jud>s — FMEA (Failure Mode & Effect Analysis) ®
Olus )l whlosl — Hypothesis Tests e

Golsl— T-Test e

bl Jd=i— ANOVA e

AU/ bl Jud=35 — One Way, Two Way ANOVA
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Introduction to DMAIC
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)l euesa’ — DOE (Design of Experiments) e
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deladl wlaxall 3:S — OEE (Overall Equipment Effectiveness) ¢
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Sl d>ye - Control Phase

Sl Lilys Control Charts e

Sl das Control Plan

359309 delid)l ddsad) el =Yl SOPs & Documentation
Ol e/ 380301 Audits

daliall Ol>glg claYl ol 50 KPIs / Dashboards
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Quality Defenation

EIGHT DIMENSIONS OF QUALITY
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2000 until now

Lean Six Sigma
1987 until now
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Six Sigma
1960- 1980’s
TQM Total Quality
Management
1940- 1960’s
SPC Statistical
Process Control
1920- 1940’s
Quality As
Inspection Time aoslsl
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What is Sigma?

I Golaal] il 8392l i3

What is “Sigma”?

. . ameasure of “goodness”, using a universal
measurement scale.

Sigma
£ P
¥ e
\ 4 2 8 6
X V‘; /)
(Defects Per

Million Opportunities)
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The difference between Lean and Six Sigma

Lean cnll Six Sigma ez diw ial)
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Whatis SixSigma
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What about DPMQO?

DPMO = Defects Per Million Opportunities ®
)l 9ala) duoyd (gade JSU AxB gradl o guall saa) uliia @
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What about DPMQO?

DPMO Gl e Jlis
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Benefits of implementing the Six Sigma system
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Sigma Levels vs Cost Of Quality

Sigma levels & Cost of quality

Sigma Defect rate(PPM) Cost of quality Competitive level

6 3.4 <10%
World
233 10-15% Class
-1 6210 15-20%
Industry
3 66807 20-30% Average
2 308537 30-40%
Non
1 6,90000 >40% Competitive
Arogalsl
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Quality
Cost

Old Minimum
quality cost

New Minimum
quality cost
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COQ Cost Of Quality

We can lower cost and
maintain or even
improve quality level!

>

T Quality Level

Quality level for
min. quality cost
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Traditional Quality vs Six Sigma

What is “Six Sigma”?

99% (3.8 Sigma) Good Enough 99.99966% (6 Sigma)
* 200,000 wrong drug * 680 wrong prescriptions per decade
prescriptions each year

* 5,000 incorrect surgical 88 incorrect operations per year
operations per week

* >15,000 newborn babies *5 dropped each vear
accidentally dropped per vear

* 2,000 lost articles of mail per eless than 6 lost articles of mail per
hour day

* 2 short or long landings at most *less than 1 short or long landing
major airports each day every eight years
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Benefits of implementing the Six Sigma system

What is “Six Sigma”?

Sigma quality Level (with * 1.50 shift)

1000000 |
100000 —
10000
1000
100
10

] -
0.1

Parts per million rate

Average
company

Best in

class
Domestic airline flight ——
Fatality rate (0.43

ppm)

001

| | | | | |
| 2 3 4 5 6 27
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Benefits of implementing the Six Sigma system

What is “Six Sigma”?
It is critical thinking

Six sigma is based in large measure on creating a closed-loop
system that is sensitive enough to reduce a company’s
variation (inconsistencies) and keep it safely on the path to
performance and success.

The formula used to describe this closed-oop system in six sigma
companies is Y = f(x)
Traditionally we focus on Y's

measure output
XS Ys

Inputs Y =1(x) Qutputs

Output is a function of some input from some process
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Benefits of implementing the Six Sigma system

Examples of Six Sigma Savings

Company Year Began | Savings
Name Six Sigma | ($Billion)
Motorola 1986 16

Allied Signal |1994 0.5

GE 1995 4.4
Honeywell 1998 1.8

Ford 2000 1

aogalsl

J-o-c]

ouim dae) — 4da giae (3 8al) aaaa issue 01 U.l.l..lj.u



-
u
T
(@)

7401 | Fdol | rgol |

O] duzgin 9 e y9loxo
Key components of an improvement methodology project

CTQ Critical To Quality 85¢2 (S giue 85L) *
CTC Critical To Cost a8l Jdas o

CTS Critical To Schedule &4l Jlas o
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Characteristics of an improvement methodology project
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How to select improvement projects
Sasdl o Cllas o
dalaia)l Colunl pusy
$Bly 0sSo O
Gelaill (L6
Boye 055 of @

Cost/Benefits LBl blas a8 &,lae o

Pareto Priority Index PPl = Saving * Probability of success

Cost * Completion Date

Priorities Matrix <ULVl dudss 48 gasaas Ll Slaiwd! S
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Reasons for the success or failure of improvement projects
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Examples of improvement projects

Scrap gl (§ Bl Jdas e
Rework zobedl wldes Julas o
o 51 85) Y 5 el
Aol Sldoad 251 posll Julss o
O lasall 8205

SWIIOg3all parass o
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Examples of improvement projects
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Introduction to DMAIC
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dwaz) J>lal) S Lais| s DMAIC

Define cas,=dl o

Measure »uLall e

Analyze Jd=l e

Improve uwsl e

Control Saall /lauall e
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Introduction to DMAIC
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Project Charter g9 o)l Bliwe
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Introduction to DMAIC

JB 1Yl 0g89 ULl 2o Measure uldll Ao .2
Process Mapping wldeall La3l,s cuye

Data Collection Plan @bl pox dlas-e

oLl MSA elas Jdje

Descriptive Statistics (o9l slbax>le

Cseally cpbal) dpdadl Gluedl pass Analyze  Juloll Ay 3
Fishbone/Ishikawa dSewd! dalae 319 Cudl lalascas

Pareto Analysis gio)b Jd=se

Hypothesis Testing wlus )l eolylosle

Regression Analysis Hldsadl Jd=se
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Introduction to DMAIC
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Pilot Testing (go,=d! slasle

2=l ey Oluwedl cpds Control Seull/ lapall dl>je 5

Control Chart 4él el cllalasoe

SOPs duslud)! duiazi)l Olel, =Yl

Visual Management & a4l §)ls)1 elgale
Control Plans @Sl Jalas-e
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Belt levels in Six Sigma

White Belt jaxd! el

Las aualaally Q;g—wé'u,wuqu

Yellow Belt jaeIl ply=l

ducslead) 19391 @ gy — 33,8 suaaS polanll (3 2lay

Green Belt _»a3Y! ali=]l

DMAIC <lgal SESURE stb.u)’\ dos Sl 8w ao)lie 98

poufuo\ S 2oy Lies .35.9.:3\ 2l oz Lw 9ol e Oide (Salall dolgs Cabb g0
.)yu)’\ ‘4’)2.]\ d‘f‘“l

Black Belt 559l ply=l

el @lgaly sbasYl (§ s — BaBang 8BS aylaw 54

Jro Oliangin Gk sl pasdl Ay O3 3580l 398 oo L goylined Jo ploas § 0%
DFSS sDMAIC
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Belt levels in Six Sigma

Master Black Belt (susJl 39l pli=l

slpasdly slgudl Aoyl dargy — A1 Hladuny jde

Champion dduaadl saball/ Jla

lgall 4899 lidall o — Gl aoliwe]! s

Bl 39 e)lsall 5851 cdinShiwdl Gl xo aulawll 38153 cpasn S ol (I e
Process Owner ddox]l ¢l

L] doldl opo ISTug sl Olan whall 3l dalee di) ¢ JolSIb ddaadl e J9§us
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DMAIC dizgin Olglas
Steps of the DMAIC methodology
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Problem Statement a8l Olo 4US o
Project Goals &9 wll Cslaal ass o
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DMAIC dizgin Olglas
Steps of the DMAIC methodology
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Vi oot et £9rnadl paas Loy \KPIS\ dewliadl uplaoll o o
: dda i)
BR) bt o g X lgd 835001 Jolgaly ¥ dend)l ddosll loryien a5
Sl paz dlas elad] o

LB 9igag OULAI 485 (o 3l o

Value ¢ Flow Charts elasciwl oldesd! au)
Stream Mapping.
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DMAIC dizgin Olglas
Steps of the DMAIC methodology
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Business case Problem statement

Goal statement Project scope
This identifies the project’s objectives and targets and how This specifies the boundaries
the success of the project will be measured of the project. The most common scope limitations are
budget, time, authority, and resources. Additional aspects of
the scope

are addressed below.

Project plan Project Team
The greater the amount of The project team members
detail that can be provided, the better. However, an should be identified along with them expected time
estimated completion date is required contributions to the project
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The preferred method for describing a process is to identify it with a generic name,

show the workflow with process map and describe its purpose with an operational

description
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There are usually three views of a process

What you think it is
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What it actually is
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What it should be
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Who might receive benefits?

Who might experience negative effects?
Who might have to change behavior?
Who has goals that align with these goals?
Who has goals that conflict with these
goals?

Who has responsibility for action or
decision?

Who has resources or skills that are
important to this issue?

Who has expectations for this issue or
action?
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Stakeholder Analysis

Project
Stakeholder impact

Level of
influence

Level of
importance

Current
attitude

Action plan
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Figure 1.6 Example of a (FD matrix for an animal trap.
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Objective

August

September

11]18

25

11815

A. Construct survey questionnaire

B. Decide whether to buy/build software

-

C. Print and mail questionnaire

D. Buy/build software

E. Test sofiware

F. Enter data into database

G. Use software to analyze results

|
(E—
[—

H. Interpret results and write report

—

Figure 122 Example of a Gantt chart
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Table 13.2  Matrix diagram shapes by nu

mber of variables or groups compare

Matrix shape

Number of variables

C

?H’.X'-ll"

| vk | w

Table 133 Relationship symbols and weights for matrix diagrams.

Relationship Symbol Weight
Weak O 1
Medium o 3
Strong ® 9
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Matrix Diagram
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Matrix Diagram

Customer Requirements

3 o) — s sine 3 sl pen

Customer Customer Customer Customer

D " R T
Purity % = 99.2 = 99.2 = 99.4 = 99.0
Trace metals (ppm) =5 — = 10 <= 25
Water (pprm) =10 =5 =10 —
Viscosity {cp) 20-35 20-30 10-50 15—35
Color =10 = 10 =15 <= 10
Drum »
Truck » [
Railcar »

Figure 13.7 L-shaped matrix example.
Products—Customers—Manufacturing Locations
Texas plant L ] O O
Mississippi plant - O
Alabama plant @] ®
Arkansas plant (] [ ]
8 garge volume Model A Model B Model C Model D
Zig Corp. ]
Arlo Go. @] (@] [@] L]
Lyle Co. O O
Time Inc. [ ] L ]
Figure 13.8  T-shaped matrix example.

aogalsl

J-o-c]

issue 01

L, B LS ATl B



401 1 Fdol | rdol |

H
i
-
o

B abnddl alas

Matrix Diagram

Manufacturing Sites—Products—Customers—Freight Lines

O e O Texas plant 0 0|0
O | @ | @ | Mississippi plant ® 0
® | & | Aabamaplant | O ®
O O O | Arkansas plant O [
Red | Zip |World-| Trans Model | Model | Madel | Model
Lines | Inc. | wide | South A B Cc D
® @] Zig Corp. ®
L Arlo Co OO0 |0 | @
o O Lyle Co. O O
| @ Time Inc. [ ] [ ]
@ Large volume
() Small valume

e 13.9  X-shaped matrix example.
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Flow chart
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What is a check sheet?
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' Triscuitz/Ritz
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Check sheet
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Check sheets are forms used for
Joall 7 a=5 checking results of work

DLl xe>9 38>l verifying and collecting datae
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How to Create a Checklist

Ao o) s A1 5 93] A8L5) S
Below items can be added, as necessary

va>al e oy3)l The purpose of the checks .1
da=s o LThe items being checked .2

oa>=dll 44,b The methods of the checks .3

oaall 399 7oyl The dates and times of the checks .4
o=l 3Ll ez idl The person to perform the checks .5
@l The results .6
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Example of check sheet
Defect check sheet

No. of .
defects J-o<l
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Cause & Effect diagram
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Based on the data available, dots are marked on the graph & the
distribution of the dots is observed.

Fuel efficiency

Speed of the two wheeler

How to read scatter diagrams
You can grasp the correlation between pairs of data just by looking at
the shape of a scatter diagram.
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Why Scatter Diagram?
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Why Scatter Diagram?

Application of Tools
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