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Why Do This?

The Deming Chain

Impreve Quality.

Improve Productivity,
DECIEASE PrICE

ncrease Vianket
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Six Problem Solving Steps

|dentify

¢ recognize the symptoms
Define
+ Agree on the problem and set boundaries

Investigate
+ Collect data

u Analyze
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Seven Quality Tools

Cause and Efifiect Diagrams
Elow: Charts

HIStograms
PAlELo Chelrts
CONUBICHENTS
SCALEFDIE0fenS
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Quality Tool

Brainstorming

[Diverse group
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Quality Tool

Cause and Effect Diagrams



Graphical representation
ofi the trail leading to the root cause of
a problem

o Decide whieh quality: charactenstic,
OUICOME or: effect you Want te
examine (Imay/ use Pareto; chart)

o Backidone —drav straightline
o RI135— CAlEQEIIES

o \VIEdIunm SIZEIBRES —SECOREaNn
CALISES

o Simall PeNeES = repL CAUSES

Big hane

small bone

Mediumsized
hone

Backbane

\

Factors (causes)

Characterstic

Charactenstic (effect)




Cause & Effect Diagrams

Breaks problems down Inte bite-size pieces to find root cause

[Fosters, team| Work

u Common Unaderstanding of 1actors calsing the proniem
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Cause & Effect Diagrams

Sample

Manpower

Source info incorrect '
— Wrong source info

Didn’t follow proc.

Dyslexic Transposition
4 : Wrong purchase order

Incorrect shipping
documents




Quality Tool

Flow Charts




Flow Charts

Visual illustration of the sequence of operations required to

complete a task
+ Sehematic drawing of the process to measure or IMprove.
« Starting point fier process Improvement
« Potential weakness Injthe process are made: visual.
« PICIUre;of process as It snould he.

Benefits:

7 ldentiify Process IMproVements

7 Unoerstana thne process
72 SHowstduplicated erfon and oLernen=valle=a60earstes
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o Simplest of all
floweharts
o Used for planning new

Precesses or examining

exIsting one bl
» Keepipeople focused on Pt epor

thewiole process Hercvere retum Oustore
o LISt majer steps Life arelysis
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Show what actually happens at
each stepiin the process

Show what happens When nen-
standard events occur:

Graphically display’ processes to
Identify, redundancies andiether
Wasteal efifiont

\VWiitertie precess step inside
EACH SyImio]

(CONNECT e SYIMIeISWilH
AIGVS SHOWING e GIECHoN Ol
FloWy

Toolbox

(:) Start/stop
O I:l Operation

<> Decision

anut/output

— Flow line

Transportation

Transmission

Measurement

Delay

Storage




1- Fleet Analysis
utilizes data
warehouse reports to
create and distribute
a selection matrix.

2 - Other Groups
compile data as
determined by FRB.

3 - FRB meets to
analyze data.

4 - FRB selects
candidate problems
for additional
investigation.

5 - Action Assignee
performs detail
analysis of failure.
Requests failure
analysis as needed.

6 - Action Assignee
documents
investigation
findings.

7 - Action Assignee
reports investigation
results to FRB.

8 - Fleet Analysis
monitors failed item
to ensure failure has

been corrected.

11 - Fleet Analysis
monitors failure to
ensure corrective
action is effective.

10 - FRB determines

required corrective

action - i.e. QAM or

supplier corrective
action.

9 - FRB Categorize
Failure: Workmanship,
component, material,

maintenance, or
design. Also fleet
wide or RSU.




Quality Tool

Checksheets



+ Tool for collecting and

organizing measured or counted
data

¢ Data collected can be used as
INpUt data fier other guality, tools

» Collecticata inra systematic.and
ErganIzed manner

» 110 GetermIne seurce ol proplen

v o fachitate classificauon o
GaleN(StEuiIcauen)

Machine 1 Machine 2
Operator A Morning

Afternoon

Operator B Morning XX
Afternoon "

X= Number of times the supervisor is called per day.

Defect  Insufficient Cold Solder
Type  Solder  Solder  Bridge




Quality Control Tool

Histograms



To determine the spread or variation of a
set off data points in a graphical form

Collect data, 50-100 data pernt

[Determing the range off the: data

Calculate thersize ofithe class internval

[Divide: date peIiis 1o Classes _.II II-
[DELerMINE the Classilaeunean

Colunt of data points i each class Stable process, exhibiting bell shape
D aWANENISIOaNET




Allows you to understand at a glance the variation that exists in a
process

The shape of the histogram will show process behavior

Often, i1t will tell you to dig deeper for otherwise unseen causes of
variation.

The shape and size of the dispersion will help identify otherwise hidden
sources of variation

Used to determine the capability of a process

Starting point for the improvement process




Quality Control Tool




Prioritize problems.

Create a preliminany list of
PreBIEM classIfications.

Jially/ the GCCUIENCES 1 each
preRIEMmICIassIHcaoN:

Arrangereachl classiiicationiin
ofefdeifran llejgestio Oy

(CoENSUUCEthEaIRCHarD

Type of Defect Tally

Crack M
Scratch

Stain W |
Dent

(Gap il
Hole N W W N
Others W Y Il

Total

Example of a data tally sheet

Total

10
42
6
104
4
20
14

200




Pareto Charts

u Pareto analysis helps
graphically display.
results so the
SIgnIticant Tew.
PrORIEMS EMErge
fiemithe general
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Pareto Charts
Pareto Charts Weighted Pareto

\Weighted Pareto charts use
the guantity. of defects
multiplied by their cost to
determine the enader.

Weighted
Defect Total Cost cost [:
Gap 4 200 800 - 500 4
Dent 104 2 208 £ |
Hole 20 5 100 g
Crack 10 8 80 300 |
Scratch 42 1 42
Others 14 1 14 200
Stain 6 1 6
100 -

0 B ==

Gap Dent Hole Crack Scratch Others Stain
m Weighted cost 800 208 100 80 42 14 6




Quality Control Tool




Control Charts

The primary purpose of a controll chart Is to predict
expected product outcome.

Benefits:

u PrediCprocess oUt oifcontrol and out o
spec]ﬂgauon HIMILS

5 DISTINGUISHREIVVEERISPECINIC, IUENUITANIEFCAUSES Ol

Varatoen
u G ENISEaNOIFSTASTICAINPIOCESS CoNo]



Control Charts

m Strategy for eliminating assignable-cause variation:

+ Get timely data so that you see the effect of the assignable
cause soon after It occurs.

+ As|S00N|as you see semething that Indicates that an

assignanle cause: ofi variation has happened, search fior the
CALSE.

Nange teols to compensate fa SSignable ca
[rAlegy/ oI FEAUCING COMMORA-CALSE Varlation:

y DO not attempt torexjplainiin
VAIUESIOF rlrl_,r.sl POINLSHPreaU

n
-l

E GIiierence etween any oiitne
£0 1ol EXSY/StEMNNICONLIoL:

RECUCING ComMmMon=CalseVanaon usualiyrEquIres maxing
rlmrlrlmerJLaJ CIENYES TNNYOUIFPROCESS




Control Charts

m Control Chart Decision Tree

+ Determine Sample size (n)

+ Variable or Attribute Data



Control Charts

Control Chart Decision Tree




Adding the element of time
will elp clariiiy your
Understanding| o the Causes

Off Variatien I the ProcESSES.

A i ehart s aline graph

i data PoIts GraanIZes i

Wime seguenceraneicenteren
O tHENMECIE G aizNaIUE:
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Ususual variation can hide in a frequency plot




Control Charts

Individual X charts

m The data must have a normal distribution (lelli curve).
IHave 20 or more data points. Fifteen Is the abselute minimum.

LISt the data poeints initime erder. Determine the range hetween
each of the consecutive data poInts.

H H E E B B

NOtNE Mean oif avVerage ol therdata point\values.
tnercontrel limitsS (tnree stanuare deviations)
sgeJes [ YOUI control chant
Dlia\WWreiSEIONINENEPIESENUING thENUEIANTESN

DliadWAnE U ppEranCNOWERCONOINIIILS:

PlOT el POINISHIMEISEGUENCE:



Next, look at the upper and lower
control limits. If your process IS in
contrel, 99.73% of all the data
points will be mside these lines.

Tthe upper and lewer control limits
lepresent three standard deviations
O Elter side: i the mean.

[DIVICE: the diStance BEWEen the
Centerline andtne UppPer contiel
IMIGIRLe tAneereauaIfZeRES
[Epresentinethree staneard
GEVIaIGNS:




Search for trends:

¢ Wo out of three consecutive
DoINts are In zone “C”

¢ Four out of five consecutive

DOINTS; O/ the same: SIde: of
ine center line are on Zene
“B*or C*

s Only ene ol 10 consecutive
POINLSHSHAIZONE A%




Too few runs (below the lower limit) generally
indicates that something cyclic 1s systematically

Specials are any points above the slufting the process average,
UCL or below the LCL

A Run violation is seven or more
consecutive points above or below
the center (20-25 plot points)

A trend violation is any upward or
downward movement of five or
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- - - Example of too few rumn
more consecutive points or drifts pe e
of seven or more points (10-20 plot
- Too many runs could point to a problem of con-
pOI ntS) secutive, over-compensating process adjustments
. . . . or indicate that the data points actually came from
A 1_|n_20 V|O|at|0n IS Mmore th an two sources with different process averages.

one point in twenty consecutive
points close to the center line

Measurement

Example of foo many runs



Quality Control Tool

Scatter Diagrams



To identify the correlations that might
exist between a quality characteristic
and a factor that might be driving it

A scatter diagram shows the correlation
between two variables in a process.

These variables could be a Critical
To Quality (CTQ) characteristic and
a factor affecting it two factors
affecting a CTQ or two related
quality characteristics.

Dots representing data points are
scattered on the diagram.

The extent to which the dots cluster
together in a line across the diagram
shows the strength with which the
two factors are related.




Scatter Diagrams

Decide which paired factors you want to examine. Both factors
must be measurable on some incremental linear scale.

Collect 30 to 100 paired data points.
Find the highest and lowest value for both variables.




If the variables are correlated,
when one changes the other
probably also changes.

Dots that look like they are
trying to form a line are strongly
correlated.

Sometimes the scatter plot may
show little correlation when all
the data are considered at once.

v’ Stratifying the data, that is,
breaking it into two or
more groups based on
some difference such as
the equipment used, the
time of day, some
variation in materials or
differences in the people
involved, may show
surprising results

x X x
Paositive correlation Positive correlation No correlation
may be present

Negative correlation Negative correlation
may be present

Stratified

Uinstratified and straiified scaffer diagrams



* You may occasionally get scatter
diagrams that look boomerang- or
banana-shaped.

v'To analyze the strength of the
correlation, divide the scatter plot into
two sections.

v'Treat each half separately in your
analysis

» Helps identify and test probable causes.

« By knowing which elements of your
process are related and how they are
related, you will know what to control or Scater diagram with peds and roughs
what to vary to affect a quality
characteristic.
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