Total Quality

e A people focused management system that aims for continual
increase in customer satisfaction, at a continually lower real cost.

¢ Broad concept 1mplementcd dlffcrently in cvery organization.

e Has three fundamcntal prmc1plcs :
o Focus on Customers and Stakcholdcrs

o Participation and Teamwork throurfhout the orffamzatlon =
o Focus on contmuous 1mprovement and contmuous leammﬁ =

e Three quality manaﬂcment ﬁamev» orkz, to talk about f?i;’;} =
o Malcolm Baidudﬂe ’\dii Quaht‘y A“fard :
o Six Sigma
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Malcolm Baldndge Nat'l Quality Award

e Introduced by Congress to reward U S based compames for
quality and performance. '

e Malcolm Baldridge - U.S. Commerce Secreiary 1981 1987

O Interesting note about your 16{1(}:9:’ — dad nurixc’d d:!er_ Ih under M B as an
ECOH()IHE’YHCNI fm I?Je DO.C -;7_,' =

e Award based on seven kev a1 eas = =T a
o leadership="-—=">— = = = =
o strategic plannmﬂ == = ==

o b’lelllCS:; iLbLihEs — = = = =
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o customer and market fOCﬂh —— -
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O measur ement, anah S1s, ané knm& ledﬂe manaoen'zem
o human resource i@tijs = ==
O process manaﬂcmcuf = -
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ISO 9000

e [SO - International Standards 01 gamzatlon

e Series of 5 international standards =
e The standards describe what 1s nccded mamtam

effective quality conformance systems.
e For example: ensuring mcasummcm and tcstmg

equipment 18 calibrated conectly il
e And for maintaining thmgs llkC adcquatc ICCOId

keeping.
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¥ Six Sigma

e Another quality assurance methodology o

o Came from motorola (3.4 defects per million opportunities)

e Any error that is paSséS'éﬁ f&fthe;i;ustomep;sf gcns*xde"r;edf—:ddefect
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Other Important Concepts of SIX Slgma

Quality Assurance The entlre system of pohc1es pmcedures and
guldellnes estabhshcd by the org. tn mamtam quality

Quality Engineering - To mclude quahty in the de31gn ofproducts an
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: processes and to ldentihf quahty pr{;blems pnor to product;nn =

Quality Control - Scucs 0[ mspecllens and measurements toi
determine if quahty standards are bunﬁ met

’
o’
¢
&
o
e
.
’ﬁ
=
'
o
ﬁ!
o~
p*
e
e

i L i 5 ;--‘ikv = : = , peal )7_.. e e
Y= v "IF e AL i el e e i e - s =
e R _I:a@mmsmm e e 55 e e e

Scanned with CamScanner



A\

Statistical Process Control

v
”
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This section consaders quahty control proccdures for a productlon
; process where goods are manufactured commuously

There can be dlffercnt Causes fm quahty deﬂradangn e

raw ll‘l'ittrialb or ﬂpt.f‘ll@l’ EITor

¥

’

: Assignable Causm - f{}r example teals weannc {mt poor quahty of
:ﬁ[ n this case 1!7;: pi ocess. Shf)ll]d be E‘Oi‘l eaed or ad]uvted A S AP

P
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Common C*m:,es Rﬂndami\ occumnﬁ \alntmm m rmtcneﬂs Fmt
écxample tempe;amau humdlt} ete.

o’ ¥ This is mmezkmﬁ 1]1(13 {mmm‘ hc é’(idlh wim ()Hec[ H’nmwh p: ()c c{ss
¢ refinement. By o= el e s e il B
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Statistical Process Control

Vhen assignable causes are dctectcd wc conclude thc process 1S out : |
f control : :

- Z
When only common causes are detectcd we concludc thc plocc‘;s' o
s in control orin ara!mmal control. Sl e E ‘
' o

State of Préducticn Pr'ncéss‘ s

: Ho False

Ho True

Process in Control

Prdcess out-of- control

Decision

| an out of control process ;

Continue ' s el
Oorrect Decmon :

Process | l

' e to contmue) !,

' TYpe{E-Irrory_ e 7

Adjust (adjusting anin- ACO_'TF:GQt‘Dec:sron i

Process

_ control procoss)
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; : Control Charts

: Provides a basis for deciding whether variation in output is due to common causes (in
g control) or assignable causes (out of control)
“ |

: Control Charts are classified by the type of data they contain. Examples are: Sample

¢ Mean Chart, R Chart, p Chart and np Chart.

: Control Chaﬂs are pretty simplé. e
o

: They contain an upper control limit (UCL) a Lov& er Control lelt ( LC L), a center
” line (process mean) and ploﬂress in sequentlally in time.- :

o P s e 5
o’ % -CenterLine. = — Process Mean
5 é‘ : - when in Contraf
~
ﬁ wn
LCL
& _
= Time
’ ng. =4
"
'
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Sample Mean (x bar) Chart

To build the sample _meanchart, relnf:nlber the‘sampling distribution
of x-bar. Speciﬁcally that— the'st_andard error}-f G/\/n »

The samplmﬂ dlstnbutmn of X- bar 1s used to dctermme 1f the process
is in control. T poreron s et o

Also recall from our studv on normal probablhty dlSﬂ’IbutIGHb that
99.7% of the values of a ncarmally distributed random variable arc
within = 3 dev ]21'[103]\ Df the 133{3&13 Thlb sets our upper and Iowcr

control limits:

UCL=p+3, i(’L R Sl
If the ;‘n‘ocesa mean aﬂd standald du iation arc umknc‘m n we Can rrcf
our Process mean from the ov cral] amph mcan and our CL trom

thc. Average Rahﬂc (x& szfw es 20, ‘{ - "() és‘)
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R Chart

Similarly to how we do a chart centercd around the mean, we can also
do one centered around the range ) T

| % AN ‘1‘ ‘_ m:"l-‘\“ b “ i

| In this case, the range of a qamplé can be thought of as a random

 variable with it's own mean and standard dcv1at10n i A
: Y Jiln
;

' The average range (R-bar) provides _a:ﬁ!é‘s‘fﬁnﬁté:bf"‘the mcdn

' it ‘\ ‘ AR | | ' i

, The estimate of the standard dcv1at10n ()f thc 1angu Can be dCllVCd
i from R-bar and a standard control chart (70 ’%)

- W

‘L(L RD, LCL=TRD;

-

# See Figures 20.10 - 20.15 to undmstand lmw ﬂm \Vd“‘s dcm cd
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Usually used when output quahty is mcasurcd in defectwe or non-
defective 1tems e e |

p stands for proportion, and we use p bar the prcaportlon of defc—:ctlve
items found in a sample i : =

The samplincr distribu’tion of p-bar is the same as in Ch.7. Please ~
review this as well as Figures ?O 16 and the >5 Iule for determmmﬂ’ =
large sample size.

-

Control Limits for a p Chart: ==
=~ = - ; ;

UCL=p+3s_ LCL=p-3s_ —
i = £ 4

-
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Usually When mcasunng thc i
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Interpretation of Control Chai'tS. |

| i

The location and pattern of points on a control chart enable us to .
determine with a small probability of error whether our process 18 in

statistical control.

ANNANINRRRNY

’ i Any data point outside the control limits is a primary indication our
f process is out of control -- corrective action should be taken ASAP.

Also look for points that are on one side of the center line, and/or
" gradua] shifts or trends over time.
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