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Exhibit 17.1 illustrates the approaches of firms to quality assurance,

Exhibit 17.1 : Approaches to Quality Assurance

Inspection before and Corrective action Quality built into
after production during production the process
Acceptance Process g Continuous
sampling control Improvement
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goods or services to ; 8 Necessary Corrections jp the manufacturing process.
the design The act of determining conform
a

specifications, L0 nonco

Quality: The sym
total features of 4
product which
influences itg ahility
1o satisfy 5 given
tdemand,

the function of inspection. |
units and finished products
is usually a Specification vy

nformance of the expected performance s
rcl)ro g;:.worqs'dthe acceptability on Non acceptability of parts, sub
; ICes jg etermined by i ; ; i and
hich is referre ¢ . y INspection. The basis for insp

) ity Quality may - .
influence jts ability to satisfy 4 gl'vyenedgrerf;lzd as the sym total of featyres of a product which

Basically the quality of Products apq sery

Customers. "The ICes 'iS Not defined o determined by P'Oducm,f
€ degree to 1y p; uality of Product or service is a custome’

hich the
I ¥ 5
Product o, S€rvice meets his or her expectations.

Ons of product quality are : e
:1\:' € Perform and meet the customer's inten

firms, it js determineq by
Perception of ¢h

downs malf,
’ u
of b .

. bor the
io irs. Higher I"
reakdony NS, or need for repairs

wi
Ns and malfunctions and better




I

Production and Operations M
Nagy

388

3 ) Meny

Traditional strategies of business organisations ':javeftssgseiaoseumph.“'sécost i )

ra |t|0r.1? tiation. But, most companies to .aY Perior qua’ity andTlsaU%

or product differen of their business strategy. Attalnrng near—pe(ffect product Quali O

which form T:“;ZZ:; of capturing market share in global competition, AT
as a principa

rOdUCtlon an&
after-sales-service. .

The best firms emphasise designing quality into t,he ;iro::esietshsei:\r/ebz greatly reducy :
need for inspection or quality control .efforts. The least p ;)i%e ﬁrme ;}:ms rely heavi]y :
inspection. In between the best companies a.nd least progresd i s, ; ere are m?” i
firms which employ some amount of inspection and a great ea ho qual ity contro| '”C'Uding
process control. The highly progressive firms hgve achieved an inherent leve| of quality whi
is sufficiently high that they can avoid inspection totally and even process contro| activi,

Exhibit 17.1 illustrates the approaches of firms to quality assurance.

' ~ Exhibit17.1: Approaéhes to Quality Assurance

Inspection before and Corrective action Quality built into
after production during production the process
Acceptance Process . Continuous
sampling control lmprovement
b ]
! L
Least progressive firms —> The most progressive firms

inspection:
Verification of
conformancs of
goods or services to
the design
specifications.

Quality: The sum
total features of a
product which
influences its ability
to satisfy a given
demand,

I NATURE OF INSPECTION

The act of determining conformance or
the function of inspection. In ther words, th
’

units and finished products or se
is usually a specification which j

nonconformance of the expected performance';
° ac.ceptabi“ty on non acceptability of parts

et determined by inspection, The basis for inspeci”

s referred

steering of an automobile
(iii) Reliability : The likel; .
liab 2 IkellhOOd
reliability lesser i N breakdow c
w i ns, i irs. HIBM®
be the quality of ﬂig Eitjle likelihood nf 1.2 TUNCtions, or need for renairs. HIgTE' ;|
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Serviceat?llliltyyt;etter will be the quality of the product,
1567, b
i sef"'ceaa o1 The effect or human senses, the look, feel, taste, smel| or sound
ar . i '
J APP; or Service : The treatment received by customers before, during and after the
) (18
]
le. i
;afetY‘ How well the product protects users before, during and after use.
ke

ion and Quality Control
e " : , ,
pmspecti on is primaxrily a comparison with established standards, whereas quality control

oncefned with any function which contributes to the quality of goods produced.

iQuality control refe'rs tg aII"those functions or activities that must be performed to fill
ompany's quality objectives.
inspection is a postmortem operation carried out after the product is manufactured. It
regates the good from the bad and the defective items may be either rectified or scrapped.
?ection ensures that defective items are not sent to further stages of manufacture and finished
ducts with defects are not despatched to customers or sold.

Inspection is one phase of quality control. It provides information required by other
ases of quality control.

Quality control on the other hand, may also include establishment of criteria for the
ketion of production equipment, tooling and personnel. It often involves statistical analysis
rred 1o as statistical quality control or SQC).

Quality control aims at investigating the root cause for defects identified by inspection
duke corrective action to overcome the defects for future production. For instance, a
fectobserved in a product may be due to defective design, defective machine or defective
nlkm‘:\nship of the worker. The exact reason for the defect is identified and appropriate
ective action is taken,

!qlnspo“iOn does not add to the value or quality of the product. It only ensures that
-R\Sandixrd Products are not supplied to the customer. Quality control helps to minimise the
l\‘mof d'nSDOCtion and rejection. Quality control is an effective system for integrating the

y tvelopment, quality maintenance and quality improvement efforts of the various

oup , ;
P in an Organisation so as to enable production and service at the most economical

RS whi
N '] . .
‘Dallow for full customer satisfaction.

gy
Vos of :
mTh '“Spﬂcuon

& , _
i Dete'“ﬂlor objective of inspection is the prevention of defects
. tec | \
" Dot idefects as they occur in processing.
. C .
Y Re trends in the process which might lead to defects.

IR :OVQ defective parts from production to stop further handling and processing costs.

i lnforOVQ defectve Parts to prevent poor performance of ftmshe;i Pfofiuczepanmems g
m ; anufacturing

+ Unitg W levels of management on the performance of m

"ty

of
W l"spactlon
Wy TR be performed. These may be
gl 1) Several stages of levels at which inspection may b€ podUCtion inspection, (iii)
gy ‘nm 02d categorlas as ¢ 1) recelving inspection, (i) pre-pt
*Pection, (ivs broduct tests,

)
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Quality control: An
approach to prevent
the defects rather
than detecting the
defects.

Quality Assuranco:;
Activity of providing
adequate
confidenca that a
product or sorvico
will satisfy givan
requiromont for
quality.

PrOdudion and OperatiOns M
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Where to Inspect in a Process _ | ‘
Many operations or processes have many points or Ztages in t:e Process y, ere

is possible. Because each inspection adds to t:e cost an nhot to the value of g pronspecﬂ(

necessary to restrict inspection effor_ts to the points w lere t e.y are mogt benefl_‘clt,it

manufacturing. Some stages of inspection or inspection points are : ciy

(i) Raw Materials and Purchased Parts : which are sgpphed by outside vendorg and)
must be inspected for quantity and quality at the inwards goods stage, o,

(ii) Finished Products : Since passing defective finished products to customers affects Cugy
satisfaction and the credibility or image of the manufactu.rer_, and also the repairi:m
replacing of products sold is much more costly than rectifying the defects theﬁgm'
finished products inspection is essential.

(iii) Before a Costly Operation : This is to ensure thz.at costly'maghine time or 'abOUftime
not wasted by carrying out the operation on an item which is already defective,

(iv) Before an Irreversible Process : Certain processes or operations, once carried oy o "
item, the item if found defective can not be repaired or reworked. Such defective item
may have to be scrapped or sold as seconds.

(v) Before a Surface Finish Operation such as electroplating or plating which can mag
certain objects such as dents, or scratches.

I QUALITY CONTROL

Objectives : The ultimate aim of quality control is to provide products which 2
dependable, satisfactory and economical. A quality control system is designed to ensue
economical production of products of uniform quality which is acceptable to the customer
Quality control aims at preventing the defects rather than detecting the defects.

Benefits of Quality Control
(i) Minimum scrap or rework due to reduced defectives.

(i) Reduced cost of labour and material as a result of reduced defectives.

(iii) Uniform quality and reliability of product help in increasing sales turn over.

(iv) Reduced variability resulting in-higher quality and reduced production bottle necks
(v) Reduced inspection and reduced inspection costs,

(vi) Reduced customer complaints.

(vii) Increased quality consciousness a

(viii) Higher operating efficiency,

(ix) Better utilisation of resources,

mong employees.

g an
EIven requirement f lity", Quality s
encompasses quality planning, : .ent or quality". ! it an
reliability. & quality control, quality improvement, quality aud

Organisation for Quality Contrg)

uali ; . in
manu(f)actulrtirwgcsoon:lr\:'lt ',ts @ staff function concerned with the prevention of de{ecltastef'
Items may he made right at the first time and not to be rejecté
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.o this end, several activities need N
achieve I . ed to be perfor
m"rderttro of incoming raw materials to ensure that they me eT(:d' T_?ere must be inspection
. e 1 : .
geor contr9| of r:;nufa_cturmg processes to ensure that Fs)uictlaIbclaetlrc:\m'hthere must be
sand e : ) .
macz:'zethat ite(|11usI Pb“;?: t afrebp-arformmg satisfactorily; there mztstol;i: i
et ; r:Sesting for product Pgrfgr ricated meet specifications; there musltng);of(i:szsl
ection an loyed mance. In pursuance of these activiti
e o5 must be employed. ivities, several

er to carry on these functions a sepa ; ,
| oégntrol Becaftmeit o SimBly Deparfm;?qtfocflepanrent is created which is called
Quahty < the title of : Quality. The person who heads this
department carries the title of Manager of Quality Control, Manager of Quality Assurance, or
ol ector. The level of Q}lal}ty control in an organisation is influenced by several factérs

the quahfy level gf significance (e.g., of utmost importance in aircraft industry) thé
hich high quality represents the company to customers, the seriousness of qu’ality
lures (e.g., food and pharmaceutical industries), the complexity of manufacturing
olicies of customers. Thus, each company must establish a type of organisation’
yhich best fulfils its needs. Frequently, the quality control department is composed of a quality
pgineering function, an inspection function, and a laboratory function.

it should be stated that quality control is not the responsibility of only the personnel in
the quality control department. Everybody in the organisation must be equally responsible to
asure quality of the end product.
Quality involves the members of management

+ho contract to sell products of a certain quality,

pecifications, the buyers who purchase raw ma
mnufacturing personnel who are responsible for making the pro
mescribed specification. It is only through the wholehearted cooperation 0

lhat a sustained quality control programme can be maintained.

gtem fai
o the P

who set the quality policies, the salesmen
the design engineers who set the product

terials of the right quality, and the
duct according to the
f all the people

Ersuring Quality

Ensuring quality involves action on several front
the following steps :

s. To be specific, quality control involves

A Control of Engineering Quality
() Assist in the evaluation of customer require
the product quality objectives.

(ii) Review design documentation fo

i for identification of potential qua o |
(i) Validate the accuracy and completeness of design proof tests and qualification tests.

(V) Audit the release and distribution of design documents to assure that all drawings

and specifications in use aré current and correct.
. : n
™) Provide information on previous quality ‘Pmblemr;::tiou
new product designs or current product improve .

(-:-On.t tol of Purchased Material Quality

((,,,)) gs S,i.s.t in the evaluation and selection of
t: View purchase orders and sub-contracts

iy g reinents, S
Assure that purchased material conforms to the requirem
SPecifications.

ments to arrive at a clear understanding of

r conformance t0 design standards and practice and
lity problems.

tered for consideration in

ers or sub-contractors.

otential suppli |
4 and completeness of quality

for correctness

ents of purchaseé orders and
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s and subcontractors when purchaseq e
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(iv) Initiate corrective action with supplier
is not of an acceptable quality level.

C. Control of Manufacturing Quality
(i) Evaluate and approve manufacturing €
€ . :
(ii) AZ:‘::;“;’; measuring and test equipment is properl.y ca'llbrated and 'T‘aintained.
(iii) Establish points of inspection and tests at selecte‘d points in the. production Processe
(iv) Perform inspection and tests at selected points In the. pro.ductlon.processes. |
(v) Collect and analyse inspection and test data and provide information on process g
product quality levels.
(vi) Initiate corrective action on out-of-control conditions and related quality problem

(vii) Conduct follow-up to assure that corrective action is accomplished in a timely manner

(viii) Control the handling, preservation, and packaging of material and equipment fron
receipt through shipment of the final product.

quipment, processes, testing, anq s
i

i o= TR

frilad e

D. Actions Supporting the Product After Delivery

FEYH Vs
s

(i) Assure that product service specifications are clear and correct.
(ii) Assure that spare parts conform to quality requirements.

(iii) Assure that repair and modification are performed in accordance with company quality
requirements.

Publishi

(iv) Ga.ther gnd analyse complaint data from the field to measure the degree of customer
satisfaction and initiate appropriate corrective action.

sussicaaiy 1 STATISTICAL QUALITY CONTROL (SQC)

Control: Application
of statistical Statistical Quality Control (SQC) is th I
i i e application - .
techniques toaceept  reject products already produced, or to Controﬁ m of statistical technlques to accept‘or
b s e process and, therefore, product qualiy

while the part is being made. Whil i
dv produced or . ile the latter i .
e P olthe  acceptance sampling. s called process control, the former is name

process while itis
being carried out. SQc for Process Control

}
3
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Mainly, SQC s used for controlling qualit

Statistical Process  which produce standard products, SQC fo

y during production i e
Sontrol (SPC): production in mass production industr

is common k I process con i o

Scatatica) e nowllfadge that when several identjca] trol is based on probability theo™’ .
evaluation of the re ome a little small, but most wil| Parts are manufactured, some are 2 little
output of a procoss will be the most frequent '

ely the s i veragé
during production.  the frequency or count of the ite ame. The middle or a

count on the vertical scal
_ € an
obtained. + & normal or bell-sh

“Out tool, im
Unintentiona|
€ CaUSe’ it iS

Nternal t ear
Proper dj h emperature and wed'
ly. Wh(eir‘lmitenmon of raw material, or the settin?
possible to stls known that an improper SfZe,t
——— Op, detect the cause and rectify L

an assignab|
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In practicé SQC for process control manifests through control charts. Control charts,
<tde\:eloped by Dr. Waltfar A. Shewhart of the Bell Telephone Laboratories during the
3',05 Jre horizontal extensions of the bell-shaped curve.

Atypical control chart consists of a central line corresponding to the average quality at
1ich the process i O perform and two other lines corresponding to the upper and lower
ntrol limits, also called the tolerance limits. The vertical scale indicates the quality variations
- the horizontal scale has time. Samples of product are taken at specified time intervals,
ity checked, measured, averaged and plotted on the chart. If the values plotted are within
-+ control limits, the processing is said to be under control. If the values move away from
snirol limits, the process must be improved. In the Exhibit 17.4, values are within control
imits. Naturally, process is under control. The control chart technique for process control is
fscussed in detail later in this chapter.

Exhibit 17.4 : Control Chart for Process Control

Upper control unit

o©% o
Average quality Central
o o 000 line

0
00 0
00

Lower control limit

—
Quality variations

—» Time

Acceptance sampling is based on the premise that a sample represents the whole lot

™ Which the former is drawn. In this method samples are taken out and are carefully

Mspe :
g0 10 detect defects, On the basis of number of defects found, the lot is accepted or

Cte X o .
N d.If defects are few, lot is accepted. It 1S rejected when defects are more. Thus,

withptance sampling is used to take a decision regarding acceptance or rejeFtion of a lot
usndOUt having to examine the entire lot, thereby providing economy of lf\spectlon. It may be
i found in incoming inspection and as such it is

inj poany Point in a plant, but is most often R he e !
Yechn, "ant part of the gverall quality control programme of a plant. ptance sampling

Gue is discussed in detail later in this chapter.

| .

Acceptance
Sampling: A
statistical technique
used to take a
decision regarding
acceptance or
rejection of a lot
without having to
examine the entire
lot.
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Advantages of SQC

age"‘(‘m
\

_ SQC offers several advantages to its users. Hence, it is being increasingly Useq
Industria| fig|q. Some of the advantages of SQC are : "y
n !

1. It helps Prevent defects from occurring. Assignable causes signifying deviatiomi

5

are detected and rectified. Costly rework, rejection, and scrap are avoideq. 44| I

2. Italso helps avoidance of the risk of accepting a bad lot. -
3. Emphasising on inspection of only samples, SQC avoids inspection of the entire |,
4. It ensures the maintenance of high standards of quality and enables the users to buil

their goodwill.

3. Another important reason for using SQC is to supply an au.dit of quality regarding 4
Producers’ products. A universally understood measurement is supplied. n additigp |
réasonableness of the quality standards established are checked. Frequently, this
‘free extra’ information, but in some cases, quite important information js heeded.

t
d Up

i5

Sampling : It is the process of selecting and measuring (or inspecting) representafi,
units of output termed sample units. A set of sample units is termed as sample, The sampe
units are drawn from the lot (universe or population) at random. A random sample is opejy
which each unit in the lot has an equal chance of being included in the sample ang g,
sample is likely to be representative of the |ot.

Mean =
Standard deviation = o
X

The following generalizat;
Ions are Mmad : .
1. The sampling distribution can  about Sampling distributions.

; be agg e
size (n) is extremely smq)| (hay; lsgs t:?necfii\::) be normally distributed unless the 2™

to the population mean (- :
: : i
%) Is smaller than the population 512"



