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. ~Scheduling is dependent on assessment of production
nes, and estimating (although it can be greatly improved by
perienced and skill of estimators) is based on judgement and
too often reduced toa rule-of-thumb affairs. Scheduling must
thsx:cfo;'e be constantly amended to take account of reality and
this factor has a serious bearing on assessment of del,ivery
tgrs,. the‘.. output of the shop is mairly governed by plant
pacity, and as soon as the local presented by incoming
stomers’ orders exceeding this output a queue of orders is
mﬁ_‘d_: When immediate increase of plant capacity is
npracticable, thg length of the queue is a'f"najof factor governing
lz;e sales policy of such a plant, and a certain amount of |
di mlnaﬁon in order selection may be essential.

orders. The quantity involved is small, usually “one off’ 0
“several off”, and is normally concerned with special projects
models, prototypes, special machinery'or, equipment to perform
specialized and specific. tasks, components”or assemblies 1
~ provide replacement for parts in existing machinery, etc. Larg
turbo-generators, large engines, boilers, processing equipmer
special electronic equipment, materials, handling maching
shipbuilding; and many other manufacturing activities are
thejobproduct . w2 ] ‘
 Three types of job production can be defined, according

to the regularity of manufacture :*
1. A small number of pieces produced only once.

Batch production

3 Batch production is the manufacture of a number of
“'F;cal articles, either to meet a specific order or to satisfy
nt;nuous demand. When production of the batch is terminated

h plant and equipment are available for the production oi,'
lmﬂa;_or other products. As in job production policies regarding
g fixtures, an’d_’pther aids are dependent on the quantities
lved If the order is to be executed only once, there will be
Justification for providing elaborate p‘rodﬁction aids than -

F,

n the order is to be repeated.
.. In batch production, too, three types can be mentioned :
- -1. A batch produced only once.

when the need arises. _
. 3. A small number of pieces produced periodically
known time intervals. !
When the order is to be executed only once, there

- little -scope for improvement of production techniques:
introducing intricate method studies, special tools, or jigs aIf
fixtures, unless the technical requirements justify it. Bu
the order is to be repeated, tooling and jigging as Wéll as speci
designed inspection gauges should. be carefully considé
because the effect on production time may be appreciabié:
Repeated'ofders for the same items usually do notreq
repeated plannihg, a fact that is reflected in the production co!
of the product. Production control is also simplified in the cas
of repeated orders. The dispatchers and gxpendﬁfgqi‘s are familian

with the design, and from their past e_xp;érienc‘e‘i:héjr can 3

X1

'+ 2.+A batch produced repeatedly at irregular intervals,

out for any expected difficulties i 'the course of productio

planning and control of schedules also becomes a simp:
when orders are repeated, especially at _reg_uIaI ili'téi'ﬁa]sl,f
master schediile can be coristructe iri ' which productior
 is balanced against plant capacity: it'sich a state of aff
rather rare. Usually the majority of job production, orde
‘executed only once, and only a small percentage ‘of them
repeated regularly or intermittently. ‘

The, solution to these problems depends on whether
_nt'ad by external orders only or whether the plant is
lucing for internal consumption. In the case of external




256 ‘Fundamentals of Design and Manufacturing ( lass_y‘icatfon and Selection of Manufactwing Process 957

orders the batch size is r;ormaily determined by the customer to
suit his specific cn’cumstances The plant inthis case a vendor,
" is mainly concerned with the effect, of ‘these orders on it
productmn schedules and with the issues arising out of havin
to meet set delivery dates. When the plant produces to stoc
both the batch size and scheduhng problems are matters for
internal management decisions. The problem of optimal batch
sizes has to take into account the set-up costs, which are involved
before each production run, and the cartying costs incurred when
the finished product is ‘held in stock. The batch size determines
'the length of the production run and effects both the productioi
schedule and batch size considerations of other products. '

a Ia:ge numberof identical articles is produced, but in spite of
vaficed machanization and tooling, the equipment need not
spec1a_11y designed for this type of article alone. Both plant
cl equipment are flexible enough to deal with other products
/vplving the same production processes. In management
d?_gides that a certain time should be discontinued, the
Ijj?chinery can be switched over to produce another article, and
uch a change in policy will usually not involve major
odifications is plant layout, although changes in tooling may
quite substantial. A shop of automatics is an example
ociated with mass production. Although the automatics méy
“ continuously engaged on the production of, say, a certain
pe of opinions, they can be switched over to production of
screws or similar machine elements when the need arises.
Anlother example is a highly machanized press shop that can
e utilised for the production of different components or products
ade of sheet metal, without having to introduce major changes
the shop layout.

 Batch production is a very COmmImon feature in industr}f
Machine tool work, especially capstan and turret lathes
press work, forging and casting processes some glas§
manufacturing, and chemical processes very often operate on
a batch basis. Batch production is suitable for product layou
- configurations.
In flow production, the plant, its equipment, and layout
iave been primarily designed to manufacture the product is.
qggsf;ion. Flexibility in the selection of products for manufacture
5 confined to minor modification in layout of desipgns of models.
‘t_:alble, examples are automobiles, engines household
__a'chinery, chemical plants, etc, A decision to switch over to a
ifferent kind of product may not only result in extensive tooling
is is often needed even when only the model is changed) but
dlso ‘basi¢ changes in layout and equipment policy. especially
whe.n special purpose machines and complex materials handling
stems are. involved.

" 2.4 Continuous production

Continuous productlon is also known as repetetw'
manufacturing or mass production and is the Spet:lahze
- manufacture of identical articles on which the equipment i
fully engaged.-Continuous production is normally associated with
large quantities and with a high rate of demand. While in th
. job and batch classes the rate of production normally exceed:
the rate of demand, continuous production is justified only whes
‘its rate can be sustained by the market. Here, full advantag
should be taken of repetitive operations. in the design. 0
production auxiliary aids, such as special. tools, fixtures
positioners, feeders and materials ha.ndhng systems, 1nspec:t10
dewces and weighing and packmg equipment.

‘ Production planning and control in continuous production
usually far simpler than in job or batch production. Extensive
ort is required for detailed planning before production starts,
‘both scheduling and control need not usually be vary
\borate. The output is either limited by available capacity or
gulated within given limits to conform to production targets
sed on periodic sales forecasts. .

Two types of contmuous productlon can be deﬁned
1. Mass production- .
2. Flow production.

The difference betwéén the two types is mainly n th
kind of product and its relation to‘the plant. In mass productio
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(i) Maintenance and repair work becomes most
difficult.

(if]). Originally the layout is established by the product
but any changes incorporated in the product désign
-result in major changes in the layout.

(iy) The _pace of productiont is known by the ‘slowest’
‘machine. - '

There are many caseskj‘ivhe're plants are not confirmet
to one particular type of production. Even very large plant
engaged in manufacturing end products of the flow type res
very often to batch production of most of the components requii:
for the assembly line. This situation arises from unev
production rates of different co:ﬁ}‘ioneﬁt‘s_,_which cannot alw'.
- be adjusted by engaging more machines or manpower on the
“glow” items. Also, the rate of deinand_ on the assembly line, 8
that different parts may have to be produced in succession o
the same machines, Jeading to a clear case of batch productt
‘and inventory problems. Production planning and controlin s
plants may become rather involved becai.lé_e of the different ty’
of prodl.l_étion which are simultaneously employed in vari

departments.

(1) 'T.here is a general supervision on the production
since the supervisor of a line takes care after diverse
machines on the line. ‘

(v) Most generally, it is {felt that high investments are
needed due to the specialized nature of the
machines. .

6  Classification of mass production system
{A) Classzﬁcaﬁon according to the quantity of product made

2.5 Advantages and disadvantages of a ma
production system -

A mass production system operating as a continuo

. flow line shows the following advantages and disadvantages

(1) Job shop production
() Ba;_téhigrld.ductiori
- {iti) .Mfass-‘producj‘_ior'l (continucus production)
(B) Classification according to type of Industry :
(1) Basic production

‘Advantages ‘ .
(i) It ensures a smooth flow of material from one work
* station to the next. : '

(i) It takes minimum period for tire total production

per unit. _ _

(iff) There is minimum material handling since .t

work-stations are so located as to cut down
distance between consecutive operations.

(iv) Hardly any special training is needed by operator

~ at the production line, with the result that t

training is simple and inexpensive. .

() Simple preduction, planning-and control system

be followed. . : :

(i) Conversion and
{iif) Fabrication
(O Classification as per functions within a factory :
(i) Processing operation
(i) Material handling
(ff]) Assembly
- (i) Inspectioﬁ and test

: Select:'ioft af a manufacturing process : Selection of a
_1_'1_ufactur1ng process depends. upon the following
siderations :

- (v The space required is less by work intransit and! '
b - _ 1. Shape -
temporary storage of material.- i
_ o 2. Properties-
- Disadvantages ' ) 3 .
. . . Bervice
(i) In the event of breakdown of one machine, there: 4 M _ _
will be complete stoppage of the remaining jobs - Manufacturing
' 5. Cost.

other machines.
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Materials processinggf_amilies, subgroups, and typica

processes.:

- Family Sub group

' ' Expendable mald
Casting ‘
. Die casfing
Multiple use mold
. : _ Mechanical ——
' machining
Material removal
" Non traditional

machining

- Hot bulk forming
" Deformation processes {
Cold forming ——%

joining

Fundamentals of Design and Manufacturing

¥ Typical processes

Sand casting

Shell casting
Investment casting
Lost form casting

Permanent mold casting -

= Tuming
3 Milting
—> Diilling
¥ Boring
L3 Sawing

— Etching

. = Electropolishing

—» Electrodischarge rmachini
- \Water jet machining

L |_aser baam machining

Forging
Rolling
Extrusion

—» Wire drawing
= Swaging

= Roll forming
L Deep drawing

= Ohyfuel
— Arc

1 Plasma

. Welding
Brazing j
Consoildatlnn processes Soldering ;
Adhesive bonding
. Mechanical —* Press fit

> Resistance
L» Laser

—= Fasterners

L= Shrink fit

Classification and Selection. of Manufacturiﬁg Process 261

2.7 GLOSSARY.

- Batch production : This is the manufacture of a number
f identical articles, either to.meet a specific order or to satisfy
entinuous demand when production of the batch is terminated,
the'plant and equipment are available for the production of
1m1]ar products,

Contmuuus production : This is the specialized
manufacture of identical article on which the equipment is fully
ngaged. It is normally associated with large quantities and
‘with a high rate of demand. -

Flow production : In this, the plant, its equipment, and
ayout have been primarily designed to manufacture the product
n. question. Flexibility in the selection of products for
anufacture is confined to minor modification in layout of
esigns of models.

4 High production : Production quantities one 10,000 to
millions of units.

Job production : This is the manufacture of products to
ieet specific customer requirements of special orders. The
uantity involved is small, usually “one off” or “several off”, and
s normally concerned with special projects, models, prototypes,
pecial machinery etc.

Job shop : A manufacturing enterpise devoted to
roducing special or custom-made parts or products, usually in
mall quantities for specific customers,

Low production : Production quantities in the range of
100 units per yr. -

Master production schedule : It is a listing of the
roducts and related components to be made, when they are to
e delivered, and in what quantities,”

Medium production : Production quantities in the range
of 100 to 10,000 units annually.

Single model line : It is one that produces many units
‘one product, and there is no variation in the product.
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MULTIPLE/OBJECTIVE TYPE QUESTI_ONS

Fill in the blanks that apprdp?iéte‘wbrdlwordg :
; ion i nufacture of
2.1 Job production is the manu !
" customer requirements of special ordg_rs.. erot
¢ ion i f a‘riursber o
h production is the manufacture of a’r ¢ . .
2‘-2 'S:égleg either to meet a specific .order or to satisfy continuous

demand. . ;
ion i iali ufacture of
i s production is the spcq1ahsed _manufac
2 "icdoeri'ﬁIilt:trl:‘lnTl ? _ on which thie equipment is fuli.yr
engaged. ' o .
2.4 Continuous production is normally-assomated guth
' quantities and with a high of demand.

ANSWERS
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to meet specific

| - 3

Fundamental of Casting

“Introduction 3.2 Casting 3.3 Casting terminology 3.4 Methods of casting
Solidification of pure metals 3.6 Pattern 3.7 Risers and Riser Design
olidification of pure metal 3.8 Sand conditioning 3.9 Methods of
ting in metaltic moulds 3.10 Shell moulding process 3.11 CO, moulds
rdening process 3.12 Mould of other materials 3.13 Characteristics of
us moulding process 3.14 Continuous casting 3.15 Defects in castings
{ Tlustrative problems 3,17 Glossary * Multiple/Objective type questions
Xercises,

Fill in the blanks : ' o .
' 2.1 specific product ; 2.2 identical ; 2.3 articles ; 2.4 la.rgt_:,_
rate.
‘EXERCISES-2 )
‘21 In the manufacturing process, discuss briefly following :
{(a) Job production
- {b) Batch production. .
2.2 Define the term ‘Continuous production’. '
2.3 Discuss briefly the two types of continuous production. ,
2.4 Discﬁss briefly the advantages and disadvantages of a mass
" production system. '
2.5 What are the major differences between the manufacturing
) .process jobs and batch production ? .
- 286 Wi‘lich products are mostly suited for mass production a_.;'%
why ? \ R
2.7 Explain why mass production is ac.cepted by automatgc%
- manufacturing units nowadays, '_lee.reasons fcn" your

- Introduction

. Materials for manufactured parts or machines have such
rsified properties that éven when performance and cost are
onsidered, it is often difficult to decide the proper material for

gtven purpose. One material may have higher strength,
other better corrosion properties, and yet another may be
¢'economical. Hence, most choices are a compromise among
umber of materials using the best engineering data and
gement available. Copper, for example, may be alloyed in
dreds of ways to produce materials with special properties.

There are various methods by which a product or part
e made. Each method has its own benefits and limitations.

.. In this chapter we shall discuss a few generally known
thods of casting of ferrous and non-ferrous metals.

aNswWeEr. . ) ) ‘
2.8 How mass‘production system is classified according to quantity

of product required to manufacture ?

. Casting

- Casting is one of the earliest metal shaping method
n to human race. It is one of the most essential
ufacturing process used in engineering. Casting process is
ed'on the property of a liquid to take up the shape of the vessel

Non-metallic materials will not be dealt within this text-
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. ANSWERS

(A} Multiple choice : vo
| 2 143(@) 144() 145 146(d)
11:'71 % 14 %  149{q 14.10(d 14dl(g 14.12(a}
14.13(a) 14.14(a) 14.15(d 14.16(a)

.-(B) Fill in' the blanks :

integrated : 14.2 all ' ;
]ijé g:a;ii? conformance 14.4 measurable 14.5 tolerance
14.6 contro,l ©14.7 natural ar inherent g S
14.8 reliability ~~14.9 coordination,. prevention ' :

" 14 iD failure 4 14.11 every body’s, nobody’s : Ll e o o
l412factors 1413 fitness Quality Circle and Total
14.14 authority ~ 1415 cardle, grave. S YT N - ‘

" : Ty ) [- N7 I = J H R BRI P .
(O) Matching o Quality Management
14.1 () (9 @@ G ) &
1420 (k) @ (i) (‘;) 5.1 Introduction 15.2 Contept of quality circle 15.3 Objectives of quality
14.3 (3§ (9 (@) (4} (“ﬂ (D) ) () (W (d) circle 15.4 Motivation 15.5 Rules for quality circles 15.6 Characteristics of
14.4 () (b) (1)) (a) (iif (o) (i) i uality circles 15.7 Scope of quality circles 15.8 Duties of quality circle
' 14.5 () (9 (i) {a) {itd) {cd) : eader 15.9 Duties of quality circle member 15.10 Advantages of quality
14‘6 () (B) (@) (d) (iid) (c) ircle 15.11 Disadvantages of quality circle 15.12 Limitations of quality

ircle 15.13 Total quality contrel 15.14 Phases to Achieve total
uelity control'15.15 Total quality management (TQM)15.16 Concept of
otal quality management, 15.17 The elements of totat quality management
5.18 Deming's 14 points approach to TOM 15.19 ‘Benefits of TEM
.20 Glossary * Multiple/Objective type guestions * Exercises.

EXERCISES-14

14.1 Explain the concept of Total Quality’. . '
14.2 {g) List the fundamental factors affecting the quality. o
. '(b} Discuss the effect of any six of the above factors on qu
is i ion’ in industry ?

3 (@) What is ‘quality function’ in indus .
14 ib]} Explain the various activities carried out by the functlcfn.
industry. . .
(c) With the help of a neat sketch, explain how the var:m
: activities are related with each oth'er. ,
i4.4 Discuss briefly, the principles of ‘Quahty'Control. o ol
14.5 What are the different components of ‘Qua.hty Control’ ? Expla
14,6 Discuss briefly the benefits of a quality controllprogramme:l
‘ 14‘7 With the help of a neat sketch explain the major elements
quality assurance systen}: .
14.8 Discuss briefly sub-functions of quality clontro.l. ' .
-14.9 What do you understand by the term ‘Quality informaty
equipment engineering’ ?- . it ?
'14.10 Write a short note on 'Quality auditing” ‘ B
14 11 What points should be remembered during ql_nahty audits .
14.12 What do you understand by product audit and why it
necessary 7 . '
14.13 Write a short note on off-line and on-line quality control.

5.1 Introduction : i :

‘Quality circle’ {(QC)'can be described as a small group of
mployees of the same work area, doing similar work, that
meets voluntarily'and regularity to identify, analyse and resclve
ork-related problems. This small group with every member of
he circle associated fully with all the activities, utilising
roblem solving techniques to achieve control or improvement
n their respective fields and also help self and mutual
evelopment in the process. The concept behind quality circles
s that, in most cases, the persons who are closest to an
peration are in a better position to contribute ideas that will
ad to an improvement in it.

The new concept of the Quality circle lies in the
ssumption “respect for the human individual”, as against the
aditional assumption based on suspicion and mistrust between
anagement and its employees. Quality circles built mutual
rust and create greater understanding between the
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- management and the workers, Co-operation and not:
" ‘confrontation is the main objective. The sole aim to Quality
-circle is to build people, developing them, arousing genuine -
interest and dedication to their work to improve quality,"
. productivity, cost reduction etc. L ’ :
In this chapter we shall also discuss about total quality
management (TQM)}. The function of TQM is to improve th
quality of work of all the people at all the functional areas of the
concern. Implementing TQM involves the process of a complete
change in the behaviour of people working-in the concern. _
TQM utilises the fundamental ideas of group activity,
participation of all; application of statistical and other QC tools,
self-development and creativity. It imbibes the philosophy that
there is always an'alternative better method of doing things.

15.2 Concept of Quality Circle
The concept of quality circle has three broad attributes
~are as follows.: . '
(@) -Quality circle is a form of participative management.
(b) Quality circle is'a problem selving technique.
(¢} Quality circle is a human resource development
technique.
~ Itis based on the concept that suggestions affecting the
work place should come from those who perform the work and
who have the greatest knowledge about the job. A quality circle
- ties to overcome barries that may exist within the prevailing
organizational structure so as to foster an open exchange of
ideas. : :
It assumes that a group of individuals working together

will invariably come up with better solution than one individuat .

working alone. Quality circles are a specifically structured from’
and mode of participative management. :

15.3 Objectives of anlity Circle
Objective of quality circle, which contribute to the
improvement and development of the enterprise and directly or
indirectly the interest of the employees. . _
~The following are the main objectives of the quality

"Quality Circle and Total Quality Management 709
‘cirdles ;
{a) To improve quality, productivity, safety and cost

reduction, thus, contribute to the improvements and
development of the enterprise,

{b) Tg provide oﬁportunities to the workers to use their
wisdom and creativity.

(g T.O encourage team split, cohesive culture among
different levels and sections of the employees.

{d) To promote self and mutual development including
leadership quality.

(e) To fulfil the self-esteermn and motivational needs of
employees.

(i To improve the quality of lifestyle of the employees.
(g) To improve communication within the organisation.

15.4 Motivation
Motivation is the main core of QC philc;sophy.

The philosophy of quality circle is to make better use of
uman resources. It is based on the belief that every
rganisation has a vast store of untapped talent, brains, abilities
nd ideas. The first step towards a business philesophy
onductive to quality circles is the discovery of this valuable
esource, by the management.

_ A motivation is defined as the inner state!of mind that
energises, activities or moves and directs our behaviour towards
some goals. Motivation is the process of creating conditions in
workplace which will encourage employees to try their utmost
‘to achieve the goals set by the managerment.

e achieved effectively.

5.5 Rules for Quality Circles .
The following are the rules for quality circles :

1, Each member can contribute an idea on his turn in
rotation, '
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b 7 ‘Only those votes are taken which are supporting the

'12. Display all the ideas recorded on the sheet. :
13. A large number of ideas are then narrowed down by -

liundamenmls of Design and Manufacturin, Qualit y Circle and Total Ouality Management -
2. Each member provides only one idea per tur:

15, Finall
regardless of howimany he o he has in mind. inally, the idea ranked in the session can be taken

. up for analysis or solution later on.

15.6 Characteristics of Quality Circles

The following are the characteristics of quality circles as

management tool for improving productivity and qualify :

1. A quality circles is a small group of volunters/
workers whose lower limit is three and upper limit
twelve. :

2. The volunters/workers interested in some area of
work improvement may come together to form a
circle. '

rotation, he'or may Justasay “pass.”
4. Care must be. taken not to make adverse comment
or criticise oft' eas which are contributed b

the member of members even when the idea offere
d or outdated. On the othe

5 Durmg Biain” stérming (it is a technique for
stlmulatmg a group of people to come out with ideas
o) spec1fic problem) no evolution of suggested idea

- should oceur. This is also applied to high officers who
shouild: keep restraint and should not utter the
phrases. like “we have tned it before”, “impractical”,

doubtful, etc.

6 Member can cast their votes by show’ of their hands.

3. The membérs meet regularly under the leadership
of their immediate supervisor. '

4. The basic role of quahty circles is to 1dent1fy the
problems and solved the problems for improving
quality and productivity.

3. The me i ition i

~ideas and discard those against the idea. _ allzr a:rg? fel‘t:;z’ rf;re%t];iial’;zgoa%?ét;? vilirég:.e form of

8. Time allotted brain storming session should b
vanable The length of the time that can be spent
pmﬁtably will vary according to the nature of the
problem and the group itself. In general at least one
hour should be devoted for such sessions.

9. Minutes of the session containing the ideas offered
by the members should be recorded and maintained
10. It is usually helpful to initially set a goal.

11. In the event of all members saying “pass”, the firs
phase of brain-storming session comes to end. I
follows that all ideas have been exhausted.

6. The members meet regularly every week or every
month or according to an agreed date and time.

7. It contributes to job satisfaction of their members by
creating feelings of accomplishment from identifying
and solving challenging problems, ' ‘

8. Circle leaders and members are. tramed in simple
problem solving techniques which identify causes
and develop solutions.

9. It contributes to their left-esteem and self confidence
through acceptance of their recommendations by the
management.

10. The quality circle work is characterised by the
attributes of high skill variety, goal setti

‘the process of voting. The voting technique work back. o8 ctting and feed

nicely and effectlvely as the members are experts

in their areas..

14. Leader of the sessmn draws a circle around those
ideas which got the large number of votes. In this:
way, members decide as to how many of the top ideas-!
will be so 1dent1ﬁed for serious consideration.

15.7 Scope of Quality Circles 4

, . Ql.lality circles are not limited to manufacturing
. orgamsatlone only. They are applicable to all organisations
. where there is a.scope for group based solution of work related
prt_)blems. Quality circle relevant for big factories, organisations,
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school, hospital, universitigs, research institutions,‘banks,
government offices and nongoverment buildi.n;lgg. ete. ie, any
other place where people at large are involved in the 1dentxf¥
and solution of problems and improveu‘lgqt of \_york.

The scope of quality circles is also not limited by a
definition of quality. It is concerned with concept of total custormer

satisfaction with products and services and not merely with :

" design, conformance and performance with some standards.

15.8 Duties of Quality Circle Leader

In order to make quality circles a grand success, circle _'

leader has the following duties to perform :
() To assume responsibility to guide the members.

(i) To make his members certain as to what is going

on.
(iif) To channelise the discussion.

(i) To provide equal opportunity to each and every

members.
(1) To assign specific task to each member.

(v)) To conduct meetings and ensure participation by all -

members.

' 15.9 Duties of Quality Circle Member
() To contribute to identify and finding solutions to
problems.
(i) To attend the training seriously with concentration.
(iif) To contribute to implementing solutions to problem
" of the quality circle _
(iv) Not discuss for inclusiyely personal problems.
(1) To contribute to the problem solving activities of the
quality circle as per the acquire skills.
(1) To demonstrate mutual respect among the members.

(vi) Each member should keep focus at all the times on
organisational problems related to the work of gquality
circle. ‘ .

(vii) Each membet involve in the problem solving should
offer views, opinions and ideas freely.

. Quality Circle and Total Cuality Management 13 .

- 15.10 Advantages of Quality Circle

The advantages of quality circle are as under :
{1} It develops self-confidence.
(i1) It creates the sense of achievement.

{ii]) It develops the ability of individual to get along
smoothiy with others.

(i) It provides an opportunity to a¢quire new knowledge
by shearing each other’s knowledge and experience.

(1) It encourages creativity job satisfication.
(v It provides a sense of belonging and achievement.

(vij It results in overall gains by the untiring effect of
the individual benefits.

{wiii) It provides a creating team spirit and unity of action.
(i) Safety improvement.

15.11 Disadvantages of Quality Circle
The disadvantages of quality circle are as under :

() Lack of support from the top management leaves the
circle at the loose end.

(i) It takes sufficient time to show good result in QC’s.
Too high an expectation in too short a time can
destroy the circles at the beginning itself.

(i) If new head of the section fails to appreciate QC
philosophy, QC will not suicceed. '

(it} When the objectives of the company are not.clearly
defined, the QC will fail.

. (¥} When the required capital sanctions are not
- forthcoming for implementation, QC will fail.

(v) There should be no feeling from the management’s
side that QC is a waste of time. Regular participation
in the sessions is essential.

(vi) Leaders and members are to be oriented properly.

(vii) Freedom to discuss in any language known to other
members. '

(ix) Tt is most essential that complete understanding
exist among members.




714 Fundamentals of Design and Manufacturing -

15.12 Limitations of Quality Circle
The following limitations of quality circle are as under:
{3 The overall productivity may decrease initiaily.

(i) A large investment of time and money is required :
for a concept. . '

(iif) Mistakes are inevitable as employees adjust to a new -
way of doing things. .

(iv) After gquality circle impiemention,' a period of
confusion may arise. This confusion arises because
people experiment with new ideas.

() Changes in system and control may become
necessary.

{(vi) Employees of the organisations who are habituated
to depend on their supervisors for direction.

15.13 Total Quality Control
In the previous chapter, we discuss about the quality,
" quality control, cost of quality, quality of design and statical
_ quality control ete. In this chapter we discuss the total gquality
control, total quality management. '

_ Total Quality Control : TQC is an effective system of
integratirg quality reliability, quality development, quality
maintenance and quality improvement efforts of the different
- groups in an organisation/firms. TQC gives stress on prevention
of defects rather than rectification. The concept of total quality
is different from product quality and much more. All the
operations of an organisation market search, the needs of the
customer the optimal use of raw materials and other inputs
(such as man, machine} product design and development,
 manufacturing processes, marketing, sales, service after sales
_ the whole of it comprise total quality. A good example of total
quality control is Hewlett Packard. '

The following are the total quality control functions.

1. Development of product design based on needs of
customers or end users and cost effective.

. Reliability and development testing

. Vendor development and quality control

. Training of line staff and customers (if required)
. Proper interaction with service engineering

. Quality control of raw materials

uality Circle and Total Quality Management 715

7. Frequently inspection during the manufacturing
8. »Frequer!ltly inspection during the testing
9. Quality planning for control of assembly operations
10. Quality audit.
11. Feedback from customers from time to time.

5.14 Phases to Achieve Total Quality Control
The following are six (c’s) identifiable phases to achieve
tal quality control :
~ {a) Comprehension
(b) Commitment
() Competence
{d) Communication
{e) Correction
(f] Continnance
They are discuss one by one
(a) Comprehension : It should be definable and
easlrable.

(b} Comnmitment : For an organisation, clarity of concepts
d policies.

{c) Competence : Procedures to evaluate quality, develop
ethod, tests to understand the price of non-conformance to
mality.

{d) Communication : To create awareness, resolve

nflicts, co-ordinate activities through communicaticn create
h image of product quality and reliability.

(e) Correction : Solve problems of non-conformance
roblems are big due to lack of knowledge.

" (f) Continuance : To maintain the importance of the total
uality control, ensure exposure to sustained programmes,
nmovation of new technigues.

: It provides feedback at various stages for comparison
ith specifications and for initiating control action to bring about
ddition, alteration, modification and any changes at appropriate
ages. It involves all departments of the organisations at various
vels and provides for interaction, coordination and monitoring
fvarious activities through prompt communication and control-

o B W
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15 15 Total Quality @Management (TQM)
. Total Quality Management (TQM) is a new approac
which leads to improve the effectiveness of the company as
whole and a sincere attempt to ensure the active participatio
~ of each and every member to work together to minimise error

' deﬁc1enc1es and wastage and rejection.

_ It should be carefully noted that the total quality of
" product is solely dependent upon the guality of many:
components and activities associated with it.
It involves the process of adequate control and inspection:
in all the various activities. ‘
The following gives the different phases involved in the
‘total ‘Quality Management’ programme : :
(i) Product design specification and development.

' (i) Procurement of sources.

(if]) Process planning.

(iv) Production method.
(¥} Inspection and testing.
(vi) Package and storage.

(vi) Sales and distribution.

. (vi) After sales service.

(ix}) Market research and feedback.

15.16 Concept of Total Quality Management
. TQM is to build an organisation that produces products
‘and services that are considered best-in-class by its customers
This means that to achieve best-in-class in quality, every piece
of the business must be done right the first time and every
piece of the business must continue to improve. TQM has been
accepted throughout the world wide now-a-days. Many
organisations are trying to adopt TOM as a way of life. In fac
"-TQM is the need of all modern organisations. It is a system
. approach to quahty management and a journey to achieve
"excellence in all aspects of orgamsatlon s activity. The quahty
standards/ spemﬁcatmns do not rémain the same every time
‘They are to be addition, alteration or modaﬁed ‘to meet the
changing requirements of the customers. The launching o

R B < (T, N
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:I'-SO:Q(_JOO series standards is an attempt to help the industrial
orgamsatione in adopting TOM to improve their quality and
Producnvity. For more details for ISO : 9000 has been dealt in
detail in chapter 16 {next chapter] of this book.

15.17 The Elements of Total Quality Management

The following are the main element of total gquality
management :

. Top management commitment and involvement

2. Customer involvement

. Design products for qua.hty

. Des1gn produchon processes for quality

. Control productton processes for quality

. Developing supplier partnerships

Customer service, distribution, and installation
. Building teamns of empowered employees’

. Benchmarking and continuous improvement

. Top, management commitment and involvement : Top
management gets mvoh?ed-and stays involved from
setting business strategy based on using product
quality asa Weapon to capturing global market share
to rewarding employees for achlevmg excellence in
product quality.

. Customerinvolvement : Customér wants drive the TQM
system. The characteristics. that they value most
are built into products from design to after sale
service,

. Design products for quality : What customers want
sets the basic attributes of product design ?
Excellence: in performance, features, reliability

. serviceability, durability, appeara_nce and service are
critically affected by design.

. Design produchon processes for qualzty -Production

machinery and workers form a system of production
that should be designed to produce products with the
' cb.mensmns of quahty that customers want,
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Control productlon processes for quality : As produc
and services are produced the quality. performan
- of production is monitored and managed to ensure
that only products and ser*nc:es of superior qualit)
are produced.

. Developmg suppher partnershtps : Selécting an
developing suppliers that fit into the TQM system is
an important priority. Long-term relationships are
cultivated so that supphers deliver parts of perfect
quality. =~ :

. Customer service, distribution, and znstallanon
Packaging, shipping, installation and custome
service can be crucially important to customer's
perceptions of quality.

. Building teams of empowered employees : Making TQM
work rests in the end with employees. They must b
trained, organised, motivated and empowered t
produce and service products and services of perfec

performance of other world-class companies. The
these standards become the basis for 1ong-term
continucus mprovement

15.18 Deming’s 14 Points Approach to TQM
Deming ‘proposed 14 principles of quality managemen

which focus on the role of management and a participatin

employee/ work force. These principles are aimed at creatin

an organisational climate in' which stastical methods can beE

implemented for quality improvement. W. Edwards Deming’s}):
ideas are embodied i in his ‘14 points for managers : F

1. Create constancy of purpose toward produce quahty :
to achieve orgamsatmnal goals.

. Refuse to aJloW -commonly accepted levels of poor?
quality
. Stop dependmg on mspectmn to achieve quality.

. Use fewer supphers selected based on quality and!
dependability instead of price.
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1 5. Instill programs for continuous improvement of costs,
~quality, service and productivity.

6. Train all employees on quality concepts.

7. Focus supervision on helping people to do a better

job.-

‘Eliminate fear, create trust, and encourage two-way

-communications. between . workers and

management.

8.

. Eliminate barriers between departments and
encourage joint problem solving.

10. Eliminate the use of numerical goals and slogans to

malke workers work harder.

11. Use statistical methods for continuous improvement
of guality and preductivity instead of numerical

qucetas.
12,
13.

Remove barriers to pride of workmanship.

Encourage education self-improvement for every-
one.

14. Clearly define management’s permanent

commitment to quality and productivity.
Permeating those points is a philosophy based on the
elief in the workeér's desiré tedoa good job. Workers are taught
tatistics so that they can keep control charts on their progress
oward improved quality. Everyone in the organisation, from
oard members to receives training in quality control concepts
and statistics and every one is encouraged to suggest ideas for

. improvement.

Deming also introduced to Japanese companies the plan-
do-check-act (PDCA).cycle, which was originally developed by
walter sheward. The PDCA cycle, shown in Fig. 15.1 represents

: the concept of contmuous improvement as an endless cycle of
- actions. In the first ‘'stép-Plan, a process is studied, potential
- improvements are identified,  and a plan is developed to
- implement the improvements. In the second step-Do, the plan
- is tried on a test basis and results are documented. In the third
- step-Check, the plan is: thoroughly evaluated based on the

testing to see if it improves the process. In the fourth step-Act,
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" the plan is permanently implemented as part of the norm:
operation. The PDCA cycle than starts over with the first step.

.again,

/‘
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(i} Great satisfication among the customer and
+~ prganisation.

{c) Benefits to staff or employee

() More recognition1 and appreciate

(i) Empowerment

(ii) Enhancement of job interest and security

(i1} Improvement in skills

(1} Reduced employee complain.

15.20 GLOSSARY

4. Act Identify
Permanently potential
implement improvements
/ improvements| and develop
plan
3. Check

Evaluate 2.Do

plan to see Try plan

if it works oha

’ test basis

N

Fig. 15.1 PDCA cycle

-

15.19 Benefits of TQM
. (a)‘ Benefits for the company ‘
() Reduced quality costs of the company
(i) Increased market share
(ifi} Better product quality of the company

(i) Employees/work force are more creative and quality

conscious
(1} Product and productivity improvement
{v) Increase problem solving capacity
{vij Improved profitability of the company
{vit)) Improvement in human relationship
(b) Benefits to customers
() Number of problems are less with the product or
service.

(1) Better customer care between organisation and
customer.

Motivation : Motivation is defined as the inner state of

mind that energises, activates or moves and directs our

behaviour towards some goals. It is the process of creating
conditions in a workplace.

Quality circle (QC) : A small group of employees of the
same work area, doing similar work, that meats voluntarily
and regularity to identify, analyse and resolve work-related
problems. o

Total guality management (TQM) : A approach which

leads to improve the effectiveness of a compary as a whole with

participation of each and every member to work together to

4 minimize errors.

MULTIPLE/OBJECTIVE TYPE QUESTIONS
Fill in the blanks '
15.1 Motivation is the main core of ‘Quality

15.2 One of the advantages of quality circle is that it self-
confidence.

philosophy.

15.3 Another advantage of quality circle is that it encourages

15.4 If new head of the section fails to appreciate QC philosophy
will not succeed.

‘ ANSWERS
Fill in the blanks :
15.1 circle
15.3 creativity

15.2 develops
15.4 QC.
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v EKE%C;SES—IS
15.1 What are the chief objectives of ‘Quality circle’ ?
15;2 What are the concept of quality circ:ltz ? :
: 15.3 Write a short note-on ‘Motivation’.
15.4 lWhat are the main rules for quality circles ? .
15.5 Give a list of the rules governing a ‘Quality circle’ programme.

15.6 Give a list of duties to be performed by-a quality circle leader

- and member. X _
157 Enumerate chief advantages of QC programme.
: 15.8 Enumerate chief disadvantages of QC programme.
15.9 Describe the terms total quality control. What are its functions?
15.10 Write; a brief note on ‘Total Quality Management’ (TQM;.
15.11 What are the main concept of total quality management ?
15.12 What are the Deming's 14 points approach to TQM ? What do
you understand by the PDCA cycle ?

. 15.13 Write a short note on the following :
{a) 'Objectives of quality cycle

{b) Characteristics of quality circles
(c) Benefits of TQM

16
ISO 9000

16.1 Introduction 16,2 What is quality ? 16.3 What is meant by quality
system and total quality management (TQM} ? 16.4 What are ISO S000
series standards ?'16.5 ISO 9000 16.6 Are the standards easy to understand
and to implement ?"16.7 What are major challenges with ISO/9000 ?
16.8 What is driving international IS0 adoption ? 18.9 Does ISO registration
get your product into the European community ? 16.10 What is conformity
assignment ? 16.11 How do you comply with the standards ?
16.12 Glossary * Multiple/Objective type questions * Exercises.

16.1 Introduction F o
To ensure the quality it is necessary to make systematic
controls at every stage and also to take critical review of efforts

‘and achievements of the company with respect to quality of the

product. For making systematic control, co-operation of every
employee is needed, since quality depends on every person
working in the organisation. Every employee's involvement is
utmost important in understanding the problems, finding
solutions and implementing them. All these actions would lead

to maintain and improve quality and reliability of the product.

An increasingly large number of managers. are
recognizing that ISO 9000 is extremely important for their
organizations. Since the beginning of 1990s, the term ISO 9000
has been steadily stealing the limelight in discussions on

~quality, reliability and global competitiveness. Though there'is

a phenomenal interest in ISO 9000, yet, there is a lot of
confusion about what it is.

Managers want to know how and why was ISO 9000
developed. Can it improve the quality of products ? Whether it
would help in exports. How much it costs to implement ISO 9000
quality system. Whether customers care about it. How can a
company comply with' these standards ? What is meant be
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