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Mapping between instructional objectives and student outcomes

S.No Instructional obiective Student outcome Justification

I
Meaning of TQM and Thcories

about' IQM

d) An abi l i ty to {unction on

mult idiscipl inary teams

Goal setttng - Students ac1 as

Mult idiscipl inary team members in

ro le  p la l  {  rcprcscn l ing  \  i l r i ( )us

dcpanments oia comPan,v) to
rel ' ierv the current qual i t l '  levcl and

set goals.

h) ' l 'he broad education necessar) '  to

understand thc impact of engineering

so lu t i ( )ns  in  a  g loha l .  cconomic .

environmental and societal context

Bl studying Deming, Crosby.
Juran.' laguchi and lshikarva
theories, students rvil l  gct the broad
c\posure.

2

Planning and manuf'acturing

fbr qual i ty. i ts tools and

techniques

a)An abi l i ty to apply knowledge ot '

mathernat ics .  sc icnce.  and cng inecr ing

I.Jsing SQC tcchniques and tools.
thc students u' i l l  bc able to anal\ sc
current qual i t l  levcl.

d) An abil ity to tunction on
multidiscipl inary teams

As a team, students rvi l l  bc able to
use advanced management tools
l ike Af f ini ty diagram, Relat ionship
diagram. Arror.v diagram. Root
cause analysis diagram, and Quali t l
[ 'unction Deployment.

3

Human involvcment to

improvc quali t l '  and the

development and

transf ormation due to such

involvement

h) 
-fhe 

broad education necessar) ' to
unders tand the  impact  o1 'eng ineer ing
so lu t ions  in  a  g loha l .  economic .
environmental and societal context

By studying the importanoe of
emplo l  cc  inv r r l r  en tcn t .  mr r t i r  a t i t tn .
empowerment. team nork.
cus t ( rmer  rc ten t i ( )n ,  and ser r  i cc
quali t l ,  students rvi l l  get the
relevant broad exposure.

4

J'o knorv about fai lure models.

componcnt rel iabi l i t l '  & system

re l iab i l i t l '

a) An abil ity to apply knou,ledgc ol'
mathemat ics.  sc ience.  and cngineer ing

I31' studying probabil i ty nature of
lai lures and tcchniques I ike Fai lure
Mode and Ettect Analysis (FML.A).
Failure Mode and Efl'ects
Crit ical i ty Analysis (FMECA). and
Fault Tree Analysis (F-TA),
students wil l  be able lo use these
tools in case studies to analvsc the
sy'stem rel iabi l i ty.

h) l'he broad education necessary to
undcrs tand thc  impact  o l '  cng ine 'e r i  ng
so lu t ions  in  a  g loba l ,  economic ,
cnvironmental and socictal context

By studying Quali ty Managcment
Sy'stems l ike ISO 9000 and ISo
14000. students rvi l l  bc ablc t<r
understand and appll ' thc global
standards.

:

l 'o knorv about mean dorvn

t ime.  ma in ta inab i l i t ) '  o f

s)stenrs & condit ion

monitoring

a) An abi l i ty to apply knorvledge of
nra thcmat ics .  sc icncc .  and eng ineer ing

81' studf ing Mean time to f'ailure.

Mean don'n t irne, Mean t imc to

rcpair. and Fault diagnosis. the

students r.vill be able to monikrr and

improve the condit ion of system.



Expected Learning Outcomes of the Course

Program Educational Objectives

The main objective of the B.Tech in
periodically-updated curriculum so that,
few years of experience, our alumni wil l

Mechanical  Engineer inu
fbllowing the completion
have the expertise to:

Program is to provide a
of the program and with a

Student  outcomes

(a)  an abi l i ty  to  apply knowledge
of mathematics, science, and
engineer ing

(d) an abi l i ty to function

mul t id isc ip l inary  teams

(h) the broad education

necessary to understand the

impact of engineering solut ions

in  a  g loba l .  economic ,

environmental.  and societal

context

Course designed by

f  Sotue *a* i r iu f 4. Work in large
soc ia l .  and

environmental

p rob lems w i th

appropriate

techn iques  and

too ls .

cross-functi  onal

teams and pursue

l i fe - long learn ing .

l 'Ql\t  AND REt.tABt I_tTY ENCtNEFIRtNG

L Practice mechanical

engineering in

dif ferent discipl ines

towards system design,

real izat ion. and

manuf'acturing.

2. Enhance

profbssional practice

to meet the global

standards with

ethical and social

respons ib i l i t y .
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GENERAI ,  (G ) BASIC  S ( ] IENCES (B ) I ] ,NGINEERING SCIENCES
AND TECHNI ( ]A I ,  ART  (E )

PROFESSIONAI-
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Broad area (for

professional courses

on l y ,  i . e  ' unde r  P '

category)

lllanufacturi ng Genc ra l
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Syl labus: ME0068 - TeM AND RELIABILrry ENcTNERTNG

PURPOSE 1o provide knowledge about l 'otal Quali ty Managcmcnt (TQM), ' l 'QM tools and techniques applied to

Manuf'acturing and also about rel iabi l i ty and maintainabi l i ty o1'di l fcrcnt systems.

INSTRUCTIONA L  OBJECTIVES

At the end of thc course students ui l l  be ablc to knoiv

. Meaning o1'TQM and Thcorics about' l 'QM

. Planning and manuf'acturing lbr qual i t l ,  i ts tools and techniclues

. Human involvement to improve quali ty and the development and translbrmation due to such involvcmcnt

. About lai lure models. componenl rel iabi l i ty & s) 'stem rel iabi l i ty

. About rnean dor.vn t ime, maintainabi l i ty of systems & condit ion monitoring

BASIC CONCEPTS

Evolut ion of total c1uali t1, Management - Dcflnit ion of qual i t l '  -  Comparison benveen tradit ional approach and 
' l 'QM,

Deming -  Crosb l ' - . lu ran  - ' l ' aguch i .  l sh ikau 'a  theor ies  -  Qua l i t l ' cos ts  -  Produc t  qua l i t l ,Vs  Serv ice  c lua l i t l  S t ra teg ic

planning - Coal sett ing - Steps involvcd in strategic planning - ' fQM 
implcmcntation.

TQM PRINCIPLES & BASIC TOOL

Customer Satisfact ion - Tlpes o1'customers, customer supplier chain, Customer perccption o1'qual i t l 'customer teed back -

Customer complaints - Customer retention - Scrvice quali ty.

Emplol.ee involvemcnt - Employee motivation - Maslow's hierarchy of 'necds - I lerzberg theorl ' -  Emporverment and tcarn

work. Basic Tools: lntroduction to seven basic tools - Check sheets, histograms - Control charts. Pareto diagram - Cause

and el lect diagram - Strat i l lcat ion - Scatter diagrams.

NEW SEVEN MANAGEMENT TOOLS & ADVANCED TOOLS

Atl ini ty diagram - Relat ions diagram - - l ' ree 
diagram - Matrix diagranr - Matr ix data analysis diagram - Pt 'ocess dccision

program chart - Arrorv diagram.

Advanced QC tools: Advanccd QC tools l ike Ql"D - Root cause analysis - Taguchi method - Mistake proof ' ing (poka-

1,oke) - l --ai lure mode and ef-fects anal lsis (FML,As). tai lure mode and efl lcts cri t ical i t l -  anal l 's is (IrMIrCAs) and l"ault  tree

anall ,sis (F' l 'As) ctc. - Quali ty Management Systems.

RELIABIL ITY

Deflnit ion - Probabil ist ic nature o1'f-ai lurcs - Mean f 'ai lure rate - Meantime betueen lai lures - lJazard rate - l iazard models.

Wcibul l  model - System rel iabi l i ty improvement - Redundancy - Series - Paral le I  and Mixed configurati trns.

MAINTAINABIL ITY

Introduction - Choice of maintenance stratcgy - Mean t ime- to repair (M-l" l 'R) - Factors contr ibuting to Mean l)oun' i ' ime

(MD'l) -  Irault  diagnosis, and routine test ing lbr unrevealcd lbults - I"actors contr ibuting to Mean Maintenance 
' l ' imc -

(MMT)  on  cond i t ion  main tenance -  Per iod ic  cond i t ion  mon i to r ing  -  Cont inuous  cond i t ion  mon i to r ing  -  l : conomics  o l

maintenance.

TEXT BOOKS

. Jocl E. Ross. l 'otal Qualrty Management.2nd l jdi t ion. Kogan Page Ltd . tJSA l99l

.  Srinath, L S . Reliabi l i ty Engineering. A t ' f l  l iated East west Press. N eu Dolh i  I  995

REFERENCE BOOKS

. Balagumsarny. E.. Reliabrl i t-v [ngineenng'[ 'ata McGrarv l l i l l  publ ishing Co.. Neu Delhi- 198'1

. Creg Bound. et.al.  I3eyond Total Quali ty Management towards the emerging paradigm. McGraw Hil l  Inc . 1994

. 7.e n. Total Qualtty Management lbr Englrreers. wood Ilead PLrblishers. 199 I



Lesson PIan:

t

S.No No. of
Hours

TOPICS Rel'erences ( cocle
of the Text /
Reference books)

BASIC CONCEPTS
-
Evolution of total qrutity ffi

Comparison between traditional approach and TeM
-
Deming-Crosby th"f f i

Tl . chaprer
2 I

Tl  ,  chapter  2
-l I

Tl , chapter I
4 2 Juran , I aguchi, lshikawa theories

Quality costs

Tl , chapter I
5

T l  , c h a p t e r l l
() I rrooucr qualtty Vs Service quali ty

Strategic planning

fOMl.pl".;"tti"^ -

Tl , chapter I
7

Tl , chapter 4

Tl  ,  chapter  2
8

l  Q lv t  TKtNC|PLES & BASIC TOOL

9 I
r  )p rs  u r  uus tomers ,  cus tomer  supp l le r  cha in ,  Cus tomer

percept ion  o fqua l i t y l r . c n a p t e r /

t 0 customer teed back - Customer complaints Tl , chapter 7
I I L.ustomer retention - Service quality

Employee involvement

ffi

Tl ,  chapter  7
l z I

Tl , chapter 2
l 3 I

Tl , chapter 2

t 4
rvr. lsruw s nlerarcny oI needs - Herzberg theory _

Empowerment and team work. Tl , chapter 2

l-5
L.urun srcers, nlsrograms _ L.ontrol chafts. pareto

diagram - Cause and effect diagram -

Strat i f icat ion - Scatter diasrams

NEW

ADVANCED TOOLS

Affinity diagram - Relations diasram

Tl , chaprer 6

l 6 I
T l  ,  chapter  6

l 7
Rzl , chapter 1.tr

t 8 I
l  rce otagram - rVatnx dlagram _ Matrix data analysis

diasram - R4.  chaptert 4

l 9 I Process decision program chart - Arrow diagram. R4, chapter I 4
20 2 QFD Tl,  chapter  6
2 l Root cause analysis - Taguchi method



22 Mistake proofi ng (poka-yoke

L- ) 2 rure mooe and ettects analysis (FMEAs).
R4,  chapter  |  9

) A
auure  mode and e i t 'ec ts  c r i t i ca l i t y  ana lys is  IFMECAs)

Fault tree analysis (FTAs)

R4,  chapter  |  9
l )

T2.  chapter  8
26 I j r  l v r4 r  r45s t  ngnt  Jys tgms

RELIABIL ITY
T l ,  chap te r  l 2

T2,  chaprer  I
27 rruoaollsltc nature of tallures

Mean failure rate28 I
T2, chapter 3

29 I rvleantrme between fai lures,

Hazard rate - Hazard models

T2,  chapter  3
3 0

T2.  chaoter  4
I

T2,  chapter  4

T2,  chapter  6
32 I -

I
Sys tem re l i ab i l i t v  imo rovemenr  l

33 2 Redundancy  -  Ser ies  -  para l le l  and Mixed
configurations.

MAINTAINABTLITY
F;

-tt| Lnolce ol maintenance strategy

Mean time- to repair (MTTR) -

T2.  chapter  9
35 2

T2 .  chap t r . r  l 0
36 racrors contnbutlng to Mean Down Time (MDT)

- . . : - . -
hautt dtagnosis. Routine test ing fbr unrevealed faults

T2,  chapter  l0
-)/

T2 ,  chap te r  l 0

l : t I
r  4Lrurs uunlnoul lng to ]vlean Malntenance Time _

(MMT)  on  cond i t ion  mainrenance

Per iod ic  cond i t ion  mon i to r ing

main tenance.

Total  hour

T2,  chapter  l0

3 9
T2 ,  chap te r  l 0

40
R l  , c h a p t e r l l

Text books:

l) Joel E. Rose, roral euatity Munagement 2nd Edition, Kogan page Ltd.. usA r993
z1 Srinath, L.s., Reriabirity E11tiruo,' 'ng, Afl ir iated East west press, New Derhi 1995

Reference Books:

l) Balagurusarny ' E.. Retiabil it l '  Engineering Tata McGraw Hill publishing Co.. New Delhi. lggzl
2) Greg Bound. er'al, Be1'ond Total Quality Management totuarcls the enrerging puraclignt.McGrag,Hil l Inc.. 1994



22 Mistake proofi ng (poka-yoke

z- ) I rauure mooe and ettects analysis (FMEAs).
R4,  chapter  l  9

^/.4 rallure mode and eft.ects crit icality analysis (FMECAs)

l 'au l t  t lee analys is  (FTAs)

R4,  chapter  I  9
l )

T2.  chapter  8
.Y rvrdil. lBcrnenl )ystems

-
RELIABIL ITY

Tl ,  chapter  l2

27 Frobabl I lstlc nature of fai lures
-
Mean failure rate

T2,  chapter  I

T2,  chapter  3
28

29 Meantlme between failures,

Hazard rcte - Hazard models

T2,  chapter  3
30 I

T2,  chapter  4
- ) | I v Y  E l u u l l  m o Q e l

System reliabil i tv imorovemenr

T2,  chapter  4
- )z

T2, chapter 6

3 3 Redundancy - Series - parallel and Mixed
configurations. T2, chapter 7

I MAINTAINABILITY

74 I Choice of maintenance strategy
T2, chapter 9

3 5 Mean time- to repair (MTTR)
T2.  chapter  |  0

36 Factors contributing to Mean Down Time (MDT)
T2,  chapter  l0

) l Fault diagnosis, Routine testing for unrevealed faults T2,  chapter  l0

3 8 I
Factors contributing to Mean Maintenanieffie _

(MMT) on condi t ion maintenance T2, chapter | 0

39 Periodic condition monitoring

Continuous condition rm
maintenance.

T2,  chapter  I0

4 0 j
R l , c h a p t e r l l

Total hour ,10

Text books:

l) Joel E. Rose,Total euatity Management 2nd Edition, Kogan page Ltd., usA r993
:1 Srinath, L.s-, Reliabil ity Engineering, Affi l iated East west press, New Delhi 1995

Reference Books:

I ) Balagurusamy, E., Retiabitity Engineering Tata McGraw Hill publishing Co., New Delhi, l9g4
2) Greg Bound, et'al, Beyoncl Total Quality Management towartls the emerging paracligm,McGraw Hill Inc.. I994



3) Zeiri,Total Quality Management.for Engineers, wood Head Publishers, 1991

4) Subburai Ramasamy, Total Quality Management, Tata McGraw Hill publishing Co',
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