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| : : : |
0 emerge as a learning Center of Excellence in the National Ethos in domains of |
ce, Technology and Management. |

> To strive for rearing standard and stature of the students by practicing high standards
of professional ethics , transparency and accountability.

| > To provide facilities and services to meet the challenges of Industry and Society.
> To facilitate socially responsive research, innovation and entrepreneurship.

»> To ascertain holistic development of the students and staff members by inculcating
~ knowledge and profession as work practices.




| To impart quality education for enabling youth to offer solutions for the challenges

faced in the field of Mechanical Engineering domain.

Mission of the Department

* To provide education for enhancing competency amongst students to give technical

based solutions.

To develop as a leader to effectively work in a team to apply knowledge of
Mechanical Engineering domain.
e To collaborate with industry to strengthen the students exposure towards industrial

environment.

e To incorporate ethical values and to build personality traits to face the challenges in

the society.

To empower youth through lifelong learning.

Program E tion Objectives (PEO

e Apply principles of advanced mathematics and science to analyse and solve
Mechanical Engineering problems.
e Design and execute ethically multidisciplinary projects in a dynamically changing
~  environment.
| e Develop professional leaders in Désign, Thermal and Manufacturing fields.
e Provide exposure to the emerging techniques for lifelong learning.
o Create sustainable environment to plan and implement Computerized Numerical

Control (CNC) technique for social concern.




Program Qutcomes (PO)

1. 1 i
Engineering Knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,

5 all)nd lz;.:l englneering specialization to the solution of complex engineering problems.
- Problem Analysns: Identify, formulate, review research literature, and analyze complex engineering
problems reaching substan

: _ : tiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences.

3. Design/development of

solutions: Design solutions for complex engineering problems and design

SySte.m components or processes that meet the specified needs with appropriate consideration for the

. public hea.lth and sat:ety, and the cultural, societal, and environmental considerations.

. .C()ndl.lCt Investigations of complex problems: Use research based knowledge and research methods
lnclu.dlng design of experiments, analysis and interpretation of data, and synthesis of theinformation to
provide valid conclusions.

S. MOflern_ tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and software tools including prediction and modeling to complex engineering activities
with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,
heal.th, safety, legal and cultural issues and the consequent responsibilities relevant to the professional
engineering practice.

7. Environment and sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable
development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or leader in diverse
teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the engineering and
management principles and apply these to one’s own work, as a member and leader in a team, to
manage projects and in multidisciplinary environments.

12. Lifelong learning: Recognize the need for, and have the preparation and ability to engage in
5 independent and lifelong learning in the broadest context of technological change.

i
|

Program Specific Outcomes (PSO)

pSO1: Ability to work professionally and ethically in Thermal, Design, production and
Manufacturing areas of Mechanical engineering.

pSO2: Ability to Model, Analyze, Design and Realize mechanical components and
processes.

pSO3: Apply industrial engineering and management principles and consider public health
and safety, cultural, societal, and environmental factors to work professionally in the
industry or as an entrepreneur.




===

DO

x 3 : . . m;.nncmz Smo‘o:cuw indbey 'ABojouyosay pue
sndbey ‘ABojoutyaa] pue buusauibul § BULssuiByy 1 Buieasuibuz yo 969103

. ‘Y230 26910
') 3Bajj0) |1ed pemiten (fwesising INeg-pe w,uca: J:...L [ned-pemyieo fwesising
iledisuiid oy solwapeay ueag
ANA SOTWAPBIRY UBd(]

e

(21m)o01s JO pud Y} Je papraoid s Isi]) 2a1109[q uadQ /o8O0 NpNY/ QA0 WRIZ0I]-
(20uBULIONI 13)SAWRS puy :AI0jeloqeT] 10,{) UoneulteXy I9)sawieS puy -HSH
reonorid-d reuomny -1 Q1)o7 -]

rediouu
=

JUSUWISSISS Y/ SNONUNUO)) / JUSWISSASSY JOYIB [ -V/V.L 7SaISSe[D -7LD [ 1S3 Sse[D-11D

009 0se 001 SL SL 81 W | v |T| LT |I®)OL
. 3 2 ; . Jipny z i sarpn)§ A303epa g I0TTAVIN DO ‘8
001 09 01 Sl Sl 3 3 - =4 € [[-9A109[ [euolssajold | €1-01 11 AN DHd 8
001 09 01 Sl Gl € € - 1l g [-2ATIR[Y [eu0Iss9Old | 60-901 AHININ Dedd 9
qe’] suoneiqiA &
0S ST e - y I z 7 Joc ot SOTT AIININ ¢ D0d b
qe] Sspios .
0S $T §T 2 3 I C AR R T JO SOIUBYDAJA] PRIUBAPY YOLL IO 20d 14
SuoneIqIA _
001 09 0l Sl Sl 3 € o . [eormeyoopy | EOLT QNN 20d i
SpI[OS i
001 09 0l Sl m\ 14 14 = JO SOIUBYDIIJA PIOUBAPY COTT AININ 90d i
001 | 09 0l S1 ¢l 3 € - |- | ¢ [soneweyeN 33ug paduespy| [0TTATNN Bd |
/ —
AVIOL | @Sd | VO/VL | 7-10 | 1-1D HoMjE - ue
S () ) |°0
QWIYIS WeXF HPSD | sommog | SEEREES g 2 RO LD am.:..wUOz ww..__M

(ET-TTOTAYV J9°M) [-Id)sauidg
uS1S3(] SULIUISUY [BIUBYIIA Ul “YII L, Al 483 X IS11] J0J SUOINIISU] JO E1IELI BTN it ;
SNQE[[AS pUE SUOI}INIJSU] JO JWAYIS
(andSey ‘Ayrsaaarun) IndSeN ALY 03 PARYIY UONNIHSU] SNOWOUOINY WYy
Jand3ey ‘ASojouydro ¥ wa_amﬂuz_wzm 30 339[10) e J-pesYIEn) flwexsn g,
®




sdoep ‘ABejouysa) pue Buuasuibuy
1Q absjjog yed pemyieg fwesnsing
tediouilg

E
4336

*3UOp 3q [[IM 012 ‘swisLeISe[d Futrowdy “Julfly Judted “Yd]I U0 fBUIdS
sjuapmIs Yorym ut [eonoeld SIy 70 AR "SHPAID €() 10J UOEdIIaD) wekems/ T LN Suueadde 49 2
2IM)oNIS JO pua Ay} & papiaoid ST ISI[) AT
(20UBWLIOJID J 19)SaWg pu :AI10}eI0QR 10 .]) uoTjRUTWEX ] I9)SAUID

£ Al 10
¥ QUIIQS

Ihed-pem
- ,:uﬁ

-

-

\

ndbey "‘ABojoutyssy pue

Buiteauibug 1 o6
Heauwibug yjo abayio

Solwapesy ui

Loy u e x\‘rL..

sorwapefy uga(]

_a

9¢=81+8 [=SLIATYD HAISSHIDO U
‘Gurpopow [ed1BWAYJEW UO JI0M O} pajoadxaare
uruo 31 9)o[dwod 0} paroadxa 18 SJUApMIS #
q uadQ /osIn0)) IpNY/ SANN[H wei301d- 4
g pus -ASH JUSUWISSASSY

SNONUNUO)) / JUSWSSASSY 1YILJ [, -VI/V.L IS_LSsse[D -TLD [ 3191 sse[D-1.1LD [eonoeld-d [euon-] MY I
0ss SIt 1181 09 09 81 (44 ¥ | T | 91| 1¥I0L
= z . . = npny £ 3 - [ 7 | Sunup 1odeq yoreasay COTINVIA DO 8
¢€I-01CI :
001 09 01 S1 S1 3 € - | =ilags ATTeAROOK IFHEEES S NN OHE fid
60 -90C1 :
-3ATIOQ[F] [BUOISSIJOI
o1 | 09 | ol s1 | st ¢ ¢ - | = e R IS aaTEed
R i BRET #K30]0POYISA :
0S ST ST Z z % S S0TI AdININ 00d S
0¢ ST 4 ; 3 I é (AR qe siskfeuy ssang | YOCI AININ 00d R4
i P S qe] sisAfeuy %
0¢ ¢C St [ G C ISR SV €01 ddININ 00d 13
00T 09 0l Sl Sl 14 - il o B 01 sisAeuy ssang | COCT QNN Qe |- T
4 sIsAlRUY | 10z1 .
001 09 01 S1 Sl 14 14 Iice ol CIAQHIANN | D0d | 1
TVIOL | dSA| VO/VL TLD | 11D |oupaa YIIM/SIH L10391e) ['ON
JWAYIS WEXy MR | paeyuon d e B e ot e 3sAN0) |-a§

" |

nd3eN

(ET-TTOTAYV +§9°M) [ —19)sowdg
uSisa(] SuLUISU [EITUBYIIA UL “YII, JAl 183 X ISI1 ] 10J SUOHINIISU]T JO JWIYIS
SNQE[[AS pUE SUOI}INIISUJ JO JWIYDIS
(and3ey ‘Ayisaoatu() and3eN ALY 03 PAJEILYJV Uonmnsujf snowouojny uy)

®

‘ASojouydd I, 29 SurdduUI3uy Jo 333[[0)) [BeJ-pesdjies) Huensn |,




Mdden ‘ABojouydsy pue Buusaurbuly
'0 363)109 j1ied pemyies (fwesising
trdicuiag

T

(SoueuLIOfIad 19)S9WAg puy A10JLI0qR ] 10,{) UORUIWEXF] J)SOWAS Pus] -4SH
JUQUWISSASSY SNONUNUO))/JUIWSSISSY IYIBI [ -VI/V L
eonoeid-4

[eHoIM -],

RS R VI L L S U

mdfen ‘ABojouydai pue
Bunieauibul Jo 8H20D

HRADTN NGO

Jo aBajjo) |

Bupasubus jesjueyas

1

CS=9[+9€=SLIATID HAISSHIDOUd

[ASEAREL 1O Rt A KO
[ 3831 sse[d -1.1O
QINO -]
*S)IPa1d paxnbar 3y 193 0} IOPIO UI SISINOD 1Y} JO INO AU AUk 339[dwod
0} pajoadxa are syuapmg “(Ajiqereae 1od se) UOHBIND SYIIM §() WNWIUIW JO SISIN0D OO €0 JO 18T] ap1aoad [[14 I0JRUIPIO0d dwrueI3old “¢

“9jeprpued Aq pa1do 2q ued sI30[0UYd)
JU23I U0 INODSSVN £q pa1sadsns asimnoo Aue uay) uoneuassip Jo 21doy ay) yym juead[ar A[0)[durod jou a1e aUI[UO PIdJJo SIN0D AY) Ose) U] 7

380D DOOIA AI10jepUBA] ST} INOYIIM 2)[dWOIUT PAISPISUOD 9 [[IM | seyd UOTIBISSSIPSIY pue
JuSpnNIs 10§ ST AI0JepUBW ST ISINOY) "I0JBUIPIOO0)) WeI301q YIM UOTJB)NSUOD) UT IPIN.) 9AT0adsar £q papIoap aq [[IM Z0EZ TN °1

19JION
AINdIA “dI “gS ‘SO-$$+

001 001 = g 91 €7 07 € |1ej0L
09 01 SI SI € € : € [- 2A1I[F UadQ | 90-TOXX$SIN Dd0 | €
- - - . € - = - | (THT1-8) 9sM00 DOON | 20€T AN Ddd | ¢
001 001 E 5 01 0T 0T = [-9seyq uoneuassi(q | 10£7 NN fodd | 1

and3eN

(ET-TTOTAYV +§3°M) [I] —19)SoUdS

u31S3(] SULIAUIBU [EINUBYIIJA] UL “YII I, *JAl B3 X PUOIIS A0J SUOLINIISUT JO JUIIYIS

L

SNQB[[AS PUB SUOIINIISU] JO WYY
(andSey ‘Ayisaaarun) andSeN ALY 03 PAABILIY UOHMSU] SNOWOUOINY UY)

‘ASo[ouydd I, » 3ULIIUISUT JO 333

oD Eﬁ-ﬁé«w Huearspn




"4NdOVN “ABojouy

ndbey * 5 .‘.z. .
,_‘ cmmZ >mo_ocxum.w pue Buueaulbuy £ ity 1y aBsIaA actmc:_m:u 3O af J0 aB2a]109 3
Q3 8ljoQ lied FEM)IED tfwensint e A-DE v H..J/...\f, J ned-pEMYIZD ifuietsiing 2
e o LTS Ied-pEwn 117} sjny ined ar
ISui NG i oy uead
e .L(.,Ln.ln :,\UQ_UC"LA;.OU .«.LU_C‘.OMU_(L,\ Co(
[edrourig E&osr@, A soruafepy wea(
JunRauIsuy yudwdo[oAd( pue udIsa(] uumoenueA| ud1sa(J [BOIUBYISA

ASIAY €171 AANIN onpoid 6071 AAINIA

ANIPPY €111 AHAINIA

10J sorwouo3i 6011 AANIA

u3ISa(] [BOTUBRYIIN
10J spoyjeA uoneziundQ
8071 AN

SOTUBYIA] INJORI]
NUBAPY -TITI AIININ

3urssasoid poo Ul
uonezIue SN ‘TIIT AN

uonpWOINYy [BLISNPU]
pue udisa(q SINAN-80TT AANIA

spenaIey Ausodwo))

Jo sotueyosN 01T AN A3o1oqui], 19071 AANIN

Jod se) SOALI(] [BOIUBYISIA]
padueApy QI TT AHINIA

SISATeuy pue SuIjopoA WAJSAS dnjewNAU puy (NNJALLY 3od se) saAlq B3\ 29 AN[IqBUTRIUIBIA]
wa)sAS T1ZT AAININ |21NeIpAH Jo udisa( :L0TT AAININ sonoqoy (IT1T AANIN ‘Anqiqeray :L01T AANIN
(NNIALLY

u31so(J [BOIUBYIIN
papry mmdwo) 19011 AANIN

AL -2AJJ[ [BUOISSIJOIJ |  III -2A1II[H [BUOISSIJOI]

11 -9ADII[ [BUOISSIJOIJ

[-9AIIF [BUOISSIJOI

11 - 19)S9WdS

[-13)SoUIdS

$3SIN0)) IAIIII[ [BUOISSIJOIJ JO ISI']

89=91+CS=SLIATID TVLOL
(9ouBUIIOJIO] 19)SAWAS puF :A10jeIoqe ] 10,) UONRUIWEX J9)SaWRS pud -HSH

JUSWISSISS Y/ SNONUINUO) AUIWSSISSY I9Yyded [ -V /V.L

00¢ 002 001 = o 91 (4% (43 = - | [8I0L
00 | 00z 001 : # 91 43 ze | - | - | Ir-eseyquonewdssiq | 10y QAN | [O¥d | I
TVIOL | dSd| VO/VL ¢-1O I-1LD WOoM/SIH apo) K108918)
JWAYIS WexXy il ruo) ) & Z M 9SIN0) |[3Isano) S

’

(€T-TTOTAYV +J9°M) A] —19)soudg

uS1sa(] SuLIUISUT [BIIUBYIIJA] UL “YII L, “JA] 183 § PUOIIS 10 SUOLINIISUT JO WYOS
SNQE[[AS PUE SUOI}INIISUJ JO JWIYIS

(andSeN ‘Ayszaaru)) andSeN JALLY 03 PAICILIV UonMSU] SNOWOUo)NyY uy)

andSeN ‘ASo[ouydd J, 2 FULIAUISUY JO 333[[0)) [BJ-PeMmyjien) w._.E«bm—:H

2

{




e p—————— e e I ]

\ e ! . ouyos) pUE Gojouyde: 2 m::mm:.cc\
sndoep ‘ABojouysa] pue Buueaurbuy dro . .%ammuc_\n%cw_ HQ “,:,5_‘ w .mﬁauw\m._om [11ed Pemyi®T TR ML) N
ul | - J CREnY 3 “
0 368109 3ed pemyies 1fweusin] - PEMN1ED 1{UITAISITL ;ﬁ,,l:..:. 47 |eslueyde JO weupedag |
iedioutiy " solwapeoy uesd pe2H n
- o) Sod ;
~¥ rediouriq QA i b2 3

[o1easay uonerd:90 X XN
Ayages ersnpu (SOXX AIN

S[IDS JuLWuIYSIuF 1T Y3noiy)
A310u7 01 AAse M\ HPOXXIIN juowdo[aad(q Afeuosidd $0ZINVIN uoneonpg Rﬁ

e30 4 Aq juowadeueA SSaNS:€0ZINVIN ,
seLoYe aYsodwo)): E0XXASI - ik

s103(01g SuLeaurduy Sunua, Joded yoressay:z0ZINVIA
Jo JuawaFeuryA 150): 70X X NN s
sonAeuy ssaursng: [ OXXSOW BIpUJ JOUOTINIISUO]): Smﬁbgﬂ ”
saAna9[q uadQ TI-98n0D) Pt
111 - 1935omog 1 — 19)SoWdS

(and3ey ‘Aysaaaru) and3eN ALY 03 pareIy Eﬁ:
.:Ewa N ‘Asojouyd9 ], 7 w:%.oc:-w-.m Jo owa—_cv




)

sndbeN ‘ABojouyday
5 Bunssuiivl JO abajjen

5 0jouyday pue buusauibuy j3ed-periien pfieesising
) I3ed pemyies (fwessing < fediouiid 82IA
iedioung
fedioutig

indBepN *‘ABojouyss) pue
Buliesuibug o oBsyjon
Ined-pemyien ifwensing
solwapesy ueag
SOTWIAP ued([

e

9T €0
91 E
01 €0
Surure. |, (ourgdrosip
jerysnpuj POl S
/ TeuIuag SISANO0I ALY
/ 33loag wdQ) DIO

‘HN&OVN ‘Alojouyoe; @ Bupzeuiiiug
Jo aB2)j0) j1jed PEMIPT w:tRaIsin]
Bueaujbug [eojuByIBj JO 1uRuerda

pe
o e




ail d-Patil College of Engineering and Technology |
| Wardha Road, Nagpur-441 108
sk S SO NAAC Accredited with A+ Grade

Okl '-'j oo (An Autonomous Institute Affiliated to RTM Nagpur University, Nagpur)
e i m: M. Tech. in Mechanical Engineering Design
| | Semester-I MMED1101: Advanced Engg Mathematics
| Teaching Scheme Examination Scheme
Theory 3 Hrs/week CT-I 15 Marks
Tutorial Nill CT-II 15 Marks
Total Credits 3 CA 10 Marks
Duration of ESE: 3Hrs ESE 60 Marks
Pre-Requisites: Applied science, Geometry, Basics of mathematics Total Marks Ml:x?ks

Course Contents
rdinary and Partial Differential Equations and Concepts in Solution to Boundary Value

1 roblems: Ordinary linear differential equations solvable by direct solution methods; solvable
| Unit] o onlinear ODE’s.

irst and second order partial differential equations; canonical forms; space of Functions,

 Unit 11 [ ojection of functions onto an orthogonal set; Fourier Series.

Bgmtion Types Encountered in Engineering and Physical Sciences Solution methods for|
i vert solution, and potential equation, properties of harmonic functions,

ion by variable separation method.
i- infinite media, Fourier and Laplace Transforms. , heat (diffusion)
for heat equation.
Theory, Probability Theory and Sampling Distributions. Basic
) fexamples. Standard discrete and continuous distributions like

nential ete. Central Limit Theorem and its significance. Some|




2010 .

“|1. J. B. Doshi, Differential Equations for Scientists and Engineers, Narosa, New Delhi,

T.2  [Ronald E, Walpole, Sharon L. Myers, Keying Ye, Probability and Statistics for
Engineers and Scientists (8th Edition), Pearson Prentice Hall, 2007 .

Reference Books

R.1 Advanced Engineering Mathematics (9th Edition), by Erwin Kreyszig, Wiley India (2013).

R2 [Pouglas C. Montgomery, Design and Analysis of Experiments (7th Edition), Wiley
Student Edition, 2009.

R3 S. P. Gupta, Statistical Methods, S. Chand &amp; Sons, 37th revised edition, 2008.

R.4 William W. Hines, Douglas C. Montgomery, David M. Goldsman, Probability and
Statistics for Engineering, (4th Edition), Willey Student edition, 2006.

Useful Links

1 https://archive.org/details/AdvancedEngineeringMathematicsKreyszigE.9thEdWiley200612455@

2 ttps://www.sultanchandandsons.com/images/BookImages/Chapters/59 _Statistical%20Methods.

Class
Course Code Course Outcomes CL Samtons
Apply the knowledge of differential Equations to solve 3 9
MMED1101.1 [engineering problem.
er l-:gt knowledge of First and second order partial 3 9
ions to solve engineering problem.
bert solution

of variables to solve given wave 3 9

1 maintainability of the series and
; 4 9
ns by applying statistical 9




Tulsiramji Gaikwad-Patil College of Engineering and Technology
Wardha Road, Nagpur-441 108
NAAC Accredited with A+ Grade
(An Autonomous Institute Affiliated to RTM Nagpur University, Nagpur)

Program: M. Tech. in Mechanical Engineering Design

Semester-I MMED1102: Advanced Mechanics of solids

Teaching Scheme Examination Scheme
Theory 4 Hrs/week CT-I 15 Marks
Tutorial Nill CT-1I 15 Marks
Total Credits 4 CA 10 Marks
Duration of ESE: 3Hrs ESE 60 Marks

Pre-Requisites: Physics,Mechanics,CAD Total Marks ,\'llz?fks

Course Contents |

Unit I

Introduction to kinematic synthesis type number and dimension synthesis practical applications.}

degree of freedom class -1, class-II chain Grumblers criteria, concept of transmission angle. ‘

Unit II

Synthesis of planner mechanism: Introduction to function generation, path generation, pathl%
generation & rigid body guidance. Problems, accuracy points chebychev's spacing, Graphicall‘
approaches for synthesis for above problem Central point curve, circle point curve .poinﬁ
position, inflection circle Bo-billior construction, Euler's savory equation, Hartman construction.i
vector approach &matrix approach, rotation matrix, displacement matrix, Freudenstein™s|

\
equation, computer approach for the above problem .

Unit 111

\
Optimal synthesis of planar mechanisms, Powells search methods least square method penalt}J\

function computer approach.

Unit IV

|
|
Kinematic analysis & synthesis of spatial mechanisms Hi notations screw matrix, kinemati?\
analysis for linkages like R-S-S-R, R-C-P-R-C etc.

(ﬂ Unit V

\
|
|

Kinematics synthesis of Robot arms: Endless Tendon-Driven Mechanisms, Tendon—Dri\a
Robotic Arm mechanism, Kinematic solution of SCARA Manipulator, Kinematic solution ot\
PUMA Manipulator.

\
|
|
|




id Mechanics, KazimiS. M. A., Tata McGraw Hill,1994.

~ M. H. Sadd, Elasticity: theory, applications, and numeric, 3rd edition, Academic Press, 2014.

Reference Books

R.1 [Tao, D.C.Applied Linkages.

R2 Erdman & Sandor ,Advanced Mechanisms, Vol.- LII.

R3 Denavit & Hartenberg, —Kinematic Synthesis

Useful Links

1 https://link.springer.com/article/10.1007/s00158-010-0500-3

2 https://www.researchgate.net/publication/4029306 Kinematic_synthesis_of robotic_manipulato
rs_from task descriptions

<4

Class
Course Code Course Outcomes CL i ioms
MMED1102.1 | Summarize various methods of synthesis. 2 9
MMED1102.2 Apply the concept of planner mechanism to solve engineering 3 9
problem.
Interpret optimal synthesis of planar mechanisms to solve complex
B 9
4 9




Tulsivamji Gaikwad-Patil College of Lngineering and Technology
Wardha Road, Nagpur-441 108
NAAC Aceredited with A+ Grade
(A Autonomous lustitute Affiliated to RTM Nagpur University, Nagpur)

SUCT SO, |

P rogram: \l lcch in Mechanieal n"mvmuw l)ml;,n

Semester-l | MMED 1103 Mechanical V ibeation T
‘‘‘‘‘‘ T mclnn\‘ \dmm‘ DT l Naming mnn \(‘ht'l:l—lwt“
 Thery | 3Hmhweek _CTL |15 Marks
" Tutorial N T |15 Marks
TomlCredits | 3 CA | 10 Marks
| Duration of ESE: 3Hrs l‘,?\l' 60 M.nkx
| Pre-Requisites: Applied Mechanics, KOM DOM.FEM Total Marks |00

Course Countents
' Review of Fundamentals: Vibration problems in engineering causes and effects of vibration

relevance of vibration analysis continuum and discrete modeling lumped parameter systems freg]

l
{
0
i
| Unitl ; vibration and response to damped single degree freedom systems. Frequency response function-
| | = - -
i i . . o : : : .
‘ g amplitude and phase plots mechanical impedance and mobility — vibration isolation.
|
‘ ' * Oy . . .
; i Response of Systems to Arbitrary Periodic Excitation: Duhamel’s integral impulse response
: | function — shock spectra —Laplace and Fourier transform methods.
Unit 11 i t F

Multi Degree Freedom Systems: Matrix formulation Eigen values and Eigen formulation

Unit III | matrix iteration techniques — normal modes and orthgonality transient response of multidegrec]

freedom system mode superposition technique tensional oscillations of malty rotor systems.

Continuous Systems: Longitudinal and transverse vibration of beams-

forced response of beams.
Unit IV . s s , . ;
Vibration of plates —finite element techniques in vibration analysis.
Vibration Instrumentation: Vibration measurements, instrumentation amplification, real time
analysis digital Fourier transforms FFT analysis structural frequency response measurement
Unit V

random sinusoidal and transient test methods model testing of beams. Noise Control Techniques,

Sound absorption, sound insulation, methods.




Text Books

Mechanical Vibrations: Applications to LEquipment, Yvon Mori, 13 January 2017

Azl
T.2 " IMechanical Vibrations: Theory and Application, S. Graham Kelly.

Reference Books e
R.1 p.S. Rao and K. Gupta Advanced theory of vibration. Willey Eastern. 1992

R.2

L R.3 IN. L. Meirovitch , Elements of vibration Analysis, Mc Graw Hill New York 1986.

P.Srinivasan Mechanical Vibration Analysis, Tata Mc Graw Hill, New Delhi 1982.

Course Code Course Outcomes PO/PSO CL SCI:.’SS
essions

Interpret vibration phenomenonl and its PO1,PO2,PO3,PO12,PSOI, 5 9
MMED1103.1 | concept. PSO2.

Apply Laplace and Fourier transform PO1,PO2,PO3,PO12,PSOI, 3 9
MMED1103.2 | methods to find out response of Systems. [PSO2.

Apply vibration techniques to determine PO1,PO2,PO3,PO12,PSOI,

natural frequency of the system for any PSO2 3 9
MMED1103.3 | DOF system. )

Analyze vibration of system using finite PO1,PO2,PO3,PO4,PO12,P

3 4 9

MMED1103.4 | element techniques. SO1,PSO2.

Analyze Frequency response using FFT [PO1,PO2,PO3,PO4,PO12,P
MMEDII103.5  |oiivser: SO1,PSO2. 4 9

Wl — -
mu >
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Tulsiramji Gaikwad-Patil College of Engineering and Technology
Wardha Road, Nagpur-441 108
NAAC Accredited (A+ Grade)
(An Autonomous Institute Affiliated to RTM Nagpur University, Nagpur)

Program: M. Tech. course in Mechanical Engineering Design

MMED 1104: Advanced Mechanics of solids Lab

Teaching Scheme Examination Scheme
Practical 2 Hrs/week CA 25 Marks
Total Credit 1 ESE 25 Marks
Total 50 Marks
Duration of ESE: 02 Hrs
Sr. No. List of Experiment COS
1 Synthesis using function generation. Co1
2 Synthesis using path generation. CO1
3 Synthesis using path generation & rigid body guidance. i COo1
|
4 One numerical on chebychev's spacing. CcO2
Q S Kinematic analysis and synthesis of spatial mechanisms. CO4
6 Kinematic synthesis of robot arm. CO5
7 Graphical approaches for synthesis of mechanisms. CO4
8 Study of Powell’s search methods. CO3
9 Study of least square method. CcO3
10 One numerical on Freudenstein’s equation CO3
Text Books
1 Solid Mechanics, KazimiS. M. A., Tata McGraw Hill,1994.
) |M H. Sadd, Elasticity: theory, applications, and numeric, 3rd edition, Academic Press. 2014.

Reference Books

1 Tao, D.C.Applied Linkages.
(’ 2 rdman & Sandor ,IAdvanced Mechanisms, Vol.- LIII
3 Denavit & Hartenberg, —Kinematic Synthesis
Useful Links
1 https://www.sciencedirect.com/science/article/abs/pii/S0094114X 12002091
2 https:/link.springer.com/article/10.1007/s00158-010-0500-3
Dreparinggot OF anical Engineering

Tucfraash Sallwad Patil College of
Exgindering & Techno’c | HAGPUR.
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Tulsiramji Gaikwad-Patil College of Engineering and Technology

Wardha Road, Nagpur-441 108
NAAC Accredited with A+ Grade

(An Autonomous Institute Affiliated to RTM Nagpur University, Nagpur)

Program: M.Tech.in Mechanical Engineering Design

Semester-I

MMED 1106: Computer Aided Mechanical Design

Teaching Scheme

Theory 3 Hrs/week
Tutorial Nill
Total Credits 3

Duration of ESE: 3Hrs

Examination Scheme

CT-1 15 Marks
CT-1II 15 Marks
CA 10 Marks
ESE 60 Marks

Pre-Requisites: Engineering Graphics, Auto-CAD

Total Marks

100 Marks

Course Contents

4

« Unit I

Introduction To CAD/CAM And Product Cycle:
Representation of Line, Circle, & Other analytic curves, Algorithms & Programs. Drafting of machine
elements with dimension and tolerances using 2-D drafting packages. Graphic standards GKS
[Graphical Kernal System] IGES [Initial Graphic Exchange Specifications].

Unit II designs and evaluation.

CAD of Machine Elements: Development of interactive design programs [with drafting] for machine
elements, incorporating choice of materials and other parameters, Generation of several alternate

IGeometric Modeling: Mathematical representation of Hermite cubic, Bezeir & B-spline curves.

Unit 111 [Introduction to difference ty p e o f surfaces and solids generated in surface and solid model

respectively. Assembly modeling and interference checking.

Mechanical Design Analysis and Optimization: Design analysis for mass properties, Stress,

Unit IV Thermal stress, using CAD/CAE packages, Optimum design of machine components using

multivariable non linear optimization techniques using iterative CAD/CAE software tools.

IFinite Element Analysis: Basic concept of the finite element method, comparison of FEM with direct
analytical solutions; Steps in finite element analysis of physical systems, Finite Element analysis of 1-
Unit vV [D problems like spring, bar, truss and beam elements formulation by direct approach; development of
elemental stiffness equations and their assembly, solution and its post processing.

e i R )
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Text Books
3| anky, P.G. Computer Integrated Manufacturing,Prentice Hall,1986.

T.2 [Radhakrishanan,P. and Kothandaraman, C.P. Computer Graphics & Design, Dhanpat Rai &

Sons, Delhi,

1990.

T.3 [Groover M.P.and Zimmers ,E.W CAD/CAM, Computer Aided Design and manufacturing, J
|

IPrentice Hall
of India 1986

Reference Books B
R.1 Dimarogons, A.D. Computer Aided Machine Design, Prentice Hall,1986. |

Ibrahim Zeid, CAD/CAM Theory and Pratice, Mc Graw Hill, 1991.

R.2
R3 Software Manuals on GEODRAW, GEOMOD, and SUPERTAB, Structural Dynamics Research
Corporation, U.S.A. 1986

Useful Links
1 https://aktu.ac.in/pdf/syllabus/Syllabus161 7/Mechanical/SYLLABUS%20_CORE%20SUBJEC T.pdf

T ——

¥4 https://personal.utdallas.edu/~yonas.tadesse/data/ SylabusCADUGFall201 4. pdf wr ‘
Course Code Course Outcomes CL CI?SS
Sessions
Analyze the modeling, drafting and dimensioning of machine
MMED 1106.1 felements by using computer Software. 4 10
p Apply Basics of CAD to Generate several alternate design ; -
MMED 1106.2 options very easily ’
xamine the requirements of hardware & software for 10
MMED 1106.3 |computer aided design process. 3
MMED 1106.4 Ilnterpret Mechanical Design Analysis and Optimization 3 10
Solve FEM Technique to analyze the Spring, truss and beam R ‘ 0 9
D |

MMED 1106.5 element.
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Tulsiramji Gaikwad-Patil College of Engineering and Technology

Wardha Road, Nagpur-441 108
NAAC Accredited with A+ Grade
(An Autonomous Institute Affiliated to RTM Nagpur U

niversity, Nagpur) |

Program: M.Tech.in Mechanical Engineering Design CETR
Semester-I MMED 1108:MEMS Design and Industrial Automation
Teaching Scheme Exa nninzlij«»iw
Theory 3 Hrs/week . ,,,’5)@’_‘51,‘
Tutorial Nill . cT-n | ]iMarks
Total Credits 3 CA % L(),\ilailfl_ |
Duration of ESE: 3Hrs | ESE | 60 ‘Marks |
Pre-Requisites: Mechatronics ,Automation in production, Total Marks | 100 Marks

Computer Integrated Manufacturing SR NES—

Course Contents ]

Unit I

Introduction: Automation in Production System, Principles and Strategies of Automation, Basic
Elements of an Automated System, Advanced Automation Functions, Levels of Automations.
Production Economics: Methods of Evaluating Investment Alternatives, Costs in Manufacturing,.
Break Even Analysis, Unit cost of production, Cost of Manufacturing Lead time and Work-in-

TOCESS.

Unit I1

etroit-Type Automation: Automated Flow lines, Methods of Work part Transport, Transfer
echanism, Buffer Storage, Control Functions, and Automation for Machining Operations, Design
and Fabrication Considerations. Analysis of Automated Flow Lines: General Terminology and
Analysis, Analysis of Transfer Lines Without Storage, Partial Automation, Computer Simulation of

Automated Flow Lines.

Unit III

aterial Handling And Identification Technologies : Design of the System, Conveyor Systems.
Automated Guided Vehicle Systems. Automated Storage Systems: Storage System Performance,
Automated Storage/Retrieval Systems, Work-in-process Storage, Interfacing Handling and Storage

with Manufacturing. Product identification system: Barcode, RFID etc.

Unit IV

ontrol Technologies In Automation: Industrial Control Systems, Process Industries Verses
iscrete Manufacturing Industries, Continuous Verses Discrete Control, Computer Process Control
d its Forms. Computer Based Industrial Control: Introduction & Automatic Process Control,
uilding Blocks of Automation System: LAN, Analog & Digital I/O Modules, SCADA System &

TU.

UnitV

utomated Assembly And Testing: Analysis of a Single Station Assembly Machine. Inspection
d testing, Statistical Quality Control, Automated Inspection Principles and Methods, Sensor
echnologies for Automated Inspection, Coordinate Measuring Machines, Other Contact Inspection
ethods, Machine Vision, Other optical Inspection Methods.

s o G
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~ MEN S & Microsystems Design and Manufacture/ Tai-Ran Hsu/ Tata Mo Graw Hill

Sy

[
g (i

e T oy
i T2
ol il i)

ll‘/ﬁcroelectromechanical Systems / Bhattacharyya / Cengage

Reference Books

R.1 }Krishna Kant, “Computer Based Industrial Control”, EEE-PHI, 2 nd Edition, 2010.

R.2 |[Tiess Chiu Chang & Richard A Wysk, “An Introduction to Automated Process Planning
Systems”. Prentice-Hall, 1985,

R3 [Viswanandham N & Narahari Y, Performance Modeling of Automated Manufacturing Systems,
PHI, 1 st Edition, 2009,

Useful Links
1 ttps://nptel.ac.in/content/storage2/courses/ 108105063/pdf/1.01 (SM)(IA&C)%20((EE)NPTEL).p
df
2 https://www.cynohub.com/jntuh-b-tech-r1 8-4-1-syllabus-for-automation-in-manufacturin g-pdf-2022/
Course Cod Course Out 2 | “hes
ourse Code - Course Outcomes Sessions
MMED 1108.1 [Apply the basics Fundamentals of automation and analyze the
cost effective of automated system 3 9
MMED 1108.2 dentify the suitable flow lines and he computer simulation for
¢ automation of given application 3 2
MMED 1108.3 3 9
MMED 1108.4 4 9
4 9
|

g 0L Rd Y ‘



Wardha Road, Nagpur-441 108
NAAC Accredited with A+ Grade

Tulsiramji Gaikwad-Patil College of Engineering and Technology

(An Autonomous Institute Affiliated to RTM Nagpur University, Nagpur)

Program: M.Tech.in Mechanical Engineering Design

Semester-1

MMED 1107: Reliability, Maintainability & Wear

Teaching Scheme

Theory 3 Hrs/week
Tutorial Nill
Total Credits 3

Duration of ESE: 3Hrs

Examination Scheme

CT-I 15 Marks
CT-II 15 Marks
CA 10 Marks
ESE 60 Marks

Pre-Requisites: Industrial Engineering, Material Handling System

Total Marks

100 Marks

Ll

Course Contents

. Unit I

distribution and its applications to industries.

Introduction to reliability availability and maintainability failure distributions, Weibull

Unit 11

breakdown analysis: FTA, FMTA, FMECA)

Defect list Generation and Defect/Failure Analysis: Defect Generation: types of failure, defect
reporting and recording, defect analysis, failure analysis, equipment downtime analysis,

Unit II1

Maintenance Planning and Scheduling: Factors involved in effective planning of maintenance
work, Various methods of scheduling work, Categorization of plant/equipment for the purpose of
riorities. Short term and Long Term Maintenance Plans: Major repair, Capital Repair and
Mual Overhauls, Renovation, Revamping and Modernization.

Unit IV

eliability Improvement and Allocation: Difficulty in achieving reliability, Methods for|
improving reliability during design, Different techniques available to improve reliability.
Optimization, Reliability-Cost trade off, Elements of a typical reliability program, setting overall
reliability goals, Reliability Apportionment, Prediction and Analysis, Problems.

UnitV

aintenance Types/Systems: Planned and unplanned Maintenance, Breakdown Maintenance.
orrective Maintenance, Opportunistic Maintenance, Routine Maintenance, Preventive

aintenance, Predictive Maintenance, Condition Base Maintenance System (CBMS): Online
ffline Monitoring, Visual and Temperature Monitoring, Leakage Monitoring, Vibration|

onitoring: causes,




'Engixieering —E. Bala guruswamy —Tata Mc. Graw Hill

o !Reliability Engineering —D.J. Smith- Pitman Publishing

T3 eliability Engineering —L.S. Srinath —Affiliated East West Press Pvt. Ltd.

Reference Books

R rReliability & Maintainability Engineering Charles E. Ebeling — Tata Mc Graw Hill

R [Reliability Methods Engineering and its application — G.P. Chhalotra -Khanna

R [mtroduction to Reliability in Design —Charles O. Smith — Mc. Graw Hill

Useful Links

1 https:/s3-ap-southeast-1.amazonaws.com/gtusitecirculars/Syallbus/3161913.pdf

2 https:/Idrp.ac.in/images/syllabus/BE-Mechanical/ ME%20706%20D-
Quality%20and%20Reliability%20Engineering.pdf

i

Course Code Course Outcomes CL —
o Sessions
~ [Estimate the life of machine and their components and various
g i @nance 3 9
s of eliability measures such as MTTF, MTBF, 3 9
faj q rate, Bathtub curve, etc.
d ‘_"._ ailure analysis and different types
B L ’ 9
llocation in production system 4 9 -
Are: ~—rt
nance Planning and Scheduling
- 4 9
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Tulsiramji Gaikwad-Patil College of Engineering and Technology o

Wardha Road, Nagpur-441 108
NAAC Accredited with A+ Grade i
(An Autonomous Institute Affiliated to RTM Nagpur University, Nagpur)

Program: M.Tech.in Mechanical Engineering Design

Semester-I WMED 1109: Ergonomics for Mechanical Design
Teaching Scheme Examination Scheme
Theory m CT-1 15 Marks
Tutorial Nill CT-II 15 Marks
Total Credits 3 CA 10 Marks
Duration of ESE: 3Hrs ESE 60 Marks
Pre-Requisites: Industrial Engineering, Environmental Science Total Marks | 190 Marks

!

Course Contents

Unit I

Ergonomics and Production: Ergonomics and product design —ergonomics in automated
systems- expert systems for ergonomic design. Anthropometric data and its applications in
ergonomic, design- limitations of anthropometric data- use of computerized database. Case study

Unit II

Aesthetic Concepts: Concept of unity- concept of order with variety - concept of purpose style
and environment-Aesthetic expressions. Style components of style- house style, observation style
in capital goods, case study

Unit II1

IErgonomics and Industrial Safety (EIS): Introduction - general approach to the man-machine
relationship-workstation design-working position and posture. An approach to industrial design -
elements of design structure for industrial design in engineering applications in manufacturing
systems.

Unit IV

Control and Displays: configurations and sizes of various controls and displays;- design of]
controls in automobiles, machine tools etc., - design of furniture, design of instruments

Unit V

Safety & Occupational Health and Environment: Application of Ergonomics in industry for
Safety, Health and Environment Control; Prevention and specific safety measures for
manufacturing and processing industry — safety in the use of machines. precaution for certain
chemical industry. Environmental Safety and ISO 14000 System. Occupational Health — Health

and Safety consideration; Personal protective Equipment.
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fuct Design and Development Karl T. Ulric

h, Steven G. Eppinger; [rwin McGraw Hill..

A.C. Chitale and R.C. GuptaPHI

5 D. Product Design and Manufacturing
T3 B. Introduction to Ergonomics R.C. Bridger McGraw Hill Pub
T4 4 Industrial Design for Engineers, Mayall W.H London, Hiffee booksLtd.
|
|
| Reference Books
| R [ndustrial Design for Engineers: Mayall W.H, London, Hiffee books Ltd, 1988.
R2 2. Applied Ergonomics, Hand Book: Brien Shakel (Edited) Butterworth Scientific, London 1988
R3 3. Introduction to Ergonomics — R.C.Bridger, McGraw-Hill Pub.
R4 |4 Human Factor Engineering — Sanders & McCormick, McGraw-Hill Publications
| Useful Links
{ 1 http://www.pccoepune.com/pdf/syllabi/Minor-Product-Design-and-Development-2022-23.pdf <
| 2
|
Course Outcomes CL Clz}ss
Sessions
s of ergonomics and aesthetics in product 3 9
aesthetic concepts such as styles controls while 3 9
of Ergonomics and Industrial Safety
3 9
4 9




(An Autonomous Institute Affiliated to RTM Nagpur University, Nagpur)

ramji Gaikwad-Patil College of Engineering and Technology

Wardha Road, Nagpur-441 108
NAAC Accredited with A+ Grade

:-Pro'gram: M.Tech In Mechanical Engineering Design

Semester-I MMED1112 : Mechanization in Food Processing
Teaching Scheme Examination Scheme
Theory 3 Hrs/week CT-1 15 Marks
Tutorial Nill CT-I1 15 Marks
Total Credits 3 CA 10 Marks
Duration of ESE: 3Hrs ESE 60 Marks
Pre-Requisites: Total Marks | 1900 Marks

Course Contents

o

Screening; types of screens ; Grizzly; Revolving screen; Shaking screen; Rotory screen;,
Vibratory screen; Horizontal screen; Perforated metal screens; wire mesh screen; Ideal and

Unit I Actual screen; Effectiveness of screen; Air screen cleaners
Definition and Introduction to Separation; Types of Separator- Disk, Indented cylinder, Spiral,1i
Unit 1T Specific Gravity, Destoner, Inclined Draper, Velvet roll, Pneumatic & aspirator, separation

based fluidization technique, Magnetic and Cyclone Separator.

UnieTin

inding; S

Size reduction procedures- Crushing, Impact, Shearing, Cutting; Cereal grinding, Degree of
ize reduction machinery- crusher, grinder, attrition mills, hammer mill, ball mills,
;il_.eg;grgSsion and extractions- hydraulic press, screw press

‘thermal properties; Equilibrium moisture content (EMC): Drying theories

|
- Contact drying, Convective drying, freeze drying, radiation dryingJ

"portgtion. Applications of Unit operations to the food industry.

Ay




Tulsiramji Gaikwad-Patil College of Engineering and Technology
Wardha Road, Nagpur-441 108
NAAC Aceredited with A+ Grade
L (An Autonomous Institute Affiliated to RT'M Nagpur University, Nagpur) |

Prnor.lm \l Tech. in Mechanical Engineering Design

_ Semester-] | MMED 1111: Robotics Drives
oty nhuwr\:}]} me e Examination Scheme
-,ﬁ.“‘m"m‘:‘;ﬁ,,,,,‘, _ |3 Hrs/w cgk 2 CT-1 15 Marks
[ Xeterial Nill CT-II 15 Marks
Total Credits 3 CA 10 Marks
Duration of ESE: 3Hrs ESE 60 Marks
Pre-Requisites: Physics.Mechanics,CAD Total Marks ‘ ’l()()
- Marks

Course Objectives:

1. To introduce the various drives systems used in robots.

Course Contents
Introduction to Robot Drives: Introduction Robot Drives, classification of drive systems, open|

loop control, closed loop control with feedback, functions and classification of drive systems,
Unit I ' chain and linkages, lead screw, ball screws, belt drives, gear drives, precision gear boxes,

| e s . : ;
- harmonic drives, speed reducers, classification of grippers.

‘] Electric Drives: Introduction, classification, AC motors, DC motors, stepper motors, types of]

l:’steppcr motors, half step mode operation, micro step mode, linear actuators, direct drive

o !
Unit IT |, oators.

i | Pneumatic Drives: Introduction, advantages and disadvantages, components of pneumatic
Unit ITI {Fontrol drives, linear pistons, rotary pistons, flow control valves, pneumatic proportional

controller, applications.

Hydraulic Drive :Introduction, advantages and disadvantages, components of hydraulic control
Unit IV | drives, piston and transfer valves, hydraulic circuit with control amplifiers, fluid consideration,

rotary and linear hydraulic actuators, hydraulic components in robots.

Servo Systems: Introduction, arrangement of actuators in robots, fundamentals of control
techniques, modelling of robot servos, error response, steady state errors in robot servos,
Unit V. | o edback and feed forward compensations, hydraulic position servo, computer controlled servol

systems, selection of robot drives.

Departmept of Méchan :"; ‘"wrneenn«;
Tulsiegyi-h ‘,m“md Patil College of
Enalneering & ;echnolony, NAGRPUR
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I'ext Books

s .l\n apezyk, J. (2014). Basics of Robotics: Theory and Components of Manipulators and Robots.
Austria: \prmgr Vienna.

240 |
T.2 T)L \ll\a C. W. ("()\’ﬂ Sensors and Actuators: Engineering System Instrumentation, Second

;Edmon. United States: CRC Press.

| Reference Books

R.1 Agrawal, S. K., Kinzel, G. L., Waldron, K. J. (2()]()) Kinematics, l)yndmlcs “and [)LS];Dn of
\1achmcr\ United Kingdom: Wiley. ey

R2 fhonon R. L. (2014). Machine Design: An Integrated Approach. United ngdom Prentice
"~ Hall.

—

- Useful Links

1 https://archive.nptel.ac.in/courses/112/105/112105249/

2 https://nptel.ac.in/courses/112105249

SARE SN Course Outcomes PO/PSO CL sfs::;s
Understand the various drives of PO1,PO2,PO3,PO12,PSO
- : 2 9
'  MMED 1111.1 robotic system. 1,PSO2.
| Summarize the application of electric PO1,PO2,PO3,PO12,PSO
| o ; 2 9
| MMED 1111.2 | drives in robotic system. 1,PSO2.
Apply pneumatic and hydraulic PO1,PO2,PO3,PO12,PSO
MMED 1111.3 | System in robotic application. 1,PSO2. 3 9
, Design a robot using appreciates servoPO1,PO2,PO3,PO12,PSO 3 9
| MMED 1111.4 | systems. 1,PSO2.
|
I Demonstrate the application of PO1,PO2,PO3,PO12,PSO
erED 11115 various drives. 1,PSO2. 3 9
HOD,ME

Head
Cepartment “ i
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Tﬁsﬁdﬁlu Gaikwad-Patil College of Engineering and Technology 1
Wardha Road, Nagpur-441 108 “

NAAC Accredited with A+ Grade ‘

(An Autonomous Institute Affiliated to RTM Nagpur University, Nagpur)

Program: M.Tech.in Mechanical Engineering Design

Semester-1I MMED 1106: Computer Aided Mechanical Design
Teaching Scheme Examination Scheme
Theory 3 Hrs/week CT-1 15 Marks
Tutorial Nill CT-II 15 Marks
Total Credits 3 CA 10 Marks
Duration of ESE: 3Hrs ESE 60 Marks
Pre-Requisites: Engineering Graphics, Auto-CAD Total Marks | 190 Marks
Course Objectives:
i To Analyze the solid and 2-D modeling of machine elements by using computers, which were earlier
carried out manually.
n To Analyze the representation of geometrical entities like line, circle, curves, surfaces and solid parts
5 mathematically and hence computer software can be used for modeling of any engineering entities.

Course Contents

L Unit [

Introduction To CAD/CAM And Product Cycle:

[Representation of Line, Circle, & Other analytic curves, Algorithms & Programs. Drafting of machine
elements with dimension and tolerances using 2-D drafting packages. Graphic standards GKS
[Graphical Kernal System] IGES [Initial Graphic Exchange Specifications].

Unit II

ICAD of Machine Elements: Development of interactive design programs [with drafting] for machine
elements, incorporating choice of materials and other parameters, Generation of several alternate
designs and evaluation.

Unit III

Geometric Modeling: Mathematical representation of Hermite cubic, Bezeir & B-spline curves.
Introduction to difference t y p e o f surfaces and solids generated in surface and solid model
respectively. Assembly modeling and interference checking.

Unit IV

Mechanical Design Analysis and Optimization: Design analysis for mass properties, Stress,
Thermal stress, using CAD/CAE packages, Optimum design of machine components using]
multivariable non linear optimization techniques using iterative CAD/CAE software tools.

Unit vV

Finite Element Analysis: Basic concept of the finite element method, comparison of FEM with direct]
alytical solutions; Steps in finite element analysis of physical systems, Finite Element analysis of 1-
problems like spring, bar, truss and beam elements formulation by direct approach; development of

lemental stiffness equations and their assembly, solution and its post processing.
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Text Books

I.1 [Ranky. P.G. Computer lnlcgrvurlc'd Manufacturing,Prentice Hall,1986.

.2 |Radhakrishanan,P. and Kothandaraman, C.P. ('ompl]lér (}r-aphic's' &-[I)bsign,ﬁmi{a;lﬁail Rai &
Sons, Delhi,
1990.

T Groover M.P.and Zimmers ,E.W CAD/CAM, Computer Aided Design and manufacturing,
Prentice Hall
of India 1986

Reference Books
R Dimarogons, A.D. Computer Aided Machine Design, Prentice Hall,1986.

R2 Ibrahim Zeid, CAD/CAM Theory and Pratice, Mc Graw Hill, 1991. ,
Software Manuals on GEODRAW, GEOMOD, and SUPERTAB, Structural Dynamics Research|
ICorporation, U.S.A. 1986 i

R3

Useful Links
1 https://nptel.ac.in/courses/112102101.
2 https://nptel.ac.in/courses/112102102.

Class |
Canns e Course Outcomes PO/PSO CL S
Analyze the modeling, drafting and
dimensioning of machine elements by | PO1,PO2,PO3,PO12
MMED 1106.1 g y s >
using computer Software. PSO1,PSO2 : /
Apply Basics of CAD to Generate
MMED 1106.2 sev'eral alternate design options very | PO1,PO2,PO3,POS, 3 9
easily. PO12,PSO1,PSO2,PSO3
[Examine the requirements of hardware
& software for computer aided design | PO1,PO2,PO3,PO12, 9
MMED 1106.3  process. PSO1, PSO2 3
Enterpret Mechanical Design Analysis B
nd Optimization ,LOZ,PO5,
MMED 1106.4 PO12.PSO1.PSO2 3 9
Solve FEM Technique to analyze the|
MMED 1106.5 [Spring, truss and beam element. PO1,P02,PO3,
POS5,PO12,PSO1,PSO2, 3 9
PSO3.
HOD;ME
epartment of B !
Tuletcgsi- i _ wad

Engingering &



