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{1} Question no 1 15 compulsory.

{2} Avteropt any 3 out of remaining 3 questions.

{3) Figures to the right indicate full marks.

(4 Ilusirate your answers with sketches wherever necessary.

What are pomograms? How they are useful in Vehicle Body
Weight analysis?
Explain Layout of Design and Preliminary design in detail.

Explain the following with load path:

1) Vertical Symmetric

2) Vertical Asymmetric

3) Longitudinal Load
What is serodynamics? Explain various aerodynamic forces and
moments acting on the vehicle,

Explain in detail the following layout of structures with neat
diagram for edge forces distribution in torsion and bending:

1) Integral

2) Open Integral

3) Semi-Integral

4} Ilat or Punt type
Explain Vehicle Body panel terminology. Also define and identify
sill panel, cant panel, scuttle panel and rain guteer,

Explain general principle of the thin walled structures and
behaviour in torsion.
Write short notes on:

1} Master Model R

2) Vehicle Weight Distribution

Explain various safety aspects incorporated in modern cars.
Give account of v;ﬁ}'ﬂus plastics and rubbers going into
automubile,

What is Ergonomics? How is it used to design Drivers seat? Also
explain different types of child seat.

Explain various power plant locations with its merits and
demerits,
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Moge.
T Question New 1 s compulsoery.
2 Allempt any Three questions from resining,
1, Use of Design Data Nand book s permilled.
4, Assuine suiteble data if reguired.

| Altempt any Four ol the fotlowing
ta) Eapiein the types of plsten, What are desipn requinements ol pisturn ¥

(by Why are connecting rods made of [ sections? Mume the malerials mses fo- COnnECLing
rod. ]

fc} Mame the materials used for crankshatt, What are the design considertions of
crankshan?

id} Prepare a list of brake lining and clwck bning materials used in sutemotive, Speoify
their characteristics.

{e) Bxplain the ulilicy of the centre bolt, Ulamp, and rebound elip oo leal spring,

. {a} Deesign ol v cest iron pisron fora single ecting four stroke engine for Lhe following duta- i5
Colinder bore = 90 mun;
Stroke = 130
Maximum gas pressure = 3 Nomm?
[ndicated mean cffective pressure = 018 Wimm®
Mechanical efficicney = 8344 .
Fuel consuiption = 820 kg per brahe power per heur 0 0
Iligher calorific value of fuel =42 « 107 kike: |
Spead = 2000 rp.m. ;
Any ather data required Tor the <esign may be essumel. .

{b) Enplain Lyesign considerations of Crankshafl, What ars the different types of e runkshar? ik

i
3. () The bore ol a cvlinder of the Tour strokedissel or gine is 120 g, The mesimum 1o
Lus pressure imside ke cvlinzder is limied toos MPa The evlieder head is mode of cast &0 and
allowable tensile slress fs 40 Wina® Determine the thichness of cylinder hepd The studs which
are made of steel. huve alleoaable siress as is 50 Womw
Caleulate (1) number of studs, (i) neminal diameter ol studs, and (i} proh of studs
Dirvw the nest dizgram for euch compbnen:

[TURN OVER]
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ne the dimensions ol cross secticn of a conngating rod for o high spesd dizsel engine using |1

lewing data:
i riinger borg = |1 mm
Hrrnke = 12 mm
Lenath of connecling rod = 300 mm
Speed = 23H rpm
wingg of reciprocating parfs = 1.5 kg
[axirmum gas pressurs =245 MPy

wielor of safery against bugkhing =3

Lz the Whipping Stress of connesting rod, Uz
Ao oteanative single plate cluteh, with two pairs of friction surfeces transmils 290 M-m I3
e ot 1200 rpwe.The outer and inngr dismeter of the fricion dige are 300 mm and 200 mm
respectivoly, The eocfficient of friction is 0.20. the nomal force on the friction surfaces i3 -exaned
w faebice! compression springs, so thil the clutch is always engapged The clutch is disenguped when
ihe external force further compresscs the springs. Assume the spring mdex i 5e 6 and the number of
sctive cails a5 ooAsspme 2 scitable material for the sprine. Desien the spricgs and specity the
dimansians,
3 leations far a centre crankshaft for sinple cylinder verticel enging is a5 Tolioes 0
inder-bore = |25 mm
Fapie = | 500 frm
ki =5
d = 2000 rprn
e oot of flywheel cum belt pullex = kN
Ml crmuer Bas pressuTe =3 MFa
Trtl helt pull 4k

1 of hub for flvwhee! cuom belt polley = 200 mm
the foree analysis diagram for the following casss
Urankshall gt TN pesilion
Crunkshall is ot angle of maximem worgus

1 dinexhowst visive I:ur the petrol engine wsing the following data: i
wlinder bore 2040 mm
Sernkp y 200 mm
Riale=s - = 200 spm
Frfective length of cach arm L3
Angle between two afins LA0E
Wioximum gas FEE‘S*_-IJT-I;""' =1 ke
Haat anple of valve = 45"
vat valve ’ ! = [15 kg
e welooiy ol gas throwph port < 30y
wable bending Slress Tor valve = 30 N mm®
[TURN OVER]
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6. (a){i) Design a propeller shall for an avtomaotive, whose engine develops 40 kW at 1800 rpm. The
lower gear ratico being 3.50 .Assuime a suilable diameter ratio and  shear stress of 56 MFPa for the
material of the shaft

6. (w)ii) A sermi elliptic multi leaf spring is usd for the suspension of the reer axle of & vehicle. It
cengisle of two extra full length lzaves and ten graduated lengeh leaves including the master leall The
cenier lo center distance hetween the spring eyes 15 1.2 m  The allowable stress (or spring marerial is
e = 1500 W mim® and E = 2.1 x 10° MY i, The fector of safery zan be assumed os 2.5, Design the
crosi section of the leaves for a maximum force of 40 kKN

(b} An automaotive, internal expanding double shoe brake is shown in the figure below. The face width
of the friction lining is 40 mm and the maximum intensity of normel pressure is limited 1o 1 MPa.
The coctficient of friction is 1.32.The angle % can be assumed 1o be zero, Calculate:

i} The actuating force P and

it) The torque absorhing capacity of the briake.
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Mote 1 1) Question number ONE is n:aré:pu lsory. Answerany TH F.'LII-: |- frimnn JE]]].?i mmg ]'I‘.'f
2y All questions carry egual marks, “ i .
31 Answer Lo each new guestion should be started on.a fresh page. .
41 Figure in brackess on the riaht hand side mdmu:n: full marks,”

31 Aszume suitable dota 10 necessary,

1. {#) Explain bullwhip etfect.
(k) What are the different costs in ipsenlory syslem?
ied Deseribe the Cyele view ol Supply Chain.
() What are the nhstacles in -ﬂﬁlﬂeviug shratezis ﬁ_t'?

-
RS

2. (a)} Compare citicient and e pomaiveness in 'Eup]:rlv Ahain.:
(b) Draw a block -lllu.g-THTn ﬂ"hi:-wmg FED:EH -::rf Euﬁpl:r 'lf"ham T'H"dn:—nﬂ:mr:nl

) L. -"
-

{2) Explain with'a th:Jc -ﬂl@mﬂl ‘w'-:niinr dm»elupment uml mﬁ]ualmn
Proceas in bLﬂ £ - 55 Z

(1) What is EI‘."H:T'-‘-L ]'_.D'gism:_s anu:l Wﬁﬁt a.re g :‘lrlw:m o roverse
logistics? - % ”

L]
1

1. (a) W]Jﬁct,_al": Maero & lqluﬁm -;l+ma:n-<m;15 of le_gis-'hn:sl’ How J-;:ug_mu-:ﬁ
-m!.:fﬁruws with other areas.
(b} Howr does each supply rlh.;un _dri*-*trll_asc’i:ufcrrmaﬂnn'j'

B :_afr_ Explain-with si.l-:é_i.az}: ﬂ::m‘jwl_iﬁw: and supply n:'ha:inl steatepies.
iﬁ:.:u J.':xp]_ﬂi_l:! the ﬁ:‘ﬂc_ nﬁ-‘arn:_lm]ué inthe logistics system.

."" & ]

fis %{L ﬂlmrtunm an ﬁ"ﬁ’ TWO ol the following:
nj‘FRM amil E-.EM ;
_h:l FPurchusing pﬂlf@lhg.
c] Role of I'T in Supply Chain,
SRR TN

i
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(3 Hours) . Max Marks: 80

Mote:
1. Cmestion 1 is Compulsory T ¥
2. Bolve any three Fom remaining five Fuba 4 _ '{'"
3. Figures to right indicate fall marks : g2
4. Assume suitable data if necessary i s
Cruestion . : 5
Q.1 a) Expluin the convergence in FE anal}-m ST AT LT EG
b} Explain apphicetion of RP in MEMS .- e “"_u_; ik x S 2 2N

C{] .E'.‘{ﬂlﬂl.l'l th&ﬁl_@i‘l.ﬁﬂm Dfﬁwwk ! __-'.1,_ im o '_ = - X

d) Briefly explain the ad»mltagﬁ&hﬂ diﬁﬁ:fmmut HI: rm::hm&

"l\. oy '.l
.I-.\_ e o 3: f 3
y gt £ s ..=-:___ i Ak ¥ -

g2 A triangle POR with ﬁmmﬂt&pﬁm’@ mmz T'L'w;_tu-‘h:,lﬂlﬂcied
about the line y=0,5x4+3. - ]}tiﬁl:mmt{u i'ih-\ﬂ mﬁmn@mw he
coordinates of the mﬂﬁﬁ&l@n&lﬁ SR T

2 R T S
_ '.':ﬁﬁﬁﬁ.@:rﬁﬁﬁ@%uﬁéﬁiﬂﬂ‘?*}f.
¢) What are m&:%ﬂmuavummﬁﬂrwmhmﬁ

-\.\,1.-,. l\_--'

Q3 &) Write . q:nigﬂﬁf S Gy “using, uﬁkﬂ mnchmd concept for 2D
lmnufnnnmm‘whmﬁﬁﬁﬂbaﬂnﬁmfm“mﬁm

b) What Ju ,gmg mgﬂ Ty ﬂ.'r:gr{rka: mgnaemug *pmh-]cm‘i" With suitable
-:xaﬂ:qﬁe E:xplﬂmﬁ:i& nnnq:nllqud%; l&b‘;}ﬁtﬂlmﬁ ﬂ'm fools chosen to solve 1t

b How do you set- !

-

e tnuﬂtﬂm hartlwa'ﬂ mu; mﬂﬂm
Q-L. H.El’cﬂrhubedu _=,n::-u m@nbﬁ iﬂﬂhgfm ﬁuwﬁ' What are the different types of
: ',_ % s;.-nﬂ-lgtmmmesmd [I'u::r gmmnummmdumnﬂ .
. h:f“’ £ At Far i '-:‘_ i W
E}Wﬁlﬁ a J.t‘uaﬂuql rﬁq [trhm in fj M codes for geperating a purt as shown
i 1 “in ngum 1 it page} Euumf raw material is gESmm by 112mm. Explain

: __h'::*_ig : mch Eﬁdﬁ. Eta@.mﬂ suitahle data if required. Use canned cycle code for
: -E .Faﬁiﬂg "[‘r.l:c'::i:ll'afﬂ m:ﬁ‘qmr 'I‘ut'ﬂing operations,

e oS .--:: '.x [TURN OVER-
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(Fig. 1 The component mbcmaf &ll:-ttmmstmﬁm I )5

"'\.
Q5 a) Explam the steps used in Rapni ﬁu-tnt}rpmg ]:IrD{:I:ﬁ.E
b) Write a complete APT part program to machine the outling of the geomelry
shown in fig.2 the top view up to a depth of 5 mm in one cut, The end mill
used is 20 mm diameter. Assume suitable speed and feed for machining. Fig.2
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(Fig.2 The component to be machined. )

. Qﬁ:ﬁ - Wrile uﬂp’tﬁ‘f"%ﬂ;ﬁ following {any four)
gl e &}En -ﬁutherlgu&!:hppmg Algarithm,
e e o
"'5.-*'.~, L gﬁﬁﬁﬁﬂepﬂ%imﬂ uad.:nmgfpumj
e b -“‘. i 1~ d-],u,';':h_?-ﬁhﬂﬂ'rﬂm incremental positioning in NC Machine tools.
W -;-:3..-1 E,’l i‘!ﬁh: Fransformation and its properties.
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