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Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered to be Authentic.
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Find piston head thickness, ring dimensions and pin dimensions for 4 stroke
engine from following data.

Cylinder bore = 125mm, Stroke =150 mm, Max gas pressure =6.0 N/mm?
IMEP = 0.86 N/mm?, HCV = 41950 KJ/Kg, Speed = 2200 RPM, C = 0.05,
Mech. Efficiency =89% , Fuel consumption = 0.18 Kg/BP/hr, k = 46.1
W/m/°C Radial wall pressure = 0.0357 N/mm?, Tc — Te = 235°C, Allowable
bending stress for ring = 96 MPa, Bearing pressure at small end of connecting
rod = 26.5 N/mm? Take I/d = 1.3

For the data given in Q.1 (a) find skirt length, ring land length, width of top
land, piston length and barrel thickness if bearing pressure on piston
barrel = 0.42 N/mm? and no. of rings = 04

Define following terms
(1) Inertia  (ii) Torque (iii) Elastic limit (iv) Bearing stress (v) Bending stress
(vi) force (vii) Mass
Why I-section is most preferred as a cross section of connecting rod
OR
Explain various types of forces acting on connecting rod

Find the dimension of I-section of connecting rod from following data
Mass of reciprocating parts = 2.56 kg, Engine Speed = 2000 RPM, Length of
connecting rod = 260 mm, Stroke = 130 mm, Cylinder bore = 90 mm, Factor
of safety = 6, Max explosion pressure = 37 kg/cm? a = 1/7550,
crushing stress = 320 N/mm2, Take = 4t*t*5t Section
List and explain General Consideration in Machine Design

OR
List the materials and manufacturing proccess for crank shaft amd explain
bearing pressure and stress on crankshaft
With the neat sketch explain working of synchromesh gear box.

Define following terms with respect to gear terminology
(i) face width (ii) Diameteral Pitch (iii) Module (iv) profile (v) Clearance
(vi) Pitch circle diameter (vii) Addendum
Write down design criteria of the clutch

OR
Explain the requirement of clutch
A single plate clutch both side effective is used to transmit 19 HP at 1180
RPM. The ratio of outer diameter to inner diameter ratio is 1.36, Coefficient of
friction as 0.32 and Max pressure intensity of pressure is 0.95 kg/cm2,
Assuming Uniform Wear condition. Find diameters of friction and axial
thrust.
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Explain the fluctuation of energy, fluctuation of speed and turning moment
diagram of the flywheel
The gear ratios for the car are 1% gear = 3.8:1, 2" gear = 1.80:1 and top gear
=1:1, back axle ratio =5.65. Determine the speed of car in each gear if engine
RPM is 4400 and effective wheel diameter is 80 cm

OR
Explain the necessity of flywheel in multi cylinder IC engine
The scales for turning diagram for an engine are as follow
Turning moment = 1Imm =5 N-m and crank angle 1mm = 1°. Turning moment
diagram repeat at every 180° revolution of crank and the areas above and
below the mean line are 295,675,50,350,980,300 mm?. find the mass of 300
mm diameter flywheel rim when the coefficient of fluctuation of speed is
0.28% and engine speed is 1760 RPM also find cross section of the rim when
its width is twice the thickness. Take density as 7260 kg/m3
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Allos? R =125mm, WS = 150mm, HecAH A E6RI=6 N/mm?
IMEP=0.86 N/mm2, HCV = 41950 KJ/Kg, olOlcl@l cluRA2l =0.18 Kg/BP/hr
H¥ollsd elcl = 89%, k = 46.1 W/m/°C, 35U=2200 RPM, C=0.05
Te-Te = 235 °C, lAA Al YUR=0.0357 N/mmz, 3ol Hzell A=slol U
= 96 MPa I/d=1.3,allell Sl UR Aol YAR = 26.5 N/mm?

yst 1 (1) HU Al R urell Ulkeot seoll dous, ot Aosell

dolly, U ol Aosell dets, Ulreot clolts daul Uledt AR ofl sty
Nl

Yeot ARA URell Q3oL QUR = 0.42 N/mmz dal oefl vl 4 A

o{lAetl UE AU
) sellal ?) 235 3) scRdls (AR ¥) ALlol YUR U) Aeslol AU §)
o 9) Em .
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uYcll
$ASoL AS GUR Adlcdl (el AHxA

UAA HRA Ul sasdlol Asell -ASAet oll MU A
RAWBEoL @dlle] em = 2.56 kg, Weol ofl olld = 200 RPM  salsdlol
Asall o= 260 mm, :RA5=130 mm, A5 R 90 mm 3522 W
A%l =6 HedH AU €GIR=37 kg/em?, a= 1/7500, sHlol U= 320 N/mm?
Hellot SlABAHL Aol Acllcdl  ollotcdl UM A
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305 A% HRq] HIIlAA dal AetydsAlol YA xR, dal Aol
YUR A ([AAQu U wruad

U wsld A s\ o2 ollsy of cdlet 5
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oldl GllyA BARBBIRS WS 5AA 1180 RPM &l 19 HP WaR glotuHle 52
ollR ol UERell Aol IBNAR 1.36 UNRlS= 0.32 ol UUWISIRS
EWIRL 0.95 kg/em2® YRASN AuR RAA Wil calld wol AsAlaucd YUe
Nl .

sctlaldell sAsYNAat wg Wet%, sEASYAAt W speed Wal 24{l0L
Aoz StaAUH QA uHesal

As sRell olaAR ol JRldR - Y oflar = 3.8:1 oflat oflar = 1.8:1
wal AU (AR 1:1 B As AsAA 9[BUdR 5.65 B %l Weaioll RPM
4400 el @Qetell stafle? 80 cM A Al yeas oflaR ML siRell 3su
I

ual
Al Rlos? Wotoettl sctleclloctoll 3Raud AHestal
s Wt 2ollol MWaloz  StAUH oll WA oA Yo B
2olol A2  Tmm=5N-m A 308 WOl 1 mm=1°
2ollol WAHA2  bosell 180 Sl w2l sectial B dat Hlot el GuR
Ua o{lAg] Astsn 295, 675,50,650,350, 980 sl 300 mm? B. %
sletldtoll Ul 300 mm 8l el Als sAsYAaAal USRS 0.28 &l

dal Aeotell ol 1760 RPM 8lat Al ec A dal AMell usloug sl
ASLE 5l WHR(L 8lat AHell wsBDE s A sctAldell dotdl

7260 kg/m? cll
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