Seat No.:

Subject code: 340203

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering Semester —-IV Examination Dec. - 2011

Subject Name: Basic Automobile Design

Time: 10.30 am — 1.00 pm

Instructions:

1. Attempt all questions.

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

4. English version is considered Authentic.
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Q.4

Explain the design criteria of piston.
What is factor of safety? List various factors on which it depends.

Find piston head thickness, ring dimensions and pin dimensions for 4
stroke engine from following data.

Cylinder bore:120mm, Stroke:140mm,

Max. gas pressure:6.2 N/mm?, IMEP:0.4 N/mm?,
Mech.efficiency:85%, Fuel consumption:0.16 kg/BP/Hr,
HCV:41850 KJ/kg, Speed:2400 rpm,

C=0.05, k=45.7 W/m/°C, Tc-Te=240°,

Radial wallpressure:3.56*10% N/mm?,

Allowable bending stress for ring:96Mpa,

Bearing pressure at the small end:26.5 N/mm?, Take 1/d=1.3.

Explain design procedure of connecting rod and list various forces acting on it.
OR

Find the dimension of I-section of connecting rod from following data.

Mass of reciprocating part:4.1 kg, Engine speed:2800 rpm,

Length of connecting rod :360 mm,  Stroke:180mm,

Cylinder bore:140 mm, Factor of safety:5.6,
Max. explosion pressure:3.6MPa, a=1/7400,

Crushing stress:290MPa, No. of bolts:2,
Tensile stress on bolt: 56MPa, Take 4t*t*5t section.

Explain the design criteria for crankshaft.

A single dry plate clutch is to be designed to transmit 12 kW at 650 rpm.
Find:

1) Diameter of the shaft.

2) Mean radius and face width of friction lining if the ratio of mean radius

to face width is 4.
3) Outer and inner radii of clutch plate.
Take shear stress for shaft material is 45 N/mm?, intensity of pressure
0.072 N/mm? and coefficient of friction as 0.3.

OR
List the material and manufacturing process for crank shaft and explain
bearing pressure and stresses on crank shaft.
Find the diameter of connecting rod, if length of the connecting rod for
slow speed diesel engine is 300cms,cylinder diameter 130cm and stroke
150cm. maximum gas pressure 55 kg/cm?, factor of safety=20, E=2.1*10°
kg/cm?.
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(2)
(b)

(a)
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(a)
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(a)
(b)

Define:
(1) Gear Ratio (i1) Module (ii1) Diametral pitch (iv) Center Distance
Design a C.1I. flywheel to store 85,000 kg.m of energy at 300rpm the
radius of gyration is 180cm calculate the weight and cross section of the
rim, if density for C.Iis 7.25%10~kg/cm? and 90% of the energy is
absorbed by rim.

OR
Explain working of synchromesh gear box.
Explain working of 4 wheel drive mechanism.

With turning moment diagram explain fluctuation of energy in flywheel.
The scales for the turning moment diagram for an engine are as follow.
Turning moment: Imm=5 N-m and Crank angle: 1mm=1°
The turning moment diagram is repeated at every 'z of engine revolution
and the areas above and below the mean line are 295,685,40,340,960,270
mm?.
Find the mass of 300mm diameter flywheel rim when the coefficient of
fluctuation of speed is 0.3% and engine speed is 1800 rpm. Also find the
cross section of the rim when its width is twice the thickness. Take
density as 7250 kg/m®.

OR
Explain the necessity of flywheel in multicylinder IC engine.
A single plate friction clutch is to have a maximum capacity of 80 H.P at
2000rpm. Clutch facing has a co-efficient of friction is 0.4. The
permissible pressure is 2.15 kg/cm?. Determine the diameter of clutch
facing if the inner is 0.7 times the outer diameter. Assume uniform wear
condition.
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F522 115 Asdl 9 B A Al GuU 2HR AN B?

el Hidldl wel ylkewt eseil o1l Wlrer Yl dal Jlouw 1 iEl

Alefl=s2 o1 :120mm, 2215:140mm,

He Ol eollR:6.2 N/mm?2,  S+d328 ¥l $852la ua2:0.4 N/mm?,
{I3-lset and1:85%, sindRay12:0.16 kg/BP/Hr,
212441:41850 KJ/kg, »$4:2400 rpm,

C=0.05, k=45.7 W/m/°C, Tc-Te=240°,

304 A 192:3.56*10* N/mm2,

ol |2 Al oixdloL 224:96Mpa,

Al 9481 w2 oo uaR:26.5 N/mm?, 1/d=1.3 al.

5520l AseAl S el A asldl dan d-l u awoidl ([Aalay sl eedl.

YAl
w1UE HIEldl el ss2lor Tl T A5AAAL MY WML
1dlwisélol ctid ax-:4.1 kg, 2+peic] 2[a:2800 rpm,
sas52loL sl dons:360 mm, 2215:180mm,
leflws2 612:140 mm, 5522 s Us2l:5.6,
He Ol eolel:3.6MPa, a=1/7400,
s9loL 24:290MPa, olieel AvuL:2,
ez Y+l e 2 : S6MPa, AsaA ; 4t**5t,

35 ause +ll Ao w2l Risidl asldl,
650 rpm. «{l ot sl dal 12 kW 4 adt sl sa2 e 2l oieidl il
1) ausedl e
2) H{lA Brosdn i s llgasl oeiid 4 ¢l dl ¥l Brasa v 34 dlga.
3) s udesil el vt org1z -l Bragl.
ase Helata vz el @pu:45 N/mm?, eoudt <l [adr:0.072 N/mm?
qelis:0.3.
2l

55 g2 Wied Held dal WyzsARToL WA wlldl dal 575 g2 Ul oiRlal
o 24 @y Py agld.

el oufat Arddl Bovd wifFsel sasdlol sl donsS:300cms, dledl=sz ol -l
1 130cm 244 22Ls dois: 150cm.agyi ay Sl estl 55 kg/em? €ld dl
sasdlol 208 AL eu WAl 352z »lis Asdl =20, E=2.1*%10%kg/cm>.

QY| ALY
(1) olluz Rella(ii) ssaa (iii) sunga Wl (iv) Awer e
85,000 kg m 3d,300rpm Guz AARd 52l 5122 sl sciuedlasdl dnis-
520 ARUA 215 uaad 180cm 9. [RHeAL A=t vt viLsede-l dast 531, 122
sl Bedl 7.25%107kg/em?® €l »190% albd R i 8.

vyl

Hlsina oflur ollatd aslq 53
4 e y15a HEluu asldl.

exllol Widtve gy 1A seiedlanl e sesypiaq uuAdl.

215 Blr@etel 2xllol HIH2 ALY HISHl A HIY L YuoL 9,

e-ilot Hidw2: Imm=5 N-m i 55 lod: Imm=1°

exilol Histwe gy Aewnnl e Vo wtievt sedid 8. dul Hld Juuel GuR wid
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-l &x1s0 295,685,40,340,960,270 mm? 8.

A seidcdld Al e 300mm €ld 2 Adls sesypiadl wsdies 0.3% €iu da
219l 2[A 1800 rpm dl o 2l dal AL wlals sl 281 sdl ogll €l
dl L 2489 s WAl sedle <l sl 7250 kg/m? dl.

2l
wedl Aldlws IC wirot w12 sccdlardl 330uld agldl. 07
25 Ao e slsan sl andl 2000rpm. 80 H.P.99. sa sx{loil si- 07

glildre s slsan 0.4 ®.ulkiled waiz 2.15 kg/cm? 6.1 el 2
ot etl el 0.7 Fedl €ld dl sa Flotdl et il y-llsit dluz 8axt €1Rl.
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