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Diploma Engineering Sem. - IV - Examination — June- 2011
Subject code:340203
Subject Name: Basic Automobile Design
Date:08/06/2011 Time: 02:30 pm — 05:00 pm
Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. English version is Authentic

Q.1 Design the Al alloy piston for 4 stroke engine from following data. 14
Cylinder bore: 140mm, Stroke:160mm,
Max.gas pressure:4.7 N/mm?, IMEP:0.8 N/mm?,
Mech.Efficiency:87%, Fuel consumption:0.125 kg/BP/Hr,
HCV:44500 KJ/kg, Speed: 3000 rpm,
C=0.05, k=46.5W/m/’C, Tec-Te=230°C,

Radial wall pressure: 4.2%10% N/m?,

Allowable bending stress for ring :89 MPa,

Bearing pressure at the small end:25.8 N/mm?,  Take l/d = 1.4.
Bearing pressure on piston barrel: 0.39 N/mm? and No. of rings:4

Q.2 (@) Find the dimension of I-section of connecting rod from following 07

data.
Mass of reciprocating parts : 4.1 kg, Engine speed : 2800 rpm
Length of connecting rod : 360 mm, Stroke: 180 mm
Cylinder bore : 140 mm Factor of safety : 5.6
Max. Explosion pressure: 3.6 MPa a=1/7400
Crushing stress :290 MPa No. of bolts: 2
Tensile stress on bolt : 56 MPa Take 4t*t*5t section

(b)  Explain various stresses on connecting rod. 07

OR
(b)  Find the dimension of big end and securing bolts from the data 07

given in Q2 (a). Take 1/d =1.3, bearing pressure 10 N/m” and
allowable shear stress in the bolt is 80 MPa.

Q.3 (@) Explain the design criteria for crankshaft. 07
(b) A single dry plate clutch is to be designed to transmit 14.5 kW at 07
1000 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 52 N/mm?, intensity of
pressure 0.068 N/mm?, and coefficient of friction as 0.28.

OR

Q.3 (@) Explain different types of crankshaft used in automobiles. 07
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A single plate clutch both side effective is to transmit 220 kW at
3600 rpm. The ratio of outer diameter to inner diameter is 1.4,
coefficient of friction as 0.32 and maximum intensity of pressure is
0.18 N/mm®. Assuming UWC find diameters of surfaces and axial
thrust.

Explain the various factors to be considered for design of machine
element.
Explain working of synchromesh gear box.

OR
Define alloy steel. List the effects of Ni, Cr and Mn on steel.
Explain working of 4 wheel drive mechanism.

Explain the necessity of flywheel in multicylinder IC engine .
A single cylinder double acting engine develops 240 kW at a mean
speed of 160 rpm. The coefficient of fluctuation of energy is 0.1 and
the fluctuation of speed is + 4% of mean speed. If the mean diameter
of flywheel rim is 4 m and the hub and spokes provides 5% of the
rotational inertia of the wheel, find the mass of flywheel and cross
sectional area of the rim. Take density as 7450 kg/m’.

OR
Explain working of automatic gear used in vehicle.
The scales for the turning moment diagram for an engine are as
follow.
Turning moment: 1mm= 70 N-m and Crank angle:1mm=1°
The turning moment diagram is repeated at every 2 of engine
revolution and the areas above and below the mean line are 400,
500, 120, 460, 980, 540 mm”.
Find the mass of 400 mm diameter flywheel rim when the
coefficient of fluctuation of speed is 0.35% and engine speed is 2000
rpm. /also find the cross section of the rim when its width is twice
the thickness. Take density as 7250 kg/m’.
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