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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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Explain following terms.

(1)Factor of safety (2)Design criteria

Design a cast iron piston for given data. Assume other suitable data if
required.

Bore diameter = 20cm, Maximum explosion pressure = 50kg/cm?
Permissible Stress = 480 kg/cm?

for piston ring Permissible Stress = 1100 kg/cm?

for piston rings Radial wall pressure = 0.35 kg/cm?

Permissible bearing pressure for pin = 250 kg/cm?

Permissible bending stress in pin = 800 kg/cm?

No. of piston ring=3

Find the dimension of I-section of connecting rod and bolts for securing big
end cap from following data. Weight of reciprocating parts: 40 kg, Engine
speed: 2000 rpm, Length of connecting rod: 420 mm,

Stroke:  210mm, Cylinder bore: 120 mm, Factor of safety: 6 Max.
Explosion pressure: 4.5 MPa, a = 1/6500, Crushing stress: 350 MPa,

No. of bolts: 2, Tensile stress on bolt: 60 MPa, Take 4t*t*5t section.

(1)From which material piston is generally made and why? (04)

(2)Explain forces acting on connecting rod. (03)
OR

(1)Explain trunk type piston with function of each part. (04)

(2)Why connecting rod of high speed engine is made of I-Section?  (03)
Explain types of crank shaft in detail and with figure.

Derive formula to find out mass and cross sectional area of flywheel rim
for given energy fluctuation.
OR

Which material and which manufacturing process is used for making crank
shaft. Also state stresses induced in crank shaft.

Explain turning moment diagram of engine and define fluctuation of speed
and energy.

A fly wheel connected to engine developing 150kw at a mean speed of 80
rpm, is having mean dia. of rim 2meters.coefficient of fluctuation of speed

is +/- 2% of mean speed and coefficient of fluctuation of energy is
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0.1.Energy stored in rim is 95% of total energy. Find mass and cross
sectional area of fly-wheel.
Derive uniform wear condition for single plate clutch.

OR
Explain procedure to find out cross section of arm of flywheel in detail..
Derive uniform pressure condition for multi- plate clutch.

A single plate clutch both side effective is to transmit 75kW at 1500rpm.
The ratio of outer diameter to inner diameter is 1.25, coefficient of friction
as 0.35 and maximum intensity of pressure is 0.12 N/mm?. Assuming UWC
find diameters of surfaces and axial thrust.

Define following terms with respect to gear terminology. 1. Face width
2. Diametric pitch 3. Addendum 4. Profile 5. Module 6. Pitch circle
diameter 7. Clearance

OR

A multiplate clutch having five plates has max.pressure limit 0.127N/mm?.
Find power transmitted by it at 500RPM if inner and outer radii are 75mm
and 125mm respectively. Take co-efficient of friction=0.3

The gear ratios for a car are: 1 st gear 3.5: 1, 2 nd gear 2.: 1. Top gear =
1:1. Constant ratio of differential = 4.5. Determine the speed of car in each
gear if engine RPM is 3000 and rear wheel dia is 70cm.
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