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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 Authentic
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What is factor of safety? List various factors on which it depends.
List out the factors affecting design

Explain the design criteria of piston
Design a cast iron piston for given data

Bore diameter = 25cm Maximum explosion pressure = 50kg/cm’
Permissible Stress = 450 kg/cm” for piston

Permissible Stress = 1000 kg/cm? for piston rings

Radial wall pressure = 0.4 kg/cm?

Permissible bearing pressure for pin = 200 kg/cm®

Permissible bending pressure in pin = 650 kg/cm’

OR
Why piston clearance is important? State typical clearance used in
aluminum alloy piston.

Explain the forces acting on connecting rod
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?

OR
Explain the main design criteria for crank- shaft.
A force of 11000 kg acts tangentially on the crank pin of an
overhung crank. The axial thickness between the centre of the crank
shaft journal and the crank pin is 40cm and crank is 55cm long.
Determine diameter and length of crank pin journal. Safe bearing
pressure = 50 kg/cm®. Bending stress = 650 kg/cm?. Principal stress
in the shaft pressure 650 kg/cm®.

Explain the fluctuation of energy, fluctuation of speed and turning
moment diagram of the flywheel.

Design a C.I 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*107 kg/cm® and 90% of the energy
is absorbed by rim.
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Define (i) Gear Ratio (ii) Module (iii) Diametral pitch (iv) Center
Distance

The gear ratios for a car are: 1* gear 3.6: 1, 2nd gear 2: 1. Top gear =
1:1. Constant ratio of differential = 5.5. Determine the speed of car
in each gear if engine RPM is 3400 and rear wheel dia is 80cm.

Explain the requirement of clutch.

A single plate friction clutch is to have a maximum capacity of 80
H.P at 2000 rpm. 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.

OR
Explain and derive formula to find out torque transmitted by a clutch
with uniform pressure condition
A multiplate clutch is required to transmit 22 H.P at 1600 RPM. The
plates are alternately Steel and bronze. The outer and inner dia of the
plates are 22cms and 12cms respectively. The normal pressure
between the contact surfaces is not to exceed 1.04 kg/cm”. Assuming
friction co-efficient as 0.1and uniform wear condition, determine the
number of plates required for the clutch.
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