2, &)
b)

3 a)
b)

b)

(12x1=12 Marks)

back-stop’ band brake?
types of stresses induced in a solid flywheel?
Define coefficient of fluctuation of speed.

i How the limiting speed of flywheel is determined.

‘What is piston slap and how can it be controlled?
- Name the materials used for connecting rod.
Define abjective function and constraints.

UNIT 1

Name the commonly used materials for springs, What are the factors which govern the choice of a
particular material? 4
A bumper, consisting of two helical steel springs of circular section, brings to rest a railway wagon
of mass 1500 kg and moving at 1.2 m/s, While doing so, the spring compressed by 150 mm. The
mean diameter of the coils is 6 times the wire diameter. The permissible shear stress is 400 MPa.
Determine i) maximum force in each spring, ii) wire diameter of the spring, iii) mean diameter of
the coils and iv) number of active coils. Take O = 84 GPa.

(OR)
What is nipping in leaf springs? Discuss its role in spring design.
Design a leaf spring for the rear axle of a tractor trolley. The load on the rear axle of the trolley is
10-kN. The span is 1200 mm and width of clamp is 100 mm. In all. 12 leaves are used aut of u,'l.ﬁuh

two are main leaves and remaining graduated leaves,

UNIT I

Deseribe the working principle of centrifugal clutch with the help of a neat sketch.

Design a cone clutch to transmit 10 kW at maximum speed of |00 rpm. The outer cone is of cast
iron and forms the part of the 1.C. engine flywheel. The overall dimension restricts the mean
diameter of the cone to 300 mm. The semi-cone angle is 15°. The inner cone is positioned by means

of a centrally placed helical spring.

M
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M

M
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UNIT I

of flywheel? Describe the construction of a flywheel.
inder internal combustion engine working on the four stroke cycle develops e
The fluctuation of energy can be assumed to be 0.9 times the energy developed per ?}rch'
tuation of speed is not 1o exceed | percent and the maximuim centrifugal 13 Sas e
fs%hﬁiﬁhﬂ‘a Estimate the mean diameter and the cross sectional area of the rim. The &M

*material of the rim has density 7100 kg/m’.

. (OR)
T u"'_ nching machine makes 30 holes/min in a seel plate of 1§ mm thickness. The diameter of hole is
25 mm and shear strength of plate is 240 N/mm?. If the actual punching operation takes place during one-
r .‘lm:ﬂ:afa revolution of a crank, design a suitable flywheel which is required to rotate at 9 times the speed

~ of crank shaft. The permissible coefficient of fluctuation of speed is 0.1 and space limitation requires that

the diameter of the flywheel should not exceed 1000 mm. 12M
UNIT IV
8. Design a cast iron piston for a 4-stroke I.C. engine, with the following specifications: 1ZM
Cylinder bore = 100 mm:
Stroke length =120 mm:
Maximum gas pressure =4 N/mm’;
Indicated mean effective pressure = 0.75 N/mm?;
Mechanical efficiency = 80 %;
Fuel consumption = 0.15 kg per BHP hour;
Higher calorific value of the fuel = 42 x 10° kl/kg;
Speed =200 r.p.m;
Assume any other relevant data required.
| (OR)
a)  Find the extreme points of the following function: f(xy,xz) = X3 +x3 +2x3 + 4x3 + 6. 6M
6N

Wirite a short note on the following optimization techniques:
i) Interval halving method i) Golden section method

.
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