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Instruction: 1. Attempt all questions,
2. Assume suitable data if necessary, - &

3. Figure to the right indicate full marks,
4. Only scientific calculator is allowed.
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Section — 1
R &

Compare single plate and multi-plate clutches and state applications.
A cone clutch is used to transmit 20 kW power at 120 efficient
of friction is 0.2, while the intensity of pressure isd): m". The semi-
cone angle is 12.5°. The outer diameter of the frigti
The overload factor is 1.25. Assuming the uniform™w
(i) The inner diameter of the friction surface, (ii)
friction surface, and (iii) The axial force
OR

Derive the equation of torque transm ity for dry clutch. (For both
case) ;
A single plate clutch, consisti irs of contacting surface, is
required to transmit 40 kW power a 0 rpm. The co-efficient of friction
between the contacting sur and the intensity of pressure is

limited to 0.4 N/mm®. The iameter is limited to 300 mm. If the

drum are 0.25 and 0.55 N/mm?2 respectively. If the
located such that the moment of friction force on shoe

OR

xplain the disk brake with neat sketch.

st-iron flywheel rotating at 600 rpm is brought to rest by a brake is 2
ec. The flywheel may be considered as solid circular disk, having a

diameter of 400 mm and a thickness of 100 mm. The density of cast-iron is
7200 Kg/m®, Determine: - (i) The energy absorbed by the brakes, (ii)
Number of turns the drum rotates before coming to rest, (iii) The braking

torque.
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Atteempt Any Three,

What are rigid and resistant bodies? Elaborate.

Compare: - (i) Clutch, (ii) Brake, and (iii) Coupling.

What is the degree of freedom of a mechanism? How is it determined?
Explain the advantages and disadvantages of positive clutch and friction
clutch.

Section - I

Derive the equation of belt tension ratio for flat belt drive? Also

belt creep.

A V-belt drive is used to transmit 30 kW power from electric Motor romai

at 1440 rpm to a machine running at 480 rpm. The centre distan €
the input and output shaft is 1m. The pulley in groove angle is 3 d
coefficient of friction between the belt and pulley is 0.2. The density of belt
material is 1000 kg/m® and the allowable tensile stress e bglt 9§71.53
N/mm®. The cross sectional dimension of the V-belt ardf\Width
at top =37 mm, Width of the belt at bottom = 19 mm, De
mm. Find: (i) The minimum number of belt requi
diameter.

OR

Explain the equation to find the length and crgss belt drive?

A flat belt is required to transmit 30 k a 1§ey of 1.5m effective
diameter running at 300rpm.The angle ofsgenta read over 11/24 of the
circumference. The coefficient of ot between the belt and pulley

surface is 0.3. Determine, taking ce pal tension into account, width of
the belt required. It is given that Slthigkness is 9.5 mm, density of its

duction stress concentration?
A cantilever beam awn carbon steel of circular cross section
as shown in Fig?
i ¢ beam withstand for an indefinite life using

eoretical stress concentration factor is 1.42, the

Assume the 90 lues: Ultimate stress = 550 MPa, Yield stress =

470 MPa, act 0.85, Surface finish factor = 0.89.

: OR
Ex% rocedure for finite life problems. Also explain cumulative
p Y

amag tigue.
A plate mad€ of steel 20C8 (Ultimate tensile strength = 440 N/mm?) in got

1ine-the plate thickness for infinity life.

< lled aifth normalized condition is shown in Fig. (C). It is subjected to a
c etely reversed axial load 30 kN. The notch sensitivity factor can be
takefl as 0.8 and expected reliability is 90%. The factor of safety is 2.

Q
)
C)
)

tteempt Any Three.
What is stress concentration? What are the causes of stress concentration?
What is ergonomics? What is its importance in machine design?
Which are the basic requirements of machine design?
Give advantage and disadvantage of open belt drive over cross belt drive?
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