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. CPME 6306

Sixth Semester Examination — 2010

MACHINE DESIGN - |i

Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory
and any five from the rest.

The figures in the right-hand margin
indicate marks.

1. . Answer the following questions : 2x10

(a) State the theories of failures meant for
ductile materials.

(b) Differentiate between Endurance Strength

and Endurance Limit.

(c) Bymeans of free-hand sketch differentiate
between hoop stress and longitudinal stress
of a thin cylinder.
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(i)

What is internal expanding shoe brake?
Where do you use it ?

Draw a sketch showing the pressure
distribution around the periphery of a
hydrodynamic journal bearing.

Where the maximum gas-force and
maximum inertial-force occur in terms of

crank angular positionin an |. C. engine ?

What are the functions of skirt and
gudgeon pinofan . C. engine ?

With free-hand sketch differentiate between
14 % ° Full Depth Involute and 20° Full Depth
Involute Systems in terms of module, ‘m’.

Why bush is used in rotating parts 7 State

the material commonly used for the same.

What do you mean by splined shaft ?
Where and why is it used ? Explain with

suitable examples.
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2. The work cycle of a mechanical component

subjected to completely reversed bending
stresses consisting of the following three

elements:

(i) + 350 N/mm?for 85 % of time

(i) = 400 N/mm?2for 12% of time
(iii) + 500 N/mm?for 3% of time

The material for the component is 50C4 (S =
660 N/mm?) and the corrected endurance limit
of the component in 280 N/mm?. Determine the

life of the component. 10

Load on a hydrodynamic full journal bearing is
20 kN. The diameter and speed of the shaft are
100 mm and 1500 rpm respectively. Diametral
clearance is 0.2 mm. Summerfield number is

0.631. Length of the journal to the diameter of

CPME 6306 3 PTO.
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the bearing ratiois 1:1. Calculate temperature
rise of oil, specify oil and also find the quantity
of oil required. 10
A pair of spur gears transmits 20 kN at 300 pm
of the pinion. The velocity ratio is 1:3. The
allowable static pressure for the pinion and gear
materials are 120 Mpa and 100 Mpa, respec-
tively. The pinion has 15 teeth and its face width
is 14 times the module. Determine : module, face
width and pitch circle diameter of both pinion

and gear. Form factor may be taken as :

{0.1 54 wd } 10

Number of tooth

Asingle-plate clutch transmits 7.5 kW at 900 rpm.

The axial pressure is limited to 0.07 N/mm?2. If

the coefficient of friction is 0.25, find mean ra-
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dius and face width of the friction lining assum-
ing the mean radius to face width as 4. Also find

the outer and inner radii of the clutch plate. 10

A differential band brake has an operating lever
500 mm long. The ends of brake band are
attached so that their operating arms are 80 mm
and 100 mm from the fulcrum, the longer arm
being measured from the other end of the lever
towards the fulcrum and is inclined to the
horizontal at 60°. The diameter of the drum is
500 mm and the band brake embraces 2/3 of
the circumference. The coefficient of friction
between the band and the drum is 0.3. Minimum

torque on ihe drumis 1000 N-m.

Design the steel band, shaft, key and the

section of the lever assuming the permissible

- CPME 6306 5 P.T.O.
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stress as 70 N/mm? in tension, 50 N/mm? in
shear. The bearing pressure for the brake lining

should not exceed 0.2 N/mm?2. 10
A cast-iron pipe is to deliver water at the rate of
2500 litres per second and at a low >rate of
0.5 m/s. Determine diameter of pipe and wall
thickness if the maximum pressure in the pipe is
not to exceed 90 kPa. The permissible stress in
cast-iron is 16.5 MN/m2, 10
Design an overhung crank and crank pin of a
gas engine having the following particulars :

10°
Cylinder diameter = 200mm
Stroke = 400 mm
Connecting rod length = 5 x crank length

Contd.

Engine speed = 150 rpm

Explosion pressure =5 MPa

Allowable bearing pressure on pin =7 MPa
Allowable bearing pressure on main bearing
=4 MPa

Permissible bending stress for the crank

design = 80 MPa.

CPME 6306 7 -C




