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Instructions to the candidates:
1) Answers QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or 08, Q9 or Q10.
2)  Neat diagrams must be drawn wherever necessary.
3)  Figures to the right indicate full marks.

4) Use of programmable calculator is not permitted.
5) Assume suitable data if necessary.

Q1) a) Draw the structure diagram and identify the optimum structural formula
out of them. [4]

) 2(1)3(2)
i) 2(3)3(1)
i) - 3(2)2(1)
b) The mean tensile strength of 250 nuts is 310 N/mm? and the standard
deviation is 35 N/mm?. Find [6]

i)  how many nuts are expected to have strength less than 270 N/mm??

ii) how many nuts are expected to have strength between 270 and 410
N/mm??

OR
Q2) a) Whatis the need of multi speed gearbox in a machine tools or automobiles.

[4]

b) Tension test is carried out on 120 specimens, of grade FG300. It is
observed that the ultimate tensile strength is normally distributed with a
mean of 300 MPa and a standard deviation of 25 MN/m?, [6]

PTO.



03) a)

b)

i)  How many specimens have ultimate tensile strength less than 275
MN/m??

i) How many specimens have ultimate tensile strength between 275
and 350 MN/m?.

With the help of sketches explain unloading methods in belt conveyor
system. [4]

Design a horizontal belt conveyor used for conveying a coal in steel
plant: [6]

i)  Capacity of conveyor = 300 x 103 kg/hr

i) Belt speed =3 m/s

iii) Density of coal =900 kg/m?

iv) Surcharge factor for belt = 0.0725

v) No. of piles for belt = 4

vi) Material factor for plies =2

vii) Belt tension & arc of contact factor for belt = 80
viii) Electric motor speed = 1440 rpm

ix) Centre dist. between snub pulley =255 m

x) C.D. between drive & tail pulley =260 m

xi) Pitch of carrying run idlers = 1m, pitch of return run idlers = 2.5m
Determine :

1) the standard belt width

2) diaofdrive pulley

3) the reduction ratio of gear reducer

Standard belt width (mm) : 500, 600, 750, 800, 900, 1000, 1200, 1400,
1600.
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04) a)

b)

05) a)

b)

06) a)
b)

OR

Explain the procedure to estimate the power requirement for belt
conveyors. [4]

A horizontal belt conveyor is used for transporting the material having
density 11772 N/m?. The surcharge factor for belt is 0.2, while the belt
width is 0.7 meter. If the belt speed is 1750 mm/sec determine the capacity
of conveyor. [6]

What is autofrettage? Explain any one method of prestressing the cylinder.

8]

A pressure vessel consists of a cylindrical shell with an inner diameter of
1500 mm and thickness of 20mm. It is provided with a nozzle of inner
diameter 250mm and thickness 15mm. The yield strength of the material
for the shell and nozzle is 200 N/mm? and the design pressure is 2.5
MPa. The extension of the nozzle inside the vessel is 1 5mm. The corrosion
allowance is 2mm while the weld joint efficiency is 0.85. Neglecting the
area of welds, determine whether or not a reinforcing pad is required for
the opening. If so, determine the dimensions of pad made from a plate
of 15mm thickness. [10]

OR
Derive Birnie’s equation. Explain under what conditions it is used. [8]

A pressure vessel subjected to a design pressure of 0.75 MPa consists
of a cylindrical shell with 2m inside diameter and 10mm thickness. An
opening of inner diameter 300mm and wall thickness 10mm is provided
in the shell. The corrosion allowance is 2mm and the weld joint efficiency
is 85%. The extension of the opening inside the shell is 15mm. The yield
strength of the material used for the shell and opening is 210 N/mm?. A
reinforcing pad made of a 10mm thick plate is provided for the opening.
Determine the inner and outer diameters of pad. [10]
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Q7) a)

b)

08) a)

b)

09) a)

b)

Explain the step by step procedure for designing of piston head of IC
engine. [6]

Cylinder of Two stroke petrol engine is to be designed for following
data: [10]
Brake power = 7 kW

IMEP = 0.5 MPa

Speed = 800 RPM

Efficiency = 80%

Design : Bore and stroke of cylinder liner, its thickness and thickness of
cylinder head.

OR

Explain the step by step procedure for designing of crank shaft of IC
engine [6]

Piston of four stroke diesel engine has following specifications :  [10]

Cylinder bore =250mm

Piston pin length in bush = 0.45D
Maximum gas pressure = 4N/mm?

Bearing Pressure = 15N/mm?

ID OD ratio for piston pin = 0.6

Mean Dia of piston boss = 1.5 X OD of pin

Calculate OD, ID and mean diameters of piston pin

Differentiate between adequate and optimum design. Also explain different
types of equations that are used in ‘Johnson’s method of optimum
design’. [6]

A tensile bar of length 400mm is subjected to constant tensile force of
4000N. If the factor of safety is 2, design the bar diameter, using Johnson’s
method, with the objective of minimizing material cost by using optimum
material from the list given in Table 1. [10]
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Ql10)a)

Material Density (p) | Cost (¢) Syt
kg/m? Rs./kg N/mm?
Steel 7800 14 400
Aluminum alloy 2800 66 150
Titanium Alloy 4500 1100 800
Table 1
OR

Write a short note on design for machining

[6]

b) Inlightweight equipment, a shaft is required to transmit 40k W power at
425 RPM. Required stiffness of shaft is 90N-m/Degree. Factor of safety
based on S is 1.5

Using max shear stress theory of failure design the shaft with the objective
of minimum weight by using optimum material from the list given in

Table 2 below.
Material Desnity (p) | Modulus of Syt
kg/m’ Rigidity (G) | N/mm?
N/mm?
Chromium Steel 7800 82000 450
Al Alloy 2800 27000 150
Titanium Alloy 4500 41000 800
Table 2
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