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10.

{Approved Design Data Book is permitted)
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

List the importance of interchangesbility.
Define the Rankine’s theory.

Write the two important reasons for adepting involute curves for a gear tooth
profile.

Distinguish between the spur gear and bevel gear.
Write the uses of speed reducers.

What is self energizing brake?

What are the materials used for brake linings?
Define the coefficient of fluctuation of energy.
‘What types of stresses are induced in shafts?

List the practical applications for the various types of springs.
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PART B — (80 marks)

(@ A shaft, as shown in Figure Qn. 11 (a) (i) is subjected to a bending
load of 3 kN, pure torque of 1000 N-m and an axial pulling force of
15 kN. (10)

Figure Qn. 11 (8) ()

Calculate the stresses at A and B.
(ii) Write Short notes on various theories of failure and state its merits
and demerits. (6)
Or

Desigm a gear box to give 12 speeds ranging from 100 rpm to 600 rpm.
The drive is from an electric motor of 3.5 kW at 400 rpm. The design
includes

The speed diagram, kinematic arrangement of the gear box
Number of teeth on all gears in gear box. {16)

The layout and dimensions of a double shoe brake is shown in Figure
Qn.12 (a). The diameter of the brake drum is 300 mm and the contact
angle for each shoe is 90°. If the coefficient of friction for the brake lining
and the drum is 0.4, find the spring force necessary to transmit a torque
of 30 N-m. Also determine the width of the brake shoes, if the pressure on
the lining material is not to exceed 0.28 N/mm?. (16)

Figure Qn.12 (a)
Or
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A band brake as shown in Figure Qn. 12 (b) is required to balance a
torque of 980 N-m at the drum shaft. The drum is to be made of 400 mm
diameter and is keyed to the shaft. The band is to be lined with ferodo
lining having a coefficient of friction 0.25. The maximum pressure
between the lining and drum is 0.5 N/mm?. Design the steel band, shaft,
key on the shaft, brake lever and fulerum pin. The permissible stresses
for the steel to be used for the shaft, key, band lever and pin are 70 MPa
in tension and compression and 56 MPa in shear. (16)

All dimensions in mm.

Figure Qn. 12 (b)

A lathe is used for the turning operations with following data :

Number of speeds = 12

Maximum Speed = 1400 rpm
Minimum Speed =  20rpm
Height of centre = 450 mm
Maximum longitudinal feed = 2 mm/rev
Maximum cross feed = 0.050 mm/rev
Admit between center = 450mm
Design the following :

(i) Calcujate the power and selection of electric motor
(ii) Draw the speed diagram.

(iii) The kinematic arrangement of the gear box and Number of teeth on
all gears in gear box.

@iv) V belt drive transmit the power from the electric motor to gear box.
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(v) Gear box Shaft length and shaft diameter.
(vi) Centre distance between gears, gear module, selection of bearing

. (vii) Draw the system lay out.

(viii) Output variation in spindle speeds. (48)

Or

Design the various components of the valve gear mechanism for a
horizontal diesel engine for the following data: Bore = 140 mm; Stroke
270 mm; Power = 8.25 kW; Speed = 575 r.p.m. ; Maximum gas pressure =
4.25 N/mm?.The valve opens 33° before outer dead centre and closes 1°
after inner dead centre. It opens and closes with constant acceleration
and declaration for each half of the lift. The length of rocker arm on
either side of the fulcrum. is 150 mm and the included angle is 160°. The
weight of the valve is 3 N. (48)




