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VI Semester B.E. (Mechanical) Degree Examination, June/July 2017
(2K11 Scheme)

ME 602 : MACHINE DESIGN – II

Time : 3 Hours Max. Marks : 100

Instructions : i) Answer any five full questions choosing atleast two from
each Unit.

ii) Use of design data hand book permitted.

UNIT – I

1. a) Explain the functions of the flywheel. 5

b) Design a cast iron flywheel for a 4 stroke IC Engine developing 50 kW at
150 rpm with 75 explosions per minute. The total fluctuation of speed is
limited to 0.5% of the mean on either side. The work done during the
working stroke is 1.4 times the work done during the cycle. Assume that

flywheel stores 15
16  times the energy stored by the rim section having

width 4 times the depth. So that the hoop stress does not exceed 2mm
N4 .

The density of material is 7200 kg/cm2.  15

2. a) What is spring index ? What are the difficulties when the spring index is

smaller and larger ?  3

b) Derive an expression for stress induced in the helical spring of circular wires

when subjected to an axial compressive load. 4

c) At the bottom of an elevators shaft a group of 12 identical closed coiled

helical springs are set in parallel to absorb the shock caused by the falling of

the cage in case of failure. The loaded cage weighs 20 kN. While the counter

weight has a weight of 5 kN. If the loaded cage falls through a height of 3 m

from rest. Find the maximum stress induced in each spring if it is made of

40 mm diameter steel rod. The spring index is 5 and the number of active

turns in each spring is 4. Modulus of rigidity G = 82.7 GPa.  13
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3. a) What are the disadvantages of the flat belt ?  5

b) The diameter of a pulley on the driving shaft rotating at 200 rpm is 1 m. The
coefficient of friction is 0.25 and distance between the center lines of the
shaft is 3m. Find the necessary width of the belt to transmit 7.5 kW if the safe
pull in the belt is not to exceed 20 N/mm width of the belt.  15

4. a) Derive an expression to find the stress in the full length leaves of the laminated
spring.  8

b) How are arms designed in case of flywheels ?  6

c) What is the procedure to select a V-belt ?  6

UNIT – II

5. a) Derive Petroft’s equation for co-efficient of friction.  8

b) Select a deep groove ball bearing for diameter 40 mm shaft rotating at
500 rpm. Radial load is 1200 N and thrust load is 1500 N acting the bearing.
The bearing will be in use of 9 hrs. per day and  5 days a week for 5 years.  12

6. a) Write the properties of lubricants.  5

b) SAE 20 oil is used to lubricate a hydrodynamic journal bearing of diameter
75  mm and length 75 mm oil enters at 40°C. The journal rotates at 1200 rpm.
The diametral clearance is 75 μ m. Assume operating temp. of the oil as
53°C and determine :
a) Magnitude of the minimum film thickness
b) Power loss
c) Oil flow through the bearing

d) Side leakage. 15

7. a) Explain formative number of teeth in helical gears. 6

b) Two spur gears are to be used for a rock crusher drive and are to be of
minimum size. The gears are to be designed for the following requirements.
Power to be transmitted is 18 kW, speed of pinion 12000 rev./min. Vib ratio
3.5 to 1, tooth profile 20° stub involute. Determine module and face width for
strength requirement only. 14

8. Design a worm gear drive to transmit a power of 2 kW at 1000 rpm. The speed
ratio is 20 and the centre distance is 200 mm. 20

_______________________


