[image: image1.png]M.E/M.TECH.DEGREE EXAMINATIONS, MAY/JUNE—-2011

REGULATIONS 2009
FIRST SEMESTER ¢
CD 921 - INTEGRATED MECHANICAL DESIGN
CAD/CAM
Time: Three Hours Maximum: 100 marks
(Use of Approved Data Book is permitted)
ANSWER ALL QUESTIONS

PART-A (10x2=20 marks)

1. What are the various phase of design process?

i 2. What is the difference in the type of assembly generally

used in running fits and interference fits?

3.  How can you calculabe the equivalent number of loading
cycles when gears aré.subjected to variable loading?

4. Dlﬁferenuagt,e hetween self locking and overrunning worm
drives.

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

6.  What is the condition of self locking in differential band
brake? Why should it be avoided in speed control brakes?

7.  What is chordal action in chain drives?

8. What is meant by overlapping speed gear box?
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11.

Define ‘coefficient of fluctuation energy’.

Distinguish regular lay and lang lay ropes.
PART-B (5x16=80 marks)

(@ () What is meant by ‘hole basis system’ and
‘shaft basis system? Which one is
preferred and why?

(i) Give the dimensions for the hole and
shaft for the following:

@A 12mm electric motor sleeve
bearing;

(b) A medium force fit on a 200mm
shaft; and

{} A 50mm sleeve bearing on the (
elevating mechanism of a road
grader.

Or

(b) A solid steel shaft is supported on two bearings (
1.8m apart and rotates at 250 rpm. A 20°
involute gear D, 300mm diameter is keyed to
the shaft at a distance of 150mm to the left on
the hand bearing. Two pulleys B and C are
Iocated on the shaft at distances of 600 mm
and 1350mm respectively to the right of the
left hand bearing. The diameters of the pulleys
B and C are 750mm and 600mm respectively.

2 G
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(a)

®)

30kW is supplied to the gear, out of which
18.75kW is taken off at the pulley C and
11.25kW from pulley B. The drive from B is
vertically downward while from C the drive is
downward at an angle of 60° to the horizontal.
In both cases the belt tension ratio is 2 and
angle of lap is 180°. The combined fatigue and
shock factors for torsion and bending may be
taken as 1.5 and 2 respectively.

Design a suitable shaft taking working stress
to be 42 MPa in shear and.84 MPa in tension.

Design a straight bevel gear drive between two
shafts at right angles to each other. Speed of
the pinion shaft is 360rpm and the speed of the
gear wheel shaft is 120rpm. Pinion is of steel
and wheel of cast iron. Each gear is expected
to work 2 hours/day for 10 years. The drive
transmits 9.37kW.

Or

A six speed gear box is required to provide
output speeds in the range of 125 to 400 rpm
with a step ratio of 1.25 and transmit a power
of 5kW at 710rpm. Draw the speed diagram
and kinematic diagram. Determine the
number of teeth, module and face width of all
gears, assuming the suitable material for the
gears. Determine the length of the gear box
along the axis of the shaft.

(186)

(16)

(e
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(b}

Determine the capacity and the main
dimensions of a double block brake for the
following data: The brake sheave is mounted
on the drum shaft. The hoist with its load
weighs 45kN and moves downwards with a
velocity of 1.15m/s. The pitch diameter of the
hoist drum is 1.25m. The hoist must be
stopped within a distance of 3.25m. The
kinetic energy of the drum may be neglected.

Or

A differential band brake has & force of 220N
applied at the end of a lever as shown in fig.
The coefficient of friction between the band
and drum is 0.4.The angle of lap is 180°. Find

[+3) Tbe~m§ximum and minimum force in the
band, when a clockwise torque of 450 N-
m is applied to the drum, and

(i) The maximum torque that the brake may
sustain for counter clockwise rotation of
the drim.

(All dimensions in mm)

(16)

(1)
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15.

(a) The transporter of a heat treatment furnace is (16)

(b}

(@

driven by a 4.5kW, 1440rpm induction motor
through a chain drive with a speed reduction
ratio of 2.4.the transmission is horizontal with
bath type of lubrication. Rating is continuous
with 3 shifts per day. Design the complete
chain drive.

Or

A safety valve of 60 mm diameter is to blow off
at a pressure of 1.2N/mm?. It is held on its seat
by a close coiled helical spring.-The maximum
lift of the valve is 10mm. Design a suitable
compression spring of spring index 5 and
providing an initial compression of 35mm. The
maximum shear stress in the material of the
wire is limited to 500MPa. The modulus of
rigidity for the spring material is 80 kN/mm?2.
Calculate

) Diameter of the spring wire,
(i) Mean coil diameter,

(iii) Number of active turns, and 4.pitch of
coil.

Select a suitable V-belt and design the drive
for a wet grinder. Power is available from a
0.5kW motor running at 7560rpm. Drum speed
is to be about 100rpm. Drive is to be compact.

Or
5

(16)

(16)
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[image: image6.png](b) A shaft fitted with a flywheel rotates at 250
rpm and drives a machine. The torque of
machine varies in a cyclic manner over a
period of 3 revolutions. The torque rises from
750N-m to 3000N-m uniformly during 1/2
revolution and remain constant for the
following revolution. It then falls uniformly to
750 N-m during the-next 1/2 revolution and
remain constant foir one revolution, the cycle
being repeated . ‘thereafter. Determine the
power required to drive the machine.

If the total fluctuation of speed is not to
exceed 3% ‘of the mean speed, determine a
suitable dipmeter and cross section of the
flywheel rim. The width of the rim is to be 4
times the thickness and the safe centrifugal
stress is 6 MPa. The material density may be
assumed as T200kg/m3.




