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FIRST SEMESTER
CAD/CAM
CD 921 — INTEGRATED MECHANICAL DESIGN
(REGULATIONS 2009)

(Use of Approved Data Book is permitted)
Time: 3 Hours Maximum: 100marks

Answer All questions
PART - A (10x2=20 marks)

1.  What is the difference in the type of assembly generally
used in running fits and interference fits?

2. Define stress concentration and stress concentration
factor.

3. What is interference in'gears? How can you overcome it?

4. What is the specific feature of Mitre gear?
5. What you meant by self energizing brake?
6.  What are the types of brake linings?

7. State the law of belting.

8.  What is slack adjuster?

9. What is chordal action in chain drives?
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[image: image2.png]10. Briefly explain about the contact stress in cams.

PART - B (5x16=80 marks)

11. a. i State briefly  unilateral system of (4
tolerances covering the points of definition,
application and advantages over the
bilateral system.

ii. What afe the different types of failure (8)
theories? Explain it.

iii, Write short'notes on the following: @
(a) allowance {®) interchangeability
Or
b, A Thorizontal nickel steel shaft rests on two  (16)

bearings, A at the left and B at the right
end §nd carries two gears C and D located
at distances of 250mm and 400mm
respectively from the centre line of the left
and right bearings. the pitch diameter of
the gear C is 600mm and that of gear D is
200mm.the distance between the centre
line of the bearings is 2400mm.the shaft
transmits 20 kW at 120 rpm. The power is
delivered to the shaft at gear C and is
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[image: image3.png]taken out at gear D in such a manner that
the tooth pressure F 1cof the gear Cand F .

pof the gear D act vertically downwards.

Find the diameter of the shaft, if the
working stress is 100 MPa in tension and
56 MPa in shear. the gears C and D weighs
950N and 350N respectively. the combined
shock and fatigue factors for bending and
torsion may be taken as 1.5 and 1.2

respectively.

For interm;ttent duty of an elevator, two
cylindrical gears have to transmit 12.5 kW
at a pinion speed of 1200 rpm. Design the
gear pair fo; the following specifications:
Gear ratio 355,pressure angle 20°involute
full depth, helix angle 15°.Gears are
expected. to work 6 hours a day for 10

years.
Or

Design a 18 speeds gear box drive for a
spindle of a milling machine. The drive is

from an electric motor of 3.75 kW at 1440

(16)

(16)
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rpm. Maximum and minimum speeds of
the spindle are to be around 650 and 35

rpm respectively.

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 45 kN and moves
downwa;rds 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 3.25mi:the kinetic energy of the

drum méy be neglected.
Or

Design - & differential band brake for a
winch liftimg a load of 20 kN through a
steel wire rope wound round a barrel of
600mm diameter. The brake drum, keyed
to the barrel shaft, is of 800mm diameter
and the angle of lap of the band over the
drum is about 240°.Operating arms of the
brake are 50mm and 250mm., The length of
operating lever is 1.6m.

(16)

(18
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Design a wire rope for an elevator in a
building 60 meters high and for a total load
of 20 kN.the speed of the elevator is 4 m/s

and the full speed is reached in 10 seconds.
Or

Design a chain drive to actuate a
compressor from a 10 KW electric motor at
960 rpm. The compresser speed is to be 350
rpm. Minimum centre distance should be
0.5 m. ;:notor is mounted on an auxiliary

bed. Compressor is to work for 8 hours/day.

The radial reaction on a bearing is 9000N,
It also carries a thrust of 5000N, The shaft
rotates at 1000 rpm, outer ring stationary.
Expected average life of bearing is about
25000 hours the load on the bearing is
smooth, the service is 8 hours/day.

(i) Select a suitable roller bearing

(ii) What is the rated 90% life of
selected bearing?

Compute the probability of the selected
bearing surviving 25000 hours.

(16)

(16)

(18)
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n blower is to run at 650 rpm (16)

A motor drive
5 kW at

driven by an electric motor of 7.1

1800 rpm. Design V belt drive.
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