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M.E./M.Tech. DEGREE EXAMINATIONS, JANUARY 2010.
FIRST SEMESTER
CAD/CAM

CD 921 — INTEGRATED MECHANICAL DESIGN
(REGULATIONS 2009)

Time : Three hours Maximum : 100 marks

10.

11.

Use of approved Design Data book is permitted.
Assumptions and assumed data have to be stated clearly.
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

List the design phases.
Define: Equivalent Twisting Moment.

What are the desirable characteristics of ball bearings over hydrodynamic
bearings?

How is the axial thrust in helical gears overcome?

What is irreversibility in worm gear drives and how is it achieved?
What is a self-energizing brake?

In passenger vehicles what types of brakes are used?

What is the function of flywheel?

V-belt drive can be used with small center distances even though velocity ratio
is high. Why?

How can the thrust on the follower guide be reduced?

PART B — (5 x 16 = 80 marks)

(a) (i)  Write about selection of fits for different design situations. (8)

(i1) Compare the modular design over conventional design. (8)

Or
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(b)

(a)

(b)

(a)

A hoisting drum 0.5 m in diameter is keyed to a shaft which is supported
in two bearings and driven through a 12:1 reduction ratio by an electric
motor. Determine the power of the driving motor, if the maximum load of
8kN is hoisted at a speed of 50 m/min and the efficiency of the drive is
80%. Also determine the torque on the drum shaft and the speed of the
motor in r.p.m. Determine also the diameter of the shaft made of
machinery steel, the working stresses of which are 115 MPa in tension
and 50 MPa in shear. The drive gear whose diameter is 450 mm is
mounted at the end of the shaft such that it overhangs the nearest
bearing by 150 mm. The combined shock and fatigue factors for bending
and torsion may be taken as 2 and 1.5 respectively. (16)

In a spur gear drive for a stone crusher, the gears are made of C40 steel.
The pinion is transmitting 30kW at 1200 r.p.m. The gear ratio is 3. Gear
is to work 8 hours per day, six days a week and for 3 years. Design the
drive. (16)

Or

Design a 12 speed gear box for an all geared headstock of a lathe.
Maximum and minimum speeds are 600 rpm and 25 rpm respectively.
The drive is from an electric motor giving 2.25 kW at 1440 rpm. (16)

An automotive type internal expanding double-shoe shown in figure 1 is
300 mm in diameter and is actuated by a mechanism that experts the
same force F on each shoe. The shoes are identical and have a face width
of 32 mm. The lining is moulded asbestos having a coefficient of friction
of 0.32 and pressure limitations of 1000 kPa. (i) Determine the actuating
force F (ii) Find the braking capacity. All dimensions are in mm. (16)
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(i) A vehicle moving on a rough plane inclined at 10° with the
horizontal at a speed of 36 km/h has a wheel base 1.8 m. The centre
of gravity of the vehicle is 0.8 m from the rear wheels and 0.9 m
above the inclined plane. Find the distance traveled by the vehicle
before coming to rest and the time taken to do so when
(1) The vehicle moves up the plane (2) the vehicle moves down the
plane. The brakes are applied to all the four wheels and the
coefficient of friction is 0.5. (10)

(1) A flywheel of mass 950 kg and radius of gyration 300 mm is
rotating at 400 rpm. It is brought to rest by means of a brake. The
mass of the brake drum assembly is 4kg. The specific heat of cast
iron brake is 460 J/kg°C. Assuming that the total heat generated is
absorbed by the brake drum only, calculate the temperature rise. (6)

Design a wire rope for an elevator in a building 60m high and for a total
load of 20 kN. The speed of the elevator is 4 m/sec and the full speed is
reached in 10 seconds. (16)

Or

A truck equipped with a 9.5 kW engine uses a roller chain as the final
drive to the rear axle. The driving sprocket runs at 900 rpm and the
driven sprocket at 400 rpm with a centre distance of approximately
600 mm. Select the roller chain. (16)

A cycloidal cam with a central roller follower has a rise ‘h’ of 25 mm in
angle g of 70°, Base circle radius Ry is 80 mm and the follower roller
radius R:, is 20 mm. Speed of rotation of the cam is 5000 rpm. Mass of
the follower is 0.5 kg. Find the maximum value of the acceleration of the
follower, corresponding pressure angle, stiffness of the spring used with
the follower and maximum cam force. The friction between the follower

and the guide may be ignored. (16)
Or

(i)  Sketch a valve gear mechanism of an internal combustion engine

and Explain the function of valve gear mechanism in detail.  (10)

(ii) In a belt drive, the tension ratio is 2.6. The mass of the belt is
1 kg/m length. It runs at a speed of 5 m/s and at this speed, power
transmitted is 8 kW. What should be the initial tension in the belt?

(6)
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