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M.E./M.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.

FIRST SEMESTER
CAD/CAM
CD 1603 — INTEGRATED MECHANICAL DESIGN

(REGULATIONS 2007)

Time : Three hours . ’ Maximum : 100 marks
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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)
Define: Interchangeability.
When is a shaft basis system preferred over hole basis system?

How hollow shafts are superior to solid ones?

What are the undes1rable characteristics of ball bearings over hydrodynamic

bearings?

State the different modes in which a gear tooth can fail.
Why are the speeds in a machine tool gear box in geometric series? -

Under what conditions would uniform pressure be a more approprlate
assumption than uniform wear in a clutch analysis?

What is meant by over running clutches?

~ What is a self-locking brake?

Why in automobiles, braking action when traveling in reverse is not as
effective as when moving forward?

PART B — (5 x 16 = 80 marks) -

(@) (i) Discuss the six identified stages of the design. process. How are
theses related to CAD? (10)

(i) What is meant by the term “fit” and how are fits classified? ~ (6)
Or
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(i) What do you understand by modular design and List the advantage
of modular design over conventional design? » : (8)

(i1) Write short notes on design for assembly with suitable examples. (8)

A solid steel shaft is supported on two bearings 1.8 m apart and rotates -
at 250 r.p.m. A 20° involute gear D, 300 mm diameter is keyed to the
shaft at a distance of 150 mm to the left on the right hand bearing. Two
pulleys B and C are located on the shaft at distances of 600 mm and
1350 mm respectively to the right of the left hand bearing. The diameters
of the pulleys B and C are 750 mm and 600 mm respectively. 30 kW is
supplied to the gear, out of which 18.75 kW is taken off at the pulley
C and 11.25 kW 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 the 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. (16)

Or

(1)  The radial reaction on a bearing is 8000 N. It also carries a thrust
of 5000 N. The shaft diameter is 140 mm and it rotates at
1700 rpm. Outer ring is stationery. Load is smooth, 8 hours/day for
a life of 17000 hours

(1) Select a deep groove ball bearing.
(2) What is the rated 90% life of the selected bearing? (10)

(i) A bearing has to have a life -of 1800 hours with a reliability of
90 percent. What is the rated life of this bearing? Take b =1.17 (6)

A helical gear with 30° helix angle has to transmit 35 kW at 1500 rpm
with a speed reduction ratio of 2.5. If the pinion has 24 teeth, Design the
gear for 20° full depth teeth and service is continuous. Assume
40 Ni2Cr1Mo28 material for both pinion and wheel. (16)

Or

Design a hardened steel worm and phosphor bronze worm wheel to
transmit 15 kW from an electric motor running at 1440 rpm to a shaft
running at 80 rpm. Assuming the friction coefficient between worm and
worm wheel as 0.03, calculate the transmission efficiency of the worm
drive. Also check for heat dissipating capacity. ’ (16)

A machine tool gear box powered by 11 kW, 970 rpm motor is to give 14
spindle speeds ranging from 20 to 400 rpm. Draw the kinematic
arrangement and the speed chart. (16)

Or
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A single plate clutch, both sides being effective, is required to connect a
machine shaft to a driver shaft which runs at 500 rpm. The moment of
inertia of the rotating parts of the machine is 1 kgm?. The inner and
outer radii of the friction discs are 50 mm and 100 mm respectively.
Assuming uniform pressure of 0.1 N/mm? and coefficient of friction of
0.25, determine the time taken for the machine to reach full speed when
the clutch is suddenly engaged. Also determine the power transmitted by
the clutch, the energy dissipated during clutch slip and the energy
supplied to the machine during engagement. (16)

A simple band brake operates at a drum 600 mm in diameter that is
running at 200 rpm. The coefficient of friction is 0.25. The brake band
has a contact of 270°; one end is fastened to a fixed pin and the other end
to the brake arm 125 mm from the fixed pin. The straight brake arm is
750 mm long and placed perpendicular to the diameter that bisects the
angle of contact.

(i)  What is the pull necessary on the end of the brake arm to stop the
wheel if 35 kW is being absorbed? What is the direction for this
minimum pull? :

(i) What width of steel band of 2.5 mm thickness is required for this
brake if the maximum tensile stress is not to exceed 50 N/mm?2? (16)

Or

(i) Derive the expression for the braking torque of an internal
expanding shoe brake. (10)

(i) A sports car weighing 14.2 kN has 62% of its weight on the front
axle during an emergency stop. What energy must each of the front
wheel brakes dissipate in braking from 88 km/h to rest? Local
acceleration of gravity is 9.81m/s2. (6)





