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M.E/M.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

THIRD SEMESTER
CADICAM
CD 1603 — INTEGRATED MECHANICAL DESIGN
(REGULATIONS 2007)

Time : Three hours - Maximum : 100 marks

Answer ALL questions.

PART.A — (10 x 2 = 20 marks)
1. What is the need of standardization?

2. Define group tolerance. Give some applications where
group tolerancés are.considered.

3. The material of a shaft is changed from C40 steel to alloy
steel to increase the rigidity. Give your comments.

4. What is the effect of keyway on the strength of a shaft?
How it is taken into account in ASME code for design of
transmission shaft?
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What is interference in gears? How can you overcome it?
Sketch a line diagram of most widely used speed reducers.
What is meant by overrunning clutch?

‘Why a positive clutch is used?'

What do you mean by self energizing and self locking
brakes?

List out commonly used brake in automobiles.

PART B — (5 x 16 = 80 marks)

(@) () Discuss in detail the various phases of design.
®

(ii) What is interchangeable product? What are
the requirements of interchangeability of
products? (8)

Or

() @) Determiné fundamental deviation, tolerance
and limits of size for hole and shaft in 60 mm
HB-{7 fit. )

(i) Suggest a suitable type of fit you will
recommend : ®)

(1) Gearbox shaft bearing

(2) IC engine main bearing
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(@)

(3) Cam holder

(49) Permanent assembly for non ferrous

parts.

A power transmission shaft is supported on two
bearings 2 m apart. The shaft receives a power of 40
kW through a belt drive situated, at a distance of
600 mm to the right wf/ ‘the left bearing. The weight
and diameter of the pulley are respectively 800 N
and 400 mm The belt moves towards the observer
below the horxzontal inclined at 60° to it. The ratio
of the belt tensions is 3.0. The power is transmitted
out of the shaft through a gear drive located on the
shaft at a-distance of 500 mm to the left of the right
bearing. The weight and pitch diameter of the gear
mounted on the shaft are respectively 600 N and 300
mm. The gear ;vhich receives from this gear is
located exactly behind. The teeth are of involute
profile with a bressure angle of 20°. Determine the
diameter of the solid circular shaft selecting carbon
steel C40 as material and assuming a value of 2.50
for the factor of safety.

Or
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®)

(a)

A horizontal piece of commercial shafting is
supported by two bearing 1.5 m apart. A keyed gear
20° involute and 200 mm in diameter is located 400
mm to the left of right bearing and is driven by a
gear directly behind it. A 600 mm diameter pulley is
keyed to the shaft 600 mm to the right of left
bearing and drives a pulley with a horizontal belt
directly behind it. The ténsion ratio of the belt is
3 : 1, with the slack side on top. The driver
transmits 50 kW at 350 RPM. Kb =Kt = 1.5.

() Draw the moment diagram

@) Calculate the diameter of the solid shaft
required :

(iii} Caleulatg the torsional deflection in degrees.

Design a speed reducer unit of worm and worm
wheel for an input of 1 kW with a transmission ratio
of 25. The speed of the worm is 1600 r.p.m. The
worm is niégie of hardened steel and wheel of
phosphor bronze for which the material combination
factor is 0.7 N/mm?, The static stress for the wheel
material is 56 MPa. The worm is made of double
start and the centre distance between the axes of the
worm and wheel is 120 mm. The tooth form is to he
141° involute. Check the design for strength, wear

and heat dissipation.

Or
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®)

(a)

(b)

A gear box is to be designed with the following
specifications : Power 14.72 kW; Number of
speed 18; Minimum speed 16 rpm; step ratio 1.25;
Motor speed 1400 rpm; Sketch the layout of the gear
box and draw the speed diagram. Calculate the
diameter of the shafts and the number of teeth on
gears,

A multiple disc wet clutch\.is to be designed for a
machine tool driven by an electric motor of 12.5 kW
rotating at 1400 rpm. Space restrictions limit the
outside dise dia to 100 mm. Design the clutch and
draw the arrangement.

Or

Design a single plate automobile clutch to transmit
a waximum torque of 250 N-m at 2000 r.p.m. The
outside diameter of the clutch is 250 mm and the
clutch is engaged at 55 km/h. Engine torque during
engagement 100 N-m; Mass of the automobile =
1500 kg; Diameter of the automobile wheel = 0.7 m;
Moment of inertia of combined engine rotating
parts, flywheel and input side of the clutch = 1 kg-
m?* Gear reduction ratio at differential = 5; Torque
at rear wheels available for accelerating automobile
= 175 N-m; Coefficient of friction for the clutch
material = 0.3; Permissible pressure = 0.13 N/mm?2.
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@)

®

A differential hand brake is to be designed for a
winch lifting a load of 50 kN through a rope wound
round barrel of 450 mm diameter. Give a complete
design of the brake.

Or

Describe with the help of a neat sketch the principle
of operation of an internal expanding shoe brake.
Derive the expression for the braking torque.

“





