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Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS

PART-A (10x2=20 marks)

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

What is saybolt universal second?
What is the specific feature of miter gear?
What is a hypoid gear? Why is it used in automobiles?

What is a self actuating or self energizing brake? When a
brake becomes a self locking?

What do you mean by “mm plies of belt"?

What is a silent chain? In what situations, silent chains
are preferred?

‘What factor should be considered for the design of cams?
Find the progression ratio for a 12 speed gear box having

speeds between 100 and 355 rpm. Also find the spindle
speeds.
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11.

12.

Define surging of springs.

(a)

®

(a)

PART-B (5x16=80 marks)

() What are fits and tolerances? How are (4)
they designated?

(i) What are the different types of failure (8)
theories? Explain it.

(i) Worite short notes on the following @

(a) Allowance

(b) Interchangeability
Or

The radial reaction on a bearing is 7000N it (16)
also carries a thrust of 5000N, shaft rotates at
1500rpm, outer ring stationary, smooth load 8
hrs/day service, say 16000 hours.

@)  Select a deep groove ball bearing.

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

Design a worm and worm wheel drive to (16)
transmit 50kW from an electric motor running

at 1440rpm to a rolling mill required to run at
100rpm. Selecting case hardened alloy steel for

the worm and centrifugally cast phosphor
bronze for the wheel, design all the details of

the geared set.
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®)

(a)

®)

Or

Design a 9 speed gear box to give output
speeds between 280 and 1800rpm. The input
power is 55kW at 1400rpm. Draw the
kinematic layout diagram and the speed
diagram. Determine the number of teeth on all
gears and the length of all the shafts.

A simple band brake operates on a drum of
600mm in diameter that is running at 200rpm.
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 125mm from the fixed pin. The straight
brake arm is 750mm long and placed
perpendicular to the diameter that bisects the
angle of contact.

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

(ii) What width of steel band of 2.5mm thick
is required for this brake if the maximum
tensile stress is not to exceed 50MPa?

Or

(i) Describe with the help of a neat sketch
the principles of operation of an external
expanding shoe brake. Derive the
expression for the braking torque.

(16}

(16)

10}
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15.

(2)

)

(a)

(i) Two externally closing shoes 120mm
wide and subtending angles of 90° each
at the drum centre are applied on drum
whose diameter is 450mm and width
150mm. determine the heat dissipated by
the brake. The radiation heat transfer
coefficient is given by  C=Co(l+aAt),
Where Co=2.9W/m? K and a=0.076 per K

The temperature difference between the
drum surface and surrounding is 150K.

A 100kW, 720rpm slip induction motor is to
drive a jaw crushes at 180rpm. The starting
load is heavy and the service is intermittent.
D-section V-belts are to be used. Determine
the number of belts required.

Or

Select a suitable wire-rope from 6 % 37 group
to lift a maximum load of 30kN from a depth of
100m. Lifting speed is 2.5m/s and is to be
attained within 4 seconds. A factor of safety of
8 is desired.

An otto cycle engine develops 50kW at 150rpm
with 75 explosions per minute. The change of
speed from the commencement to the end of
power stroke must not exceed 0.5% of mean on
either side. Design a suitable rim section
having width four times the depth so that the
hoop stress does not exceed 4MPa. Assume
that the flywheel stores 16/15 times the energy
stored by the rim and that work done during
power stroke is 1.40 time the work done during
the cycle. Density of rim material is

4

®)

(16)

asy -

(16)

Q120
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Or

() Design and draw a valve spring of a petrol (16)
engine for the following operating conditions:

Spring load when the valve is open = 400N
Spring load when the valve closed = 250N
Maximum inside diameter of spring = 25mm

Length of the spring when the valve is open =
40mm

Length of the spring when the valve is closed =
50mm

Maximum permissible shear stress = 400MPa





