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10.

Use of approved Design data book is bermitted.
Aseumptions and assumed data have to be stated cleariy.
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
Define standards and code. How these are used in machine design?

What do you mean by the term “mechanical properties of material’?

What is the importance of modulus of elasticity on computation of strain
energy? ’ '

Define virtual number of teeth in bevel gears.

‘Which gears are not interchangeable? Why?

What is contact ratio? What is the minimum value of contact ratio for the spur
gear drive?

Under what condition a block brake is said to be self locking?
On what factors does the braking capacity depend?

In chain drive, the sprocket has odd number of teeth and chain has even
number of links. Why?

How do you estimate the life of a belt drive?
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PART B — (80 marks)

A shaft is required to transmit 15 KW at 200 rpm. It is supported on two
bearings 600 mm apart and two gears are keyed on it. A 18 teeth, 14.5°
involute, 5mm module pinion is located at 120mm to the right of the right
bearing and delivers power to a gear directly below the shaft. A 72 teeth,
14.5° involute, 5mm module gear is located at 150mm to the right of the
left bearing and receives power from a pinion, directly above it.
Determine the diameter if permissible normal stress is 80 MPa. (16)

Or

Design a compact pair of helical gear on strength basis to transmit power
of 150 KW at 1440 rpm of the pinion. The teeth are 20° involute full
depths in diametral plane. The helix angle is 230 .The speed ratio is 3:1.
Gears are made of alloy steel having ultimate strength of 1040 MPa.

(16)

‘Determine the actuating force for an internal drum brake with two shoes

to supply 10 KN-m torque. The preferred inside diameter of the drum is

'500mm and lining width is 100mm. The coefficient of friction is 0.35.The

maximum extension of the shoe is 140°.The distance between pivots

~ should be kept not less than 75mm. The brake shoe starts from 20° from
- the pivoted point. (16)

Or

A band brake acts on the 3/4% of the circumference of a drum of 450 mm
diameter which is keyed on the shaft. The band brake provides a braking
torque of 225 Nm. One end of the band is attached to the fulcrum pin of
the lever and the other end to a pin 100 mm from the fulcrum. If the
operating force applied at 500 mm from the fulecrum and the coefficient of
friction is 0.25, find the operating force when the drum rotates in
anticlockwise direction. The bearing pressure between the pin and the
lever may be taken as 8N/mm?2. Design the shaft, key, lever and pins if
the brake lever and pins are made of mild steel having permissible
stresses for tension and crushing as 70 MPa and for shear as 50 MPa.

(16)

Design 12 speed gear box for an all geared head stock of a lathe having
an output of speeds ranging from 25 to 600 rpm. Power is supplied to the
gear box from a 2.5 kW induction motor at 1440 rpm. Choose standard
step ratio and construct the speed diagram and kinematic arrangement
and find the number teeth on all gears. Calculate the size of all shafts
and select the suitable bearings. If the centre distance between the motor
shaft and gearbox shaft is 1000 mm, select a suitable belt drive. (48)

Or
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[image: image3.png](b) Design the stepped shaft to transmit 5 KW at 1725 rpm of the pinion if
the maximum lateral deflection is limited to 1.5 mm and the maximum
angular deflection is 0.25° between the pulley and gear. The loadings etc
are shown in fig. and also select the suitable ball bearing for 3000 hour

- life. ' (48)

3 68045




SIT-CENTRAL LIBRARY


