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DE,SIGN OF MACHINE ELEMENTS

fTime :3 hours

(Maximum marks : 100)

PAKI - A

(Maximum marks : l0)

Marks

I Answer the following questions in one or two sentences. Each question carries

2 marks.

l. Define efficiency of a screw jack.

2. How shafts are classified.

3. Write the equation to find out the torque transmitted by a hollow shaft.

4. What you understand by the term bearing characteristic number.

5. Write the equation to find out the length of an open belt drive. (5x2=10)

PART - B

(Maximum marks : 30)

II Answer any five of the following questions. Each question canies 6 marks.

1. What are the failure occur in a rectangular sunk key and explain how the

length is found.

2. Show that the efficiency of a screw jack is independent of the load raised.

3. How the solid shaft is designed when it is subjected to twisting moment only ?

4. What are the classification of bearing according to the direction of load on the

bearing and explain with a neat sketch.

5. Define fiace point, pitch point and pitch circle related'to cam.

6. A motor nms a lathe at 400RPM. The diameter of the motor pulley and the

lathe pulley are 0.2m and 0.6m respectively. Find the velocity ratio and sp€ed

of motor.

7. How does an intermediate gear affects a single gear tain. (5x6=30)
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Marks

PART - C

(N4aximum marks : 60)

(Answer one full question from each unit Each full question canies 
'15 marks )

Urlr - I

lll (a) With a neat sketch, explain the terminology of screw threads

(b) A shaft 30mm diameter is transmitting power at a maximum shear stress of

80MPa. If a pulley is connected to the shaft by means of a key' F'ind the

dimension of the key so that the stress in the key is not to exceed 50MPa

and length of key is 4 times the width.

On

IV (a) A steam cylinder has an elfective diameter of 250mm. It is subjected to a

maximum steam presswe of l.5MPa- The cylinder cover is fixed to the cylinder

flange by means of 12 studs. The permissible tensile stress in the stud is

limited to 30MPa- Determine the size of the stud. 8

(b) Defure self locking and over hauling of screw jack. 7

UNrr - II

V (a) Show that a hollow shaft has greater strength tlran a solid shaft of same length

material and weight. g

(b) Design a muff coupling which is used to connect two shaiis transmitting 35KW
at 360RPM. The allowable shear stress and crushing stress for the shaft and

key are 47.5MPa and 95MPa respectively. The material of the muff is cast
iron with permissible shear stress of l6MPa. 7

On

VI (a) Write the tonion equation and explain each term.

(b) Two 35mm shafts are connected by a flange coupling. The flanges are fitted
with 6 bolts of l25mm bolt circle. The shaft tmnsmits a torque of g00N_m

at 350RPM for the safe stress mentioned below. calculate l) diameter of bolt
2) thickness of flange 3) power transmitted and hub length. shear stress ror
shaft material is 63MPa. Shear stress for bolt materiar 56Mpa. Shear stress
for cast iron coupling lOMpa.

UNrr - III

vll (a) Depending upon the nanue of contact how bearings are classified ? Explain. g

(b) Explain the principle of working of a watt govemor. 7

On
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vll construct a cam profile using the following data. Marks

out shoke during 90' of the cam rotation, dwell for the next 30. of the cam rotation,refum stoke during the next g00 0f the cam rotation. Dwet for the remaining panof the revolution' the follower moves with simple harmonic motion and the leastradius of cam is 50mm and the stroke of the follower is 25mm. The axis of theknife edged follower is offset by 2tlmm from the axis of the cam shaft. 15

Uxrr _ IV
x (a) Explain the different types of gears used for the ffansmission of power. 7

(b) A belt 250mm wide and grnm thick is used to fansmit power from one pulley
to another. The angle of contact of smaller pulley is 120'and the coeffrcient
of friction of belt atd pulley is 0.35. Determine the tensions if the sress in the
belt on the tight side is 2lvIpa. 8

On

X (a) What are the advantages and disadvantages of chain drive over belt drive ?

(b) A larger gear has 80 teeth and smaller mating gear has 10 teeth. If the module
is 4mm, calculate the distance between the centres of eears.
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